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AN EXPERIMENTAL STUDY TO DETERMINE THE EFFECTS 

OF INHALING PURE OXYGEN ON I„Q .

CHAPTER I  

INTRODUCTION

The a i r  w hich we b re a th e  c o n ta in s  a  c l e a r ,  o d o r le s s ,  

t a s t e l e s s  e lem en t known a s  oxygen and a l th o u g h  t h i s  e lem en t 

co m p rises  l e s s  th a n  one f o u r th  o f  th e  volume o f  a i r  w hich we 

In h a le  a t  se a  l e v e l ,  oxygen need I s  th e  m ost Im p o rtan t o f  a l l  

p h y s ic a l  n e e d s , Man may l i v e  weeks w ith o u t food  and days 

w ith o u t w a te r ,  b u t he can su rv iv e  o n ly  a  few b r i e f  m in u tes  

w ith o u t oxygen.

The e f f e c t  o f  d e p r iv in g  a  man o f  a i r  h as  been known 

f o r  some tim e . I t  I s  n o t s u r p r i s in g  t h a t  th e - ln ç jo rtan ce  o f  

som ething  so v i t a l  to  l i f e  a s  a i r  (more t e c h n ic a l ly  oxygen) 

was Im pressed  upon man a t  an  ex trem e ly  e a r l y  p e r io d  In  h i s t o r y .  

I t  h a s  been  re c o rd e d  t h a t  th e  Romans, a t  th e  h e ig h t o f  th e  Ro­

man E m pire, became aw are o f  th e  f a c t  t h a t  m in e rs  w orking deep 

I n  th e  I ro n  m ines would d ie  i f  th e y  were n o t  su p p lie d  f r e s h  

a i r  ( 4 ) .  So man h as known f o r  more th a n  two th o u san d  y e a rs  

t h a t  to  d e p r iv e  a  p e rso n  o f  a i r  r e s u l t s  i n  u n co n sc io u sn e ss  and 

su b se q u e n tly  d e a th .
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As th e  la c k  o f  oxygen (an o x ia )  in c r e a s e s ,  a  p e r s o n 's  

b r a in  i s  a f f e c te d  and he b e g in s  to  e x p e rie n c e  d i f f i c u l t i e s  w ith  

h i s  v i s i o n .  I f  t h i s  c o n d i t io n  c o n t in u e s ,  th e  in d iv id u a l  be­

comes l e s s  and l e s s  a b le  to  th in k  c l e a r l y  o r  to  re sp o n d  to  

s t i m u l i .  I n  th e  e v e n t oxygen i s  n o t  s u p p lie d , t h i s  secondary  

s ta g e  i s  fo llo w ed  by a  s t a t e  o f  u n co n sc io u sn e ss  w hich r e s u l t s  

i n  d e a th .  I t  i s  a  c u r io u s  f a c t  t h a t  a  p e rso n  e x p e r ie n c in g  an ­

o x ia  i s  a lm o st n e v e r  aw are t h a t  th e r e  i s  a n y th in g  wrong o r  t h a t  

he i s  n o t  fu n c tio n in g  a s  he n o rm ally  does ( 3 ) ,

I t  would be o f  i n t e r e s t  to  f in d  o u t w h e th e r th e  oppo­

s i t e  e f f e c t  o f  an o x ia  co u ld  be p roduced  by su p p ly in g  a  p e rso n  

w ith  more oxygen th a n  he n o rm ally  b r e a th e s .  I f  i n s u f f i c i e n t  

oxygen r e s u l t s  i n  an  i n a b i l i t y  to  th in k  o r  to  r e a s o n  and to  

r e t a i n  c o n s c io u s n e s s , would a  superabundance o f  oxygen r e s u l t  

i n  c l e a r e r  th in k in g  and s u p e r io r  re a s o n in g ?

E e se a rc h e rs  i n  p h y s io lo g y  have found t h a t  b re a th in g  

p u re  oxygen d u r in g  p h y s ic a l  e x e r t io n  g r e a t ly  enhances th e  a b i l ­

i t y  o f  th e  p h y s ic a l  body to  w ith s ta n d  f a t i g u e .  T hus, in h a l in g  

p u re  oxygen a llo w s  a  p e rs o n  to  c o n tin u e  p h y s ic a l  e x e r t io n  b e­

yond th e  p o in t  where he would be fo rc e d  to  s to p  i f  he were 

b r e a th in g  common a i r  ( 2 ) .  T h e re fo re , i t  i s  w ondered i f  b r e a th ­

in g  p u re  oxygen m igh t a l s o  have some p o s i t iv e  e f f e c t  on i n t e l ­

l ig e n c e ,  o r  more s p e c i f i c a l l y  on th e  i n t e l l i g e n c e  q u o t ie n t  ( I ,  

Q ,) .  I .Q .  i s  h e r e in  d e f in e d  a s  "The r a t i o  o f  an  i n d i v i d u a l 's  

i n t e l l i g e n c e  (d e te rm in ed  by m en ta l m easu res) t o  s o - c a l l e d  a v e r ­

age o r  norm al i n t e l l i g e n c e  f o r  h i s  age ( l 4 ) , "  The co n cep t o f
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I n te l l ig e n c e  h as  an  e a r ly  and i n t r i g u i n g  h i s t o r y .  As a  r e s u l t  

o f  th e  c o n fu s io n  m isu n d e rs tan d in g  w hich now su rro u n d s  th e  

m eaning o f  th e  te rm  i n t e l l i g e n c e , i t  i s  n e c e s s a ry  to  rev iew  

b r i e f l y  th e  e v o lu t io n  o f  th e  m odem  co n c ep t o f  i n t e l l i g e n c e  in  

o rd e r  to  c l a r i f y  th e  n a tu re  o f  th e  p rob lem  u n d e r  s tu d y .

H is to ry  o f  th e  Concept o f  I n t e l l i g e n c e  - - 

Man h as  been  aw are o f  th e  phenomenon w hich we now c a l l  

i n t e l l i g e n c e  f o r  ab o u t tw e n ty - fo u r  hundred  y e a r s ,  *̂ !Phe G reeks 

were th e  f i r s t  to  d eve lop  s c i e n t i f i c  c o n c e p tio n s  o f  i n t e l l i ­

gence and o f  m e n ta l o p e r a t io n s .  We f in d  th e  b eg in n in g  o f  t h e i r  

c o n c ep ts  i n  th e  id e a  o f  Nous a s  h e ld  by A naxagoras ( c i r  500- 

428 B .C .) ,  who f i r s t  u se d  th e  te rm  i n  a  t e c h n ic a l  se n se  ( 2 8 ) ,"  

A lthough  th e  Nous o f  A naxagoras i s  n o t e x a c t ly  synonymous w ith  

o u r  p r e s e n t  day co n cep t o f  i n t e l l i g e n c e ,  i t ,  a f t e r  b e in g  r e ­

worked P la to  (429-3^8 B .C .) and l a t e r  by A r i s t o t l e  (348-322 

B .C .) ,  came n e a r e r  to  th e  con tem porary  c o g n i t io n  o f  th e  i n t e l ­

l ig e n c e  co n c e p t.

The G reek c o n c e p tio n , e s p e c i a l ly  th e  A r i s t o t e l i a n  

c o n c e p tio n  o f  Nous o r  r e a s o n , w as p a s s e d  on t o  th e  Homans who 

t r a n s l a t e d  th e  word a s  i n t e l l e c t u s . E a r ly  i n  m odem  tim e s  

i n t e l l e c t u s  came to  be l im i te d  to  c o g n i t iv e  f u n c t io n s ,  and th e  

G reek in f lu e n c e s  o f  fe e l iz ig  and w i l l i n g  w ere s e p a ra te d  from  i t  

(28 ).

I t  was a  r e s u l t  o f  th e  i n t a c t  o f  such men a s  -John Locke 

(1632- 1704) ,  who w ro te  th e  E ssay  C oncerning  Human U n d erstan d in g  

i n  1704 , and C h a rle s  Darwin (1 8 0 9 -1 8 8 2 ), whose work in  e v o lu t io n



4

prom pted e x p e r im e n ta tio n  on an im al b e h a v io r , t h a t  b rough t 

p sycho logy  to  th e  c u r r e n t  c o n c e p tio n  o f  I n te l l ig e n c e  and be­

h a v io r  (2 8 ) , Thus i n t e l l i g e n c e  became a  t e s t a b l e  phenomenon. 

About th e  c lo s e  o f  th e  s e v e n te e n th  c e n tu ry  "m ental 

t e s t s "  began to  a p p e a r . However, th e  te rm  "m en ta l t e s t s "  ap ­

p a r e n t ly  was u sed  f i r s t  by C a t t e l l  In  I 890 (2 8 ) ,

In  th e  f a l l  o f  1904 th e  M in is te r  o f  P u b lic  I n s t r u c t io n  

In  P a r i s  began s tu d y in g  th e  problem  o f  e d u c a tin g  m e n ta lly  sub­

norm al c h i ld r e n  who w ere u n ab le  t o  p r o f i t  from  r e g u la r  p u b lic  

sc h o o l I n s t r u c t io n ,  I t  was d e c id e d  t h a t  s p e c ia l  sc h o o ls  would 

be c o n s tru c te d  f o r  m e n ta lly  subnorm al c h i ld r e n .  The r e s u l t i n g  

problem  o f  I d e n t i f y in g  subnorm al c h i ld r e n  prom pted B ln e t and 

Simon to  d e v is e  an  I n te l l i g e n c e  s c a le  w hich I s  th e  f a th e y  o f  

th e  In s tru m e n t u sed  In  t h i s  ex p erim en t (2 8 ) .

So I t  was t h a t  th e  c o n f ie z  a b s t r a c t  n a tu re  o f  I n t e l l i ­

gence came to  be a s s e s s e d  In  s ln p le  c o n c re te  f ig u r e s  c a l le d  

I ,Q , p o in t s .  I n  r e a l i t y ,  I .Q , I s  more o f  an  a r t i f a c t  o f  In ­

t e l l i g e n c e  th a n  I t  I s  a  synonym.

H is to ry  o f  Oxygen 

B efo re  g o in g  f u r t h e r  In to  t h i s  ex p e rim e n t. I t  I s  nec­

e s s a ry  t o  rev ie w  some o f  th e  f a c t s  ab o u t oxygen, Jo sep h  P r i e s t ­

l e y ,  a s  a  r e s u l t  o f  h i s  p u b l ic a t io n  In  1775» i s  c r e d i te d  w ith  

th e  d is c o v e ry  o f  oxygen (2 9 ) . At ab o u t th e  same tim e C arl 

W ilhelm S c h e e le , co n d u c tin g  e35)erlm ents on th e  n a tu re  o f  f i r e ,  

a l s o  d is c o v e re d  oxygen (3 1 ) , A lthough  In  a c t u a l i t y  C a r l W il­

helm S chee lo  d is c o v e re d  oxygen some two y e a rs  e a r l i e r  th a n
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P r i e s t l e y ,  he d id  n o t p u b l is h  h i s  la b o ra to ry  n o te s  u n t i l  1777 

( 31)0 C o n seq u en tly , P r i e s t l e y  re c e iv e d  c r e d i t  f o r  t e l l i n g  th e  

w orld  o f  th e  e x is te n c e  o f  oxygen.

P h y sio lo g y  o f  Oxygen I n h a la t io n

The p ro c e s s  o f  su p p ly in g  oxygen to  th e  c e l l s  and r e ­

moving ca rb o n  d io x id e  may be d iv id e d  in to  fo u r  p h ases  1

1 . A ir  i s  b ro u g h t in to  and removed from  th e  lu n g s  by 

means o f  th e  r e s p i r a t o r y  m u sc les ,

2 . Oxygen i s  ab so rb ed  from  th e  a i r  i n  th e  lu n g s  

( a lv e o la r  a i r )  th ro u g h  th e  w a lls  o f  th e  a l v e o l i  in to  th e  hemo­

g lo b in  o f  th e  b lo o d .

3 . The oxygena ted  b lo o d  (oxyhem oglobin) i s  t r a n s p o r te d  

to  th e  t i s s u e  by means o f  th e  c a rd io v a s c u la r  system .

4 . The oxygen p a s s e s  from  th e  b lo o d  in to  th e  c e l l s  (20) 

These fo u r  p h a se s  a r e  u n d e rs to o d  b e t t e r  when i t  i s  r e a l i z e d  

t h a t  oxygen w hich i s  ta k e n  in to  th e  body p o s s e s s e s  a  s l i g h t  

p r e s s u r e  o r  t e n s io n .  The oxygen in  th e  lu n g s  i s  a t  a  h ig h e r  

p r e s s u r e  th a n  t h a t  i n  th e  b lo o d . The h ig h e r  p re s s u re  i n  th e  

lu n g s  cau ses  th e  oxygen to  p a s s  in to  th e  b lo o d . The oxygen in  

th e  b lo o d , p o s s e s s in g  a  g r e a t e r  p r e s s u r e  th a n  th e  p r e s s u r e  in  

th e  t i s s u e s ,  th e r e f o r e  p a s s e s  in to  th e  t i s s u e s  (1 , P p . 7 - 8 ) .

I t  i s  t h i s  way t h a t  oxygen i n  o u r  a tm osphere  i s  s u p p lie d  to  

th e  t i s s u e  o f  o u r  body.

The a i r  w hich  man n o rm a lly  b re a th e s  c o n ta in s  2 0 ,96 )̂  

oxygen , and a t  s e a  l e v e l  95% o f  th e  a r t e r i a l  hem oglobin e x i s t s  

a s  oxygem oglobin, w h ile  th e  d is s o lv e d  oxygen i n  th e  p lasm a
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am ounts to  0 .24)(. I n h a la t io n  o f  p u re  ozygen hy a  norm al In ­

d iv id u a l  r e s u l t s  I n  100^  o f  th e  hem oglobin e x i s t i n g  a s  oxy­

hem oglobin , and th e  p lasm a oxygen re a c h e s  2 . 2#  ( l 6 ) .

P h y s io lo g ic a l ly  th e  e f f e c t s  o f  I n h a l in g  p u re  oxygen 

p ro d u ces  co n ^ lex  chem ica l and p h y s ic a l  changes th ro u g h o u t th e  

body w hich a re  h ig h ly  te c h n ic a l  an d , f o r  th e  m ost p a r t ,  a re  

o u ts id e  th e  co n ce rn  o f  t h i s  e iqzerlm ent, I t  I s  p e r t i n e n t ,  how­

e v e r ,  t o  rev iew  th e  e f f e c t  o f  In h a lin g  p u re  oxygen a s  I t  may 

r e l a t e  to  th e  b r a in .

P h y sio lo g y  o f  th e  B ra in  R e la te d  to  Oxygen I n h a la t io n

Oxygen M etabolism  o f  th e  B ra in  

I t  has b een  found t h a t  th e  oxygen m etabo lism  o f  th e  

b r a in  a s  a  whole I s  v e ry  s t a b l e .  T here has b een  no change 

found  In  th e  r a t e  o f  b r a in  oxygen consum ption  d u r in g  m uscu lar 

e x e r c is e  (2 1 ) , m oderate  a n o x ia  (1 8 ) ,  ex trem e h y p e ro x la  (2 0 ) , 

o r  th e  b re a th in g  o f  low c o n c e n tr a t io n s  o f  CO2 (18) (3 3 ) , I t  

I s  b e l ie v e d ,  how ever, t h a t  any changes In  n e u ro n a l m etabolism  

would be v e ry  sm a ll and v e ry  d i f f i c u l t  t o  d e t e c t .  I t  m ust 

a ls o  be remembered t h a t  t h i s  assu m p tio n  I s  I n  r e g a rd  to  th e  

b r a in  a s  a  w hole . I n t e l l e c t i v e  fu n c t io n s  do n o t  u se  th e  en­

t i r e  b r a in ,  and l i t t l e  I s  known o f  th e  m etab o lism  o f  I t s  sep a­

r a t e  p a r t s .  I t  h a s  been  e s ta b l i s h e d  t h a t  I n  c e r t a i n  p a r t s  o f  

th e  b r a in ,  e . £ , , th e  v i s u a l  c o r te x ,  a  f u n c t io n a l  a c t i v i t y  w i l l  

I n c re a s e  th e  b lo o d  flow  I n  t h a t  s p e c i f i c  a r e a .  But I t  I s  n o t 

known w h eth er t h e r e  I s  an  In c re a s e  I n  th e  oxygen m etabo lism
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o f  t h a t  a r e a  (3 ) .  T h e re fo re , I t  I s  u n c e r ta in  a s  to  w h e th e r 

th e  b r a in  u t i l i z e s  more oxygen when i t  i s  in v o lv e d  in  a  fu n c ­

t i o n a l  a c t i v i t y  th a n  when i t  i s  n o t o r  w hether h av in g  an  ex c ess  

o f  oxygen a v a i la b le  would in c re a s e  th e  e f f i c ie n c y  i f  i t  d id  

u t i l i z e  i t .

C e re b ra l Blood Plow 

I t  i s  known t h a t  th e  in h a la t io n  o f  p u re  oxygen a t  se a  

l e v e l  p ro d u ces  a  c o n s t r i c t i o n  o f  th e  b lo o d  v e s s e l s  in  th e  

b r a in  (18) (2 0 ) , T h is  i s  o p p o s ite  o f  th e  d i l a t i n g  e f f e c t  o f  

an o x ia  (23) (2 7 ) , U n t i l  r e c e n t ly ,  t h i s  c o n s t r i c t i n g  e f f e c t  

was th o u g h t to  be a  d i r e c t  r e s u l t  o f  th e  h ig h  POg (oxygen t e n ­

s io n )  i n  th e  b lo o d . I t  i s  now b e lie v e d  to  be an  i n d i r e c t  a c ­

t i o n  cau sed  by a  lo w erin g  o f  th e  PCOg (ca rb o n  d io x id e  t e n s io n ) .  

T h is o c c u rs  when th e  POg i s  r a i s e d ,  a  r e s u l t  o f  in h a l in g  p u re  

oxygen ( 3 ) .

Review o f  L i te r a tu r e  

I n  th e  a r e a  o f  oxygen r e s e a rc h  most o f  th e  experim en­

t a t i o n s  have been  conducted  on th e  e f f e c t s  o f  a n o x ia . These 

ex p erim en ts  have to u ch ed  on m uscle and sen se  o rg an  fu n c tio n in g  

a s  w e ll  a s  some a s p e c ts  o f  m en ta l fu n c t io n in g ,  A sam ple o f  

th e s e  s tu d ie s  i s  p roduced  h e re  to  show what p re v io u s  r e s e a r c h ­

e r s  have found a s  to  th e  e f f e c t s  o f  an o x ia  on th e  body. These 

s tu d ie s  a re  p e r t in e n t  to  t h i s  experim en t a s  a  f a m i l i a r i z a t i o n  

w ith  th e  e f f e c t s  o f  hypox ia  so t h a t  th e  c l i n i c a l  c u r i o s i t y  as  

to  what e f f e c t  hyp o x ia  may have on I .Q , can  be u n d e rs to o d  b e t t e r .
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E f f e c ts  o f  Â aozla

M ental F u n c tio n

G e llh o m  and J o s ly n  found  t h a t  th e  e f f e c t  o f  oxygen 

w an t, p roduced  hy h av in g  S£ b re a th e  a i r  w ith  to  9^ oxygen, 

and  h y p e m e a , w hich ca u se s  an  e x c e ss  o f  CO2 i n  th e  b lo o d , a re  

s i m i l a r .  They b o th  make i t  n e c e s s a ry  to  u se  more tim e to  p e r ­

form  number c a n c e la t io n s  and th e  E ra e p e l in  a d d i t io n  t e s t .

When th e  8 s  w ere r e tu r n e d  to  common a i r ,  th e  e f f e c t s  

d is a p p e a re d  b u t th e  Ss p r a c t i c in g  h y p em ea  ex p e rien ce d  a  s h o r t  

p e r io d  o f  b e t t e r  th a n  norm al f u n c t io n in g .  The a u th o rs  b e l ie v e  

t h i s  e f f e c t  may be a  r e s u l t  o f  c i r c u l a to r y  changes (1 1 ) .

E gorov cond u c ted  a  s tu d y  w hich was concerned  w ith  th e  

d e c re a s e  o f  oxyhem oglobin i n  th e  b lood  a s  a  f u n c t io n  o f  men­

t a l  t a s k s . The s tu d y  was cond u c ted  by a s k in g  th e  Ss to  h o ld  

t h e i r  b r e a th  w h ile  th e y  d id  th e  fo llo w in g  m en ta l t a s k s :  to

th in k  ab o u t a  calm  summer d ay , to  th in k  ab o u t th e  d i f f i c u l t y  

o f  h o ld in g  o n e 's  b r e a th ,  and to  do m en ta l a r i th m e t i c .  Oxy­

hem oglobin  was checked  in  r e l a t i o n  to  each  t a s k  a s  i t  was p e r ­

form ed.

E gorov found  t h a t  th e  n a tu re  o f  th e  t a s k  a f f e c t e d  th e  

r a t e  o f  d e c re a se  o f  oxyhem oglobin i n  th e  b lo o d . The r a t e  o f  

in c re a s e  i n  h y p o x ia  was in c re a s e d  when th e  ^  were th in k in g  o f  

th e  d i f f i c u l t y  o f  h o ld in g  o n e 's  b r e a th  and d ec re a se d  Tv th in k ­

in g  o f  a  calm  summer day ( 9 ) .
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K ra ln e s  in v e s t ig a te d  th e  e f f e c t  o f  hypox ia  on i n t e l l i ­

g en c e . fi^ .u se  o f  th e  Army Alpha t e s t  he d e te rm in ed  t h a t  th e r e  

i s  a  d e f i n i t e  drop  i n  i n t e l l i g e n c e  when th e  s u b je c t  i s  b r e a th ­

in g  a i r  w ith  o n ly  10^ oxygen. The amount w hich th e  s c o re  de­

c re a s e d  co rresp o n d ed  c lo s e ly  w ith  th e  in c re a s e  i n  th e  number 

o f  e r r o r s  and v a r ie d  c o n s id e ra b ly  from  exam inee to  exam inee.

I n  r e g a rd  t o  th e  v a r i a b i l i t y  among S s , i t  ap p eared  to  th e  ex­

am iner t h a t  p y k n ic  p e rs o n s  showed th e  l e a s t  d rop  i n  i n t e l l i ­

gence and a s th é n ie s  th e  g r e a t e s t  (1 9 ) .

I t  i s  i n t e r e s t i n g  to  n o te  t h a t  p eo p le  w ith  d i f f e r e n t  

p h y s iq u e s  may r e a c t  d i f f e r e n t l y  to  a n o x ia . I f  t h i s  i s  t r u e ,  

i t  may add c r e d i t  to  th e  g e n e ra l ly  r e j e c t e d  th e o r i e s  o f  such  

men a s  K retschm er o r  S heldon  who t r i e d  to  c o r r e l a t e  body ty p e  

w ith  p s y c h o lo g ic a l  ty p e .  R e se a rc h e rs  have found  t h a t  p e rso n ­

a l i t y  and oxygen a p p a re n tly  have m u tu a lly  dependen t a s p e c t s .

P e r s o n a l i ty

Moravek r e p o r t s  an  ex p erim en t i n  w hich more th a n  500 

Ss w ere o b se rv ed  i n  a  low  p re s s u re  chamber i n  w hich th e  r e ­

duced oxygen p r e s s u r e  was e q u iv a le n t  t o  an  a l t i t u d e  o f  4 ,0 0 0 -

7 ,5 0 0  m. I t  was r e p o r te d  t h a t  th e  b e h a v io r  o f  th e  Ss resem b led  

t h a t  seen  i n  p s y c h o s is ,  £ . £ • ,  o b s t i n a te  c l in g in g ,  p e r s e v e r a t io n ,  

l o s s  o f  a b i l i t y  to  e v a lu a te  c r i t i c a l l y  o n e 's  own c o n d i t io n ,  

and  a  com plete  d i s i n t e g r a t i o n  o f  th e  fu n c t io n s  in v e s t ig a te d  ( 2 6 )

H ertzm an and O rlansky  r e p o r t  th e  r e s u l t s  o f  a d m in is te r ­

in g  a  B o rsch a rch  to  40 ^  w h ile  a t  a  s im u la te d  a l t i t u d e  o f
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18,500 f e e t .  They found t h a t  th e r e  i s  a  r e l a t i o n s h i p  betw een  

p e r s o n a l i ty  and a n  i n d i v i d u a l 's  a b i l i t y  to  w ith s ta n d  s t r e s s  

cau sed  by la c k  o f  ozygen.

B orsohach p ro to c o ls  o f  showing th e  l e a s t  to le r a n c e  

o f  a n o x ia  were c h a r a c te r iz e d  ty  sh ad in g  shock , f a i l i n g  to  g iv e  

a  re sp o n se  f o r  a  b l o t ,  and g iv in g  ze ro  o r  o n ly  one human move­

ment re s p o n s e . The a u th o rs  i n t e r p r e t e d  t h i s  a s  a  c o n f irm a tio n  

o f  e a r l i e r  f in d in g s  w hich s t a t e d  t h a t  p sy o h o n e u ro tic s  t o l e r a t e  

a n o x ia  p o o r ly ,

Himwioh and  Pazekas a tte m p te d  to  d e te rm in e  what r e l a ­

t io n s h ip ,  i f  an y , e x i s t s  betw een  b r a in  m etabo lism  and m e n ta l 

d e f ic ie n c y ,  S an d ie s  o f  a r t e r i a l  b lood  e n te r in g  th e  b r a in  were 

a n a ly z e d  f o r  oxygen and oouç>ared w ith  venous b lo o d  le a v in g  th e  

b r a in  in  Ss c l a s s i f i e d  a s  u n d i f f e r e n t i a t e d  m e n ta l d e f e c t iv e s ,  

m ongolei d s ,  c r e t i n s ,  and p h e n a l p y ru v ic  o l ig o p h ré n ie s .  I t  was 

found  t h a t  th e  u n d i f f e r e n t i a t e d  m en ta l d e f e c t iv e s  were th e  o n ly  

ones who showed no d i f f e r e n c e  from  norm als i n  th e  amount o f  

oxygen u t i l i z e d  by th e  b r a in .  A l l  th e  o th e r  g ro u p s u t i l i z e d  

c o n s id e ra b ly  lo w er amounts o f  oxygen. I t  was a l s o  found  t h a t  

th e  oxygen d i f f e r e n c e  betw een  c e r e b r a l  a r te r io - v e n o u s  b lo o d  i n ­

c re a s e d  p r o g re s s iv e ly  in  th e  u n d i f f e r e n t i a t e d  m e n ta l g roup  b e ­

tw een  th e  ag es o f  6 and 2 9 , b u t i n  th e  m onogoloid group t h i s  

in c re a s e  had s to p p ed  by age 19 (1 7 ) .

•Doust r e p o r t s  an ex p e rim en t w hich was conducted  i n  

1952 on .183 p a t i e n t s  w ith  a  c o n t r o l  g roup  o f  112, - I t  was 

found  t h a t  c o n s t i t u t i o n a l  s c h iz o p h re n ic s  have c h ro n ic  anoxem ia,
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p a ra n o id  s c h iz o p h ré n ie s  have a  norm al p e rc e n t  o f  b lood  oxygen 

b u t become anozem ic u n d er s t r e s s ,  n e u r o t ic s  have a  low er th a n  

norm al p e r c e n t  o f  b lo o d  oxygen, and p a t i e n t s  w ith  o rg a n ic  neu­

r o l o g i c a l  invo lvem en t have a  h ig h e r  th a n  norm al p e r c e n t  o f  

b lo o d  oxygen (2 8 ) ,

These f in d in g s  a r e  i n  g e n e ra l  agreem ent w ith  a  p u b l i ­

c a t io n  w hich D oust p re s e n te d  th e  p re c e d in g  y e a r  (1951)» In  

th e  e a r l i e r  s tu d y  th e  oxygen c o n te n t o f  th e  b lo o d  ras com pared 

among s e v e r a l  g ro u p s ( e .^ ,  h e a l th y  c o n t r o l  S s ,  75 Psycho­

n e u r o t i c s ,  22 p a t i e n t s  w ith  c h a r a c te r  d i s o r d e r s ,  26 d e p re s se d  

p a t i e n t s ,  87 p a t i e n t s  w ith  s c h iz o p h re n ia ,  and 13 p a t i e n t s  w ith  

v a r io u s  n e u r o lo g ic a l  c o n d i t io n s )  to  d e te rm in e  i f  a  r e l a t i o n ­

sh ip  e x i s te d  betw een  oxygen m etab o lism  and p s y c h ia t r i c  d i s ­

o r d e r s ,  I t  was fou n d  t h a t  w h ile  norm al 8 s showed l i t t l e  v a r ­

i a t i o n  i n  t h e i r  p e r c e n t  o f  b lo o d  oxygen, n e u r o t ic s  showed w ide 

V a r ia t io n s  and th e  "c o n s titu tio n a l* *  s c h iz o p h re n ic s  showed a  

c o n s i s t e n t  b lood  oxygen d e f ic ie n c y .  T h is  s u g g e s ts  t h a t  emo­

t i o n a l  s t a b i l i t y  i s  r e l a t e d  t o  th e  m ain tenance  o f  s u f f i c i e n t  

c o n s ta n t  l e v e l s  o f  b lo o d  oxygen ( 6 ) ,

.However, n o t  a l l  r e s e a r c h e r s  f in d  a  d i f f e r e n c e  betw een  

n e u r o t i c s  and n o rm als i n  r e l a t i o n  to  oxygen. I n  a  s tu d y  by 

W ald fo g e l, P in e  s in g e r ,  and V erzeano i n  w hich psychom otor t e s t s  

w ere a d m in is te re d  to  a  g roup  o f  p s y c h o n e u ro tic s  snd  a  c o n t r o l  

g roup  b r e a th in g  21^ oxygen a t  s e a  l e v e l  and a g a in  b re a th in g  

10^ oxygen a t  17 ,600  f e e t ,  i t  was found  t h a t  th e  av e ra g e  p e r ­

form ance o f  b o th  g ro u p s d ropped  s i g n i f i c a n t l y ,  and  no d i f f e r e n c e  

was found  betw een  th e  perfo rm an ce  o f  th e  two g ro u p s  (3 7 ) .
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Speech and H earing  

J u s t  a s  th e r e  i s  a  g e n e ra l ly  d e c re a se d  p h y s ic a l  fu n c ­

t io n in g  w hich a  human b e in g  e x p e r ie n c e s  from  a n o x ia  th e r e  i s  

a ls o  a  g e n e ra l ly  d e c re a se d  e f f e c t iv e  fu n c tio n in g  o f  th e  s p e c i­

f i c  a b i l i t i e s  o f  speech  and h e a r in g . Sm ith and S e i t z  conducted  

a  s tu d y  on th e  e f f e c t  o f  v e r b a l  i n t e l l i g i b i l i t y  o f  speech  in  

r e l a t i o n  to  th e  d eg ree  o f  a n o x ia . I t  was a s c e r ta in e d  t h a t  th e  

i n t e l l i g i b i l i t y  o f  speech  d e c re a se s  a s  an o x ia  in c r e a s e s  (32)

I n  a  s tu d y  done by Hartman on h e a r in g  and anoxem ia, a

low p r e s s u re  chamber was u sed  to  p roduce  a  c o n t in u a l ly  d e c re a s ­

in g  oxygen p ressu ire  d u r in g  w hich tim e  th e  S was b e in g  a s s e s s e d  

on th e  u p p er l im i t s  o f  h i s  h e a r in g . R e s u l ts  o b ta in e d  from  35 

Ss showed t h a t  a s  a n o x ia  in c re a s e d ,  th e  s e n s i t i v i t y  o f  th e  

e a r s  d e c re a se d  (2 4 ) ,

The Eye

H ech t, H endley, P ran k , and H a if s tu d ie d  b r ig h tn e s s  

d is c r im in a t io n  in  ^  u n d er c o n d i t io n s  s im u la t in g  oxygen co n d i­

t i o n s  found in  th e  atm osphere from  s e a  l e v e l  to  17 ,000  f e e t .

The a u th o rs  p o in t  o u t t h a t  o n ly  cone v i s io n  was s tu d ie d .  I t  

was found  t h a t  b r ig h tn e s s  d is c r im in a t io n  i s  d e te c ta b ly  im p a ired  

by oxygen c o n c e n tra t io n s  e q u iv a le n t  to  a s  low a s  8 ,000  f e e t ,  and

a t  15*000 f e e t  th e  c o n t r a s t  m ust be in c re a s e d  100# o v e r  t h a t

re c o g n iz e d  a t  se a  l e v e l  b e fo re  i t  can  be d is t in g u is h e d  (1 3 ) .

L iv in g s to n , s tu d y in g  th e  e f f e c t  o f  ro d  s e n s i t i v i t y  in  

th e  eye a s  a f f e c te d  by a n o x ia , found t h a t  s e n s i t i v i t y  d e c re a s e s
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v e ry  r a p id ly  a s  a n o x ia  In c r e a s e s ,  At s im u la te d  a l t i t u d e s  a s  

low  a s  18,000 f e e t ,  Ss la c k  o f  ro d  s e n s i t i v i t y  became q u i te

pronounced  (2 4 ) , ...........................................

F is h e r  and Jongb lood  r e p o r t  a  s tu d y  In  w hich th r e e  8s 

w ere e v a lu a te d  on t h e i r  v i s u a l  a d a p tio n  to  d a rk n e ss  a t  se a  

l e v e l ,  a t  6 ,000  m e te r s ,  and a g a in  a t  6 ,000  m e te rs  w h ile  b r e a th ­

in g  oxygen. They found t h a t  th e  a d a p tio n  tim e o f  th e  Ss a t  

6 ,000  m e te rs  w ith o u t a d d i t io n a l  oxygen was c o n s id e ra b ly  lo n g e r  

th a n  t h a t  o f  th e  o th e r  two g roups (1 0 ) ,

E f f e c t s  o f  Oxygen 

I n  re v ie w in g  th e  p s y c h o lo g ic a l  l i t e r a t u r e ,  one I s  

s t r u c k  by th e  la c k  o f  s tu d ie s  w hich have been  done on th e  e f ­

f e c t s  o f  b re a th in g  p u re  ozygen . I t  I s  t r u e  t h a t  r e s e a r c h e r s  

I n  p h y s io lo g y  and m ed ic ine  have g a th e re d  a  w e a lth  o f  knowledge 

I n  t h i s  a r e a  b u t ,  f o r  th e  m ost p a r t ,  t h i s  knowledge I s  concerned  

w ith  p h y s ic a l  f u n c t io n s  and e f f e c t s  and I s  o n ly  o f  I n d i r e c t  

I n t e r e s t  to  r e s e a r c h e r s  I n  p sy ch o lo g y .

A rev ie w  o f  th e  p s y c h o lo g ic a l  l i t e r a t u r e  o v e r th e  p a s t  

tw e n ty -e ig h t  y e a r s  y ie ld e d  o n ly  th r e e  s tu d ie s  on h y p e ro x la  

w hich a r e  p e r t i n e n t  to  t h i s  e z p e rlm e n t. The rev ie w  o f  l i t e r a ­

tu r e  was s to p p ed  w ith  p u b l ic a t io n s  o f  J a n u a ry , 1937» because  

th e  t e s t  u sed  a s  th e  In s tru m e n t to  d e r iv e  I .Q . was p u t  on th e  

m arke t d u r in g  t h a t  y e a r ,  and  any p re v io u s  s tu d y  would have had 

to  u se  an  I .Q ,  t e s t  o f  d u b io u s  r e p u ta t io n  a n d /o r  v a lu e .  At 

b e s t ,  any o th e r  t e s t  o r  ev en  th e  e a r l i e r  form  o f  th e  same t e s t
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would p la c e  em phasis on some a s p e c ts  t h a t  w ere n o t u sed  and 

n e g le c t  o th e r s  t h a t  w ere u sed  In  th e  1937 r e v i s i o n  of. th e  

S ta n fo rd -B in e t , ^  t o t o . v e ry  few s tu d ie s  have been  done on

th e  e f f e c t s  o f  h y p e ro x ia  on m e n ta l f u n c t io n in g ,  and n o th in g  

h as  been  done on th e  e f f e c t  p u re  ozygen would have on I .Q . a s  

m easured by th e  1937 S ta n fo rd -B in e t .

M il le r  s tu d ie d  th e  e f f e c t  o f  b r e a th in g  p u re  ozygen f o r  

o v e r  fo u r  h o u rs  a t  a tm o sp h e ric  p r e s s u r e  upon th e  c e n t r a l  and  

p e r ip h e r a l  v i s u a l  f i e l d s  and upon th e  v i s u a l  a c u i ty  a s  t e s t e d  

by a  ta n g e n t  s c re e n , p e r im e te r ,  and a  C laso n  A cu ity  M eter.

The r e s u l t s ,  checked  a g a in s t  a  c o n t r o l  group  b re a th in g  a i r  i n ­

s te a d  o f  p u re  ozygen , showed t h a t  v i s io n  i s  u n a f f e c te d  by i n ­

h a l in g  p u re  ozygen a t  a tm o sp h e ric  p r e s s u r e  f o r  o v er fo u r  h o u rs  

(2 5 ) .

Von B erkesy p erfo rm ed  a  s tu d y  w hich showed t h a t  ozygen 

in ta k e  w hich re d u c e s  b lo o d  flo w  th ro u g h  th e  head  ca u se s  tem ­

p o ra ry  changes i n  d i r e c t i o n a l  h e a r in g .  F u r th e r  e a p e r im e n ta t io n  

showed s im i la r  r e s u l t s  (36 ) .

Usou d id  a  s tu d y  in  w hich  he found  t h a t  th e  deg ree  o f  

w eakness o f  th e  n erv o u s  p ro o e ss  ap p e a red  to  be a l l  inqoortan t 

in  d e te rm in in g  th e  e f f e c t  a i r  c o n ta in in g  40-50#  ozygen h as on 

th e  h ig h e r  n erv o u s a c t i v i t y  o f  th e  v e ry  o ld .  S tre n g th e n in g  o f  

th e  c o r t i c a l  s t im u la to ry  p r o c e s s e s ,  second  s ig n a l  sy stem , and  

a c t i v i t y  o f  th e  autonom ic c e n te r s  a p p e a red  to  o ccu r where 

s e n i le  changes were n o t  g r e a t ly  p ronounced .
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I n  th o s e  8 s w ith  pronounced s e n i l e  ch an g es , th e  a i r  

oxygen m ix tu re  seemed to  p roduce a  t r a n q u i l  s t a t e  even  to  th e  

p o in t  o f  in d u c in g  deep p h y s io lo g ic a l  s le e p  w ith  su b seq u en t 

in c r e a s in g  o f  e x c i t a b i l i t y  o f  th e  c e r e b r a l  c o r te x  w ith  th e  

autonom ic f u n c t io n s  moving in  th e  d i r e c t i o n  o f  n o rm alacy . I n  

th e  s e n i l e  Ss Judged to  have "w eakness o f  th e  m ind" r e s u l t i n g  

from  o ld  ag e , th e  oxygen had no e f f e c t  on c o n d i t io n e d - r e f le x  

a c t i v i t y  (35 ) .

I n  an  ex p e rim en t Dunn, conducted  on 70 m ale Ss 

w orking on th e  U .S .A .P . S.A.M. M u ltid im e n s io n a l P u r s u i t  T e s t -  

-CM813E f o r  f o u r  c o n s e c u tiv e  h o u rs , he found t h a t  v a r i a t i o n s  

i n  n i t r o g e n  p a r t i a l  p r e s s u r e  p roduced  no v a r i a t i o n  i n  p e r f o r ­

mance, When th e  p a r t i a l  p r e s s u re  o f  oxygen was in c re a s e d ,  th e  

Ss a b i l i t y  to  r e s i s t  work decrem ent was in c re a s e d  ( 8 ) ,

L aroche found th e  c a p a c i ty  o f  r a t s  to  do work d im in ish e s  

a s  oxygen la c k  in c r e a s e s .  Oxygen r e l i e v e s  f a t ig u e  f a s t e r  th a n  

would o cc u r  i n  a i r  a lo n e .  The w orking c a p a c ity  o f  a  m uscle i s  

in c re a s e d  by in h a l in g  oxygen when su b s ta n c e s  such  a s  b en z e d rin e  

and  s try c h n in e  do n o t  im prove t e s t  perfo rm ance (22 ) ,



CHAPTER I I  

STATEMENT OP THE PROBLEM 

In tro d u c t io n

I t  has been  found t h a t  ozygen la c k  In  a  human b e in g  d e ­

c r e a s e s  th e  a b i l i t y  to  f u n c t io n .  The e x te n t  o f  d e c re a se  in  

f u n c t io n in g  i s  d i r e c t l y  r e l a t e d  to  th e  deg ree  o f  oxygen la c k  

(a n o x ia ) .  I f  th e  a n o x ia  i s  se v e re  and p ro lo n g ed  f o r  more th a n  

two o r  th r e e  m in u te s , th e  d e c re a se d  fu n c tio n in g  q u ic k ly  r e s u l t s  

i n  i r r e v e r s i b l e  co n seq u en ces, ! ,.£ .»  b r a in  damage o r  d e a th .  The 

extrem e s u s c e p t i b i l i t y  o f  th e  b r a in  t o  an o x ia  a ro u se s  a  c l i n i c a l  

c u r i o s i t y  a s  to  w hat e f f e c t  an  abundance o f  ozygen m ight have 

on i t s  f u n c t io n in g .

In h a lin g  ozygen h a s  an  e f f e c t  on th e  p erfo rm ance  o f  

some p h y s ic a l  t a s k s  w hich i s  i n  d i r e c t  o p p o s it io n  to  t h a t  p ro ­

duced by Anoxia and s i g n i f i c e n t l y  b e t t e r  th a n  t h a t  p ro d u ced  by 

common a i r .  I t  i s  wondered what e f f e c t  in h a l in g  ozygen would 

have on  m en ta l t a s k s ,  _ l .e . , m en ta l t a s k s  such  a s  th o se  m easured  

by th e  S ta n fo rd -B in e t t e s t  o f  i n t e l l i g e n c e .

I t  was th e  pu rpose  o f  th e  s tu d y  h e r e in  r e p o r te d  to  

d e te rm in e  w hether o r  n o t th e r e  w ere any s i g n i f i e s  i t  d i f f e r e n c e s  

i n  I . Q . *8 o b ta in e d  w h ile  b re a th in g  p u re  ozygen and th o s e  o b ta in e d  

w h ile  b re a th in g  common a i r .  I n  o rd e r  to  in v e s t ig a te  t h i s

16
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th o ro u g h ly , I t  was a l s o  d e te rm in ed  w hat e f f e c t  osygeu  would 

have on th e  fo llo w in g  a s p e c ts  o f  t e s t  r a n g e i l e v e l  a t  which 

a  b a s a l  age was e s t a b l i s h e d ,  number o f  l e v e l s  c o v e re d , and 

l e v e l  a t  w hich  th e  t e s t  was te rm in a te d .

H y p o th esis

I n  o rd e r  to  d e te rm in e  th e  d i f f e r e n c e s ,  i f  a n y , which 

in h a l in g  oxygen would have on th e  I .Q . emd t e s t  r a n g e , th e  

fo llo w in g  n u l l  h y p o th e ses  were te s te d *

H y p o th es is  One. T here a re  no s t a t i s t i c a l l y  s ig n i f i c a n t  

d i f f e r e n c e s  i n  th e  I .Q .  *s o b ta in e d  by form  L o f  th e  1937 r e ­

v i s i o n  o f  th e  S ta n fo rd -B in e t  when th e  exam inee i s  b re a th in g  

common a i r  and  th o s e  o b ta in e d  by form  M o f  th e  same t e s t  when 

th e  s u b je c t  i s  b r e a th in g  p u re  oxygen.

H y p o th es is  Two. T here a r e  no s t a t i s t i c a l l y  s ig n i f i c a n t  

d i f f e r e n c e s  i n  th e  number o f  l e v e l s  com pleted  i n  form  L o f  

th e  1937 r e v i s i o n  o f  th e  S ta n fo rd -B in e t when th e  exam inee i s  

b r e a th in g  common a i r  and th o s e  o b ta in e d  by form  M o f  th e  same 

t e s t  when th e  s u b je c t  i s  b re a th in g  p u re  oxygen.

H y p o th es is  T h re e . T here a r e  no s t a t i s t i c a l l y  s i g n i f i ­

c a n t  d i f f e r e n c e s  betw een  th e  l e v e l  a t  w hich th e  t e s t  was t e r ­

m in a ted  on form  o f  th e  1937 r e v i s i o n  o f  th e  S ta n fo rd -B in e t 

when th e  exam inee i s  b r e a th in g  common a i r  th a n  o b ta in e d  by 

form  H o f  th e  same t e s t  when th e  s u b je c t  i s  b re a th in g  pure  

oxygen.

H y p o th es is  F o u r . T here a r e  no s t a t i s t i c a l l y  s i g n i f i ­

c a n t d i f f e r e n c e s  i n  th e  b a s a l  ag e s  o b ta in e d  by form  jÇ, o f  th e
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1937 r e v i s io n  o f  th e  S ta n fo rd -B in e t when th e  exam inee i s  b r e a th ­

in g  common a i r  and th o s e  o b ta in e d  by form  H o f  th e  same t e s t  

when th e  s u b je c t  i s  b re a th in g  p u re  oxygen.



CHAPTER I I I  

PROCEDURE 

In tro d u c t io n

The p u rp o se  o f  t h i s  eacperiment was to  d e te rm in e  w h eth er 

o r  n o t th e  in h a l in g  o f  p u re  oxygen has any e f f e c t  on i n t e l l i ­

g e n c e . The t o o l  u sed  t o  m easure th e  e f f e c t ,  i f  an y , was th e  

1937 r e v i s i o n  o f  th e  S ta n fo rd -B in e t t e s t  o f  i n t e l l i g e n c e .

The S u b je c ts

The c r i t e r i a  w hich  se rv e d  a s  a  b a s i s  f o r  th e  s e l e c t io n  

o f  s u b je c ts  f o r  t h i s  s tu d y  w ere a g e , s e x , in t e l l i g e n c e  l e v e l ,  

and  p h y s ic a l  and  m en ta l h e a l th .  The r a t i o n a l e  f o r  th e  s e le c ­

t i o n  o f  t h i s  c r i t e r i a  i s  s e t  f o r t h  i n  th e  fo llo w in g  p a ra g ra p h s .

Age. Each s u b je c t  u sed  i n  t h i s  s tu d y  was w i th in  tw e lv e  

m onths o f  h i s  t h i r t e e n t h  b ir th d a y .  The c h ro n o lo g ic a l  age o f  

t h i r t e e n  was chosen  b ecau se  i t  was n e c e s s a ry  to  have s u b je c ts  

who were o ld  enough to  c o o p e ra te  and a c c e p t th e  a p p a ra tu s  w hich 

was u sed  to  a d m in is te r  th e  oxygen, y e t  n o t o ld  enough to  b a s a l  

a t  th e  ex trem e u p p er end o f  th e  s c a le ,  th e re b y  p ro d u c in g  a  t e s t  

ran g e  o f  o n ly  two o r  th r e e  l e v e l s ,  A s h o r t  t e s t  ran g e  in  a  

t e s t  r e t e s t  s i t u a t i o n  c o u ld  h id e  d i f f e r e n c e s  w hich would become 

a p p a re n t i n  lo n g e r  t e s t  ra n g e s . I f  th e  s u b je c t  e s ta b l i s h e d  a
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b a s a l  age somewhere n e a r  h i s  c h ro n o lo g ic a l  age o f  t h i r t e e n  t h i s  

l e f t  ap p ro x im a te ly  s ix  l e v e l s  In  w hich to  e s t a b l i s h  a  z e ro  age 

and p roduce a  t e s t  ran g e  w hich was lo n g  enough to  be a n a ly z e d . 

I t  was n e c e s s a ry  t o  ex ten d  th e  age l i m i t  to  tw e lv e  m onths p r e ­

ced in g  o r  fo llo w in g  th e  t h i r t e e n t h  b i r th d a y  In  o rd e r  to  o b ta in  

a  s u f f i c i e n t l y  la r g e  sam ple o f  s u b je c t s .

Sex . A ll  s u b je c ts  were o f  th e  same s e x , th u s  e l im in a t ­

in g  th e  p o s s i b i l i t y  o f  f in d in g s  w hich m igh t be deemed se x  d e ­

te rm in e d  o r  In f lu e n c e d . Male in s te a d  o f  fem ale  s u b je c ts  were 

s e le c te d  because  fem a les  e n t e r  p u b e r ty  a t  a p p ro x im a te ly  t h i r ­

te e n  y e a r s  o f  a g e ; m ales u s u a l ly  do n o t  m ature  to  t h i s  e x te n t  

f o r  a n o th e r  y e a r .  F u rth e rm o re , a s  a  r e s u l t  o f  th e  o n s e t  o f  

th e  m enarche, p u b e r ty  I s  more e m o tio n a lly  lo a d e d  f o r  fe m a le s . 

F o r th e s e  re a s o n s  m ale s u b je c ts  were c o n s id e re d  to  be more 

d e s i r a b le  th a n  femeüLe s u b je c t s .

I n t e l l i g e n c e . A ll  s u b je c ts  w ere av e rag e  o r  above a v e r ­

age In  I n t e l l i g e n c e .  T h is  re q u ire m e n t was made In  an  e f f o r t  to  

c o n t r o l  f o r  in f lu e n c e s  t h a t  m en ta l d e f ic ie n c y  m igh t have on smy 

d a ta  w hich th e  s tu d y  p ro d u ced . The g u id an ce  c o u n s e lo r  em ployed 

by th e  sc h o o l sc re e n e d  th e  s u b je c ts  to  d e te rm in e  t h e i r  I n t e l ­

l e c t i v e  l e v e l .  She u sed  th e  Ss cu m u la tiv e  r e c o rd  f o ld e r s  

w hich c o n ta in e d  I n te l l ig e n c e  s c o re s  a s  w e ll  a s  ach ievem en t 

s c o re s  o b ta in e d  on each  s u b je c t  th ro u g h o u t h i s  sc h o o l h i s t o r y .  

A l l  boys su sp e c te d  o f  h av in g  below  av e rag e  I n te l l i g e n c e  w ere 

e l im in a te d .
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H e a lth . A l l  th e  s u b je c ts  u sed  In  t h i s  s tu d y  were f r e e  

o f  any p h y s ic a l  h an d icap  and ap p ea red  to  be In  good p h y s ic a l  

c o n d i t io n .  A ll  b u t th r e e  o f  th e  s u b je c ts  were e n r o l le d  In  p h y s­

i c a l  e d u c a tio n . T h is  a t t e s t e d  to  t h e i r  good p h y s ic a l  h e a l th .  

Q u e s tio n in g  o f  th e s e  th r e e  boys re v e a le d  t h a t  th e y  were exempt 

from  p h y s ic a l  e d u c a tio n  f o r  re a s o n s  o th e r  th a n  p h y s ic a l .  Men­

t a l  h e a l th  was a l s o  a  f a c t o r  c o n s id e re d  In  th e  s e l e c t i o n  o f  

s u b je c t s ,  and  some o f  them were ex c lu d ed  a f t e r  th e  f i r s t  t e s t ­

in g  r e s u l t e d  i n  an  e x c e s s iv e  t e s t  ra n g e .

The T e s t In s tru m e n t 

The In s tru m e n t u sed  In  t h i s  s tu d y  to  d e te rm in e  th e  I n ­

t e l l e c t u a l  l e v e l  o f  each  s u b je c t  was th e  1937 S ta n fo rd  r e v i s io n  

o f  th e  B lnet-S lm on  i n t e l l i g e n c e  s c a le .  T h is  t e s t  was chosen  

because  o f  i t s  h ig h  r e l i a b i l i t y  (3 4 , P p . 33-51) and I t s  g e n e ra l  

a c c e p ta n c e  a s  a  t o o l  f o r  m easuring  i n t e l l i g e n c e .  A nother p rim e 

f a c t o r  w hich  In f lu e n c e d  th e  d e c is io n  to  u se  t h i s  t e s t  was t h a t  

I t  p o s s e s s e d  two a lm o st e q u iv a le n t  s c a le s  w hich c o u ld  be u sed  

I n  a  t e s t  r e t e s t  s i t u a t i o n .  The r e l i a b i l i t y  betw een th e s e  two 

s c a le s  when com puted s e p a r a te ly  f o r  th e  tw en ty -o n e  ag e  g roups 

on w hich I t  was s ta n d a rd iz e d  was found to  ran g e  from  .85  to  .9 5  

w ith  a  m edian o f  .9 1  (3 4 , p .  4 7 ) .

The P ro ced u re

The e n ro llm e n t r e c o rd s  o f  a  J u n io r  High S choo l were u se d  

to  s e l e c t  a l l  th e  m ale p u p i l s  who were w i th in  tw e lv e  months o f  

t h e i r  t h i r t e e n t h  b i r th d a y .  T h is  l i s t  o f  names was th e n  g iv e n
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t o  th e  sc h o o l g u id an ce  c o u n s e lo r  and by c a r e f u l ly  e v a lu a t in g  

th e  sc h o o l r e c o r d s ,  she d e te rm in ed  w hich ones were o f  av e rag e  

o r  above av e rag e  i n t e l l i g e n c e .  A l i s t  was th u s  com piled  w hich 

named boys w ith  ad e q u a te  q u a l i f i c a t i o n s  f o r  th e  ex p e rim e n t.

T hese boys w ere d iv id e d  in to  two g ro u p s o f  ap p ro x im a te ly  tw en ty  

ea ch  t h a t  met w ith  th e  exam iner i n  a  v a c a n t c la ss ro o m . The 

s tu d y  was e x p la in e d  to  th e  boys and any q u e s t io n s  th e y  had were 

an sw ered . They w ere th e n  in fo rm ed  t h a t  t h e i r  p a r t i c i p a t i o n  i n  

t h e  ex p e rim en t would be on a  v o lu n ta ry  b a s i s .  Those who v o lu n ­

t e e r e d  w ere g iv e n  a  n o te  to  be s ig n e d  by t h e i r  p a r e n ts  g r a n t in g  

p e rm is s io n  f o r  each  c h i ld  to  p a r t i c i p a t e  i n  th e  s tu d y . Of 

tw e n ty - s ix  boys who r e tu r n e d  s ig n e d  p e rm is s io n  n o te s ,  f o u r  were 

e l im in a te d  f o r  h e a l th  r e a s o n s .

The tw en ty -tw o  Ss w hich rem ained  w ere t e s t e d  in d iv id ­

u a l l y  i n  a  c o m fo r ta b le , q u i e t ,  w e l l - v e n t i l a t e d ,  and w e l l - l i g h te d  

v a c a n t c la ssro o m . Each s u b je c t  was in fo rm ed  o f  th e  t e s t i n g  tim e  

w ith  a  n o te  d e l iv e r e d  by an  o f f i c e  g i r l .  The n o te  s t a t e d  t h a t  

he was to  come to  th e  e iq te r im e n ta l room im m edia te ly  fo llo w in g  

th e  d is m is s a l  o f  th e  c l a s s  w hich was th e n  i n  s e s s io n .-  Each sub ­

j e c t  was t e s t e d  d u r in g  h i s  p h y s ic a l  e d u c a tio n  p e r io d  o r ,  i n  th e  

c a se  o f  th e  few who d id  n o t ta k e  p h y s ic a l  e d u c a tio n , d u r in g  th e  

p e r io d  in  w hich th e y  w ere t o  m eet f o r  an  e l e c t i v e  s u b je c t .

.Upon e n te r in g  th e  e x p e r im e n ta l room , each  s u b je c t  was 

s e a te d  a t  th e  c o rn e r  o f  a  d e s k , to  th e  l e f t  and a t  a  r i g h t  a n g le  

t o  th e  ex am in er. W hile th e  s u b je c t  b re a th e d  common a i r ,  he was 

a d m in is te re d  form  L o f  th e  1937 r e v i s i o n  o f  th e  S ta n fo rd -B in e t .
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E ig h t o f  th e  s u b je c ts  b re a th e d  common a i r  from  a  m e ta l ta n k  

th ro u g h  a  p l a s t i c  mask w hich co v ered  t h e i r  nose  and m outh.

The a i r  was a d m in is te re d  a t  th e  r a t e  o f  6 l i t e r s  p e r  m in u te .

A f te r  each  s u b je c t  com pleted  th e  form  L t e s t ,  th e  ex ­

am iner e s ta b l i s h e d  th e  tim e f o r  a d m in is t r a t io n  o f  form  M. The 

tim e i n t e r v a l  betw een  th e  two t e s t s  v a r ie d  from  one to  s e v e r a l  

d a y s , th e  same a s  th e  tim e i n t e r v a l  u se d  in  th e  s ta n d a r d iz a ­

t i o n  o f  th e  two form s ^  and M,

At th e  p re v io u s ly  a p p o in te d  tim e  th e  s u b je c t  was met 

by th e  exam iner and t r a n s p o r te d  by au to m o b ile  to  a n o th e r  b u i ld ­

in g  w here th e  oxygen equipm ent was s to r e d .  The e x p e rim e n ta l 

room w hich c o n ta in e d  th e  oxygen equipm ent was a  s m a ll, c o m fo rt­

a b le ,  q u i e t ,  w e l l - v e n t i l a t e d ,  and w e l l - l i g h te d  room. T hus, th e  

c o n d i t io n s  u n d er w hich  th e  second t e s t  was g iv e n  c lo s e ly  p a r ­

a l l e l e d  th e  o r i g i n a l  s e t t i n g .  I n  t h i s  s i t u a t i o n ,  how ever, th e  

s u b je c t  b re a th e d  p u re  oxygen from  â  m e ta l ta n k .  The oxygen 

was a d m in is te re d  th ro u g h  a  p l a s t i c  mask w hich co v ered  h i s  mouth 

and n o se  a t  th e  r a t e  o f  6 l i t e r s  p e r  m in u te . Such an  oxygen 

flow  p ro d u ces  an  oxygen c o n c e n tr a t io n  o f  100#. I t  was u n d e r  

th e s e  c o n d i t io n s  t h a t  th e  s u b je c ts  w ere a d m in is te re d , in d iv id ­

u a l l y ,  form  |1 o f  th e  1937 r e v i s io n  o f  th e  S ta n fo rd -B in e t .

The O b ta ined  D ata  

The d a ta  o b ta in e d  on form  M f o r  each  s u b je c t  b r e a th in g  

p u re  oxygen from  a  m e ta l b o t t l e  a t  th e  r a t e  o f  6 l i t e r s  p e r  

m inu te  th ro u g h  a  p l a s t i c  mask w hich co v ered  h i s  nose  and mouth
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in c lu d e d  in t e l l i g e n c e  q u o t ie n t ,  l e v e l  a t  w hich a  b a s a l  age was 

e s t a b l i s h e d ,  number o f  m onths o f  m en ta l age ea rn ed  a t  each  le v ­

e l ,  t o t a l  number o f  months o f  m en ta l Eige e a rn e d , l e v e l  a t  w hich 

th e  t e s t  was te rm in a te d , and th e  number o f  l e v e l s  u t i l i z e d .

The d a ta  o b ta in e d  on form  f o r  14 s u b je c ts  b re a th in g  

common a i r  was i n t e l l i g e n c e  q u o t ie n t ,  l e v e l  a t  w hich a  b a s a l  

age was e s t a b l i s h e d ,  number o f  months o f  m en ta l age esamed a t  

each  l e v e l ,  t o t a l  number o f  months o f  m en ta l age e a rn e d , l e v e l  

a t  w hich th e  t e s t  was te rm in a te d , and th e  number o f  l e v e l s  u t i ­

l i z e d .

The d a ta  o b ta in e d  on form  £  f o r  8 s u b je c ts  b re a th in g  

common a i r  from  a  m e ta l b o t t l e  a t  6 l i t e r s  p e r  m inu te th ro u g h  

a  p l a s t i c  mask w hich co v ered  th e  nose and mouth was i n t e l l i ­

gence q u o t ie n t ,  l e v e l  a t  w hich a  b a s a l  age was e s t a b l i s h e d ,  

number o f  m onths o f  m en ta l age ea rn e d  a t  each  l e v e l ,  t o t a l  num­

b e r  o f  m onths o f  m en ta l age e a rn e d , l e v e l  a t  w hich th e  t e s t  was 

te rm in a te d , and  th e  number o f  l e v e l s  u t i l i z e d .



CHAPTER IV 

THE RESULTS 

In tro d u c t io n

A group o f  tw en ty -tw o  J u n io r  High School hoys was t e s t ­

ed  hy th e  1937 r e v i s io n  o f  th e  S ta n fo rd -B in e t i n t e l l i g e n c e  

s c a le .  The t e s t  had two e q u iv a le n t  s c a le s ,  form  L and form M. 

Form L was a d m in is te re d  to  each  s u b je c t  a s  he b re a th e d  common 

a i r ;  from  one to  s e v e r a l  days l a t e r ,  form  M was a d m in is te re d  to  

each  s u b je c t  a s  he b re a th e d  p u re  ozygen. I t  sh o u ld  be n o te d  

t h a t  e ig h t  o f  th e  s u b je c ts  b e in g  a d m in is te re d  form  L b re a th e d  

common a i r  th ro u g h  an  a p p a ra tu s  i d e n t i c a l  to  one l a t e r  u sed  to  

su p p ly  th e  p u re  oxygen w hich th e y  b re a th e d  d u rin g  th e  ad m in is­

t r a t i o n  o f  form  M, The pu rpose  o f  th e  in v e s t ig a t io n  was to  

d e te rm in e  th e  e f f e c t ,  i f  an y , w hich oxygen had on th e  I .Q . o r  

t e s t  ra n g e .

D if fe re n c e  i n  I .Q .

The I .Q , o f  each  s u b je c t  was c o n fu te d  f o r  b o th  form s 

o f  th e  t e s t  (see  t a b l e  o n e ) . The t  t e s t  f o r  r e l a t e d  N*s was 

u sed  to  c a lc u la te  th e  p r o b a b i l i t y  o f  th e  in d iv id u a l  d i f f e r e n c e  

i n  th e  I ,Q . *s betw een form  L and form  M, The fo rm u la  was a s  

fo llo w s  t
25
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V
NEpZ -  (g p )2

I n  t h i s  s tu d y , th e  sym bols o f  t h i s  fo rm u la  r e p r e s e n t  th e  f o l ­

low ing ! Z D , th e  sum o f  th e  in d iv id u a l  d i f f e r e n c e s ;  N, th e  t o ­

t a l  number o f  s u b je c ts  u se d ; and N -1, th e  d e g re e s  o f  freedom  

f o r  t h i s  p a r t i c u l a r  t e s t .  F o r th e  p r e s e n t  s tu d y  th e  c o n fid en ce  

l e v e l  was s e t  a t  th e  ,0 0 5  l e v e l .  The t  f o r  a l l  tw en ty -tw o  sub­

j e c t s  was e q u a l  to  ,2066  w hich , a c c o rd in g  to  T ab le A-5 o f  r e f ­

e re n c e  f i v e ,  i s  n o t s i g n i f i c a n t  a t  th e  ,005  l e v e l  o f  c o n fid e n c e . 

The same t  t e s t  when a p p l ie d  to  th e  d i f f e r e n c e s  betw een 

form  L and fo rm  M I ,Q . s c o re s  o f  th e  14 s u b je c ts  who w ere ad ­

m in is te r e d  form  M a s  th e y  b re a th e d  common a i r  w ith o u t th e  mask 

showed t  = ,3719» T h is  a l s o  was n o t s i g n i f i c a n t  a t  th e  ,005  

l e v e l  o f  co n fid e n c e  (5 ,  T ab le  A -5 ),

T h is  t  t e s t  was th e n  u sed  to  a n a ly ze  th e  d i f f e r e n c e  in  

form  L and form  M I ,Q ,  s c o re s  o f  th e  8 s u b je c ts  who w ere ad ­

m in is te r e d  form  L a s  th e y  b re a th e d  common a i r  th ro u g h  a  mask. 

The r e s u l t  showed t  t o  be e q u a l to  ,4099 w hich was n o t  s i g ­

n i f i c a n t  a t  th e  ,005  l e v e l  (5 , T ab le  A -5 ).

T h e re fo re , i t  was concluded  t h a t  th e  I n h a la t io n  o f  p u re  

ozygen does n o t  s i g n i f i c a n t l y  a f f e c t  th e  I .Q , o f  an  in d iv id u a l .  

T hus, n u l l  h y p o th e s is  number one was a c c e p te d . T h is  h y p o th e s is  

s t a t e d ,  "There a re  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  

i n  th e  I .Q , *s o b ta in e d  by form  L o f  th e  1937 r e v i s i o n  o f  th e
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TABLE 1 

IQ S co res

C h ro n o lo g ic a l I .Q . I .Q . D if fe re n c e
Age Form L Form M Form M

1 . 1 2 -1 .....................

2 , 12- 5 , , , , ............,. .1 1 5 ......... ............ I l l ............ .............. -  4

3 . 1 2 -4 .....................

4 ,  12- 0 , , , , , , . . . , ............136 ............. .............. + 5

5 . 1 2 -8 .....................

6 , 1 2-10 ................... . ,1 1 2 .............. ............118 ............. .............. + 6

7 . 1 2 -4 .....................

9 . 1 3 -9 .............. r . . ............86 ...............

1 0 , 1 3 -5 ..................... .............. + 8

11. 1 3 -7 .....................

12 , 1 2 -8 ..................... . . . . . . .  6

13, 1 3 - 5 , . . , , , . . , , . .1 0 1 .............. . . . . .  92 ............

14 . 1 3 -7 ..................... , .1 2 5 .............. ..........122 ............. . . . . , . -  3

*15 , 1 3 -8 ..................... . , 121 . ............ ..........114.............

* l 6 . 1 3 -9 .............. . , , . ,1 1 5 ............ . , . , . 1 2 1 ............

*17 , 1 3 - 1 0 . , . . , . , , . . . 1 2 8 . . . . . . . ........+ 7

*18. 1 3 - 0 , . . . . ..........

*19 , 1 3 -9 .........., . .1 2 8 .............. ..........1 2 4 ............

*20 , 1 2 -1 0 ................... . .1 1 2 .............. . . . . . 1 1 0 ............ . . . . . . .  2

*21. 1 3-10 ................... . .1 1 8 .............. ...... 123 ................. ........+ 5

*22 . 1 3-1 0 ...................

A l l  Form M*s g iv e n  w ith  p u re  ozygen th ro u g h  a  fa c e  mask. 

A l l  Form L*s g iv e n  w ith  common a i r .

* Form L 's  g iv e n  common a i r  th ro u g h  a  f a c e  m ask .
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S ta n fo rd -B in e t when th e  exam inee i s  b re a th in g  common a i r  and 

th o s e  o b ta in e d  b7 form  o f  th e  same t e s t  when th e  s u b je c t  i s  

b re a th in g  p u re  oxy g en ,"  ( I t  was n o te d  t h a t  th e  th r e e  t  s c o re s  

p r e v io u s ly  s t a t e d  were n o t s i g n i f i c a n t  a t  th e  ,005  l e v e l  o r  a t  

th e  ,0 5  l e v e l  (5 , T able A -5 ).

D if fe re n c e  i n  Range 

The number o f  age l e v e l s  w hich each  in d iv id u a l  u sed  on 

form  was compared w ith  th e  number o f  l e v e l s  w hich he u sed  on 

form  M, I t  ap p eared  t h a t  th e  s u b je c ts  u sed  a  l a r g e r  number o f  

l e v e l s  on form  M th a n  on form  L, In  o rd e r  to  d e te rm in e  i f  t h i s  

w ere t r u e ,  th e  d i f f e r e n c e  i n  number o f  l e v e l s  from  form  L to  

form  M was an a ly zed  by u s in g  th e  t  t e s t  f o r  r e l a t e d  N*s, I t  

was found  t h a t  t  was e q u a l to  4 , 7619 , th e re b y  p ro d u c in g  s i g n i f ­

ic a n c e  a t  th e  ,005  l e v e l  (5 , T ab le  A -5 ).

The same t  t e s t  was th e n  a p p l ie d  to  th e  amount w hich 

form  M t e s t  ran g e s  in c re a s e d  o v e r form  t e s t  ra n g e s  in  th e  

g roup  o f  l 4  s u b je c ts  who d id  n o t  b re a th e  common a i r  th ro u g h  a  

mask d u r in g  th e  tim e form  L was a d m in is te re d . I t  was d e t e r ­

m ined t h a t  t  was e q u a l t o  5.3719* and t h i s  was s i g n i f i c a n t  a t  

th e  ,005  l e v e l  (5 , T ab le  A -5 ).

The t  t e s t  f o r  r e l a t e d  N*s was th e n  a p p l ie d  to  th e  

amount w hich form  M t e s t  ra n g e s  in c re a s e d  o v e r form  L t e s t  

ra n g e s  i n  th e  group o f  8 s u b je c ts  who to o k  form  L w h ile  th e y  

b re a th e d  common a i r  th ro u g h  a  mask. The t  f o r  t h i s  group was 

found  to  be 2 ,1186  w hich was n o t s i g n i f i c a n t  a t  th e  ,005 l e v e l  

(5 , T ab le  A -5 ).
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TABLE 2

LENGTH OP TEST HANGE GIVEN IN NUMBER OF AGE LEVELS USED 

Form L   Form M ___    D l f f ^ e n o e

1 . 6 8 +2

2 . 6 8 +2

3 . 5 8 +3

4 .  5 8 +3

5 . 6 7 +1

6 . 3 7 +4

7 . 9 8 -1

8 . 4 5 +1

9 . 8 9 +1

10. 7 8 +1

11. 5 8 +3

12, 7 10 +3

13. 7 9 +2

14. 4 5 +1

15. 5 7 +2

16 . 4 5 +1

17. 5 4 -1

18. 5 5 0

19. 4 5 +1

20 . 3 7 +4

21 . 5 5 0

22 . 5 8 +3
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The conclusion draim from this was that the significant 
increase in test range found for the group of subjects who 
wore the mask only while breathing ozygen was caused by the 
mask and not the inhalation of ozygen. If it had been caused 
by the ozygen, the group wearing the mask for both the common 
air and ozygen would have showed a significant difference. 
Therefore, null hypothesis two was accepted. This hypothesis, 
stated, "There are no statistically significant differences in 
the number of levels completed in form L of the 1937 revision 
of the Stanford-Binet when the examinee is breathing common air 
and those obtained by form M of the same test when the subject 
is breathing pure ozygen."

Difference in Terminal Levels
A test range can be lengthened in two ways, lowering 

the basal age or raising the zero age (level at which the test 
was terminated). The first of these to be investigated was 
the terminal level.

The d i f f e r e n c e  i n  months o f  m en ta l age betw een te rm in a l  

l e v e l s  o r ,  i f  te rm in a l  l e v e l s  were th e  same, th e  d i f f e r e n c e  in  

m onths o f  m e n ta l age e a rn e d  on th e  f i n a l  l e v e l  from  form  L to  

form  M was a n a ly ze d  by u se  o f  th e  t  t e s t  f o r  r e l a t e d  N*s. I t  

was found t h a t  t  was e q u a l to  3 .S590. T h is  was n o t s i g n i f i ­

c a n t  a t  th e  .005  l e v e l  ( 5 ,  T able A -5 ) .

The t  was th e n  coiq)uted f o r  th e  14 s u b je c ts  who d id  

n o t  u se  a  mask on form  L , T h is  t  was found to  be 1 .3739  w hich
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TABLE 3

LEVEL TERMINAL AGE WAS ESTABLISHED

T M Form M differenceForm L Form M in months of mental ege
1. SAII SAXX 0

2. SAX SAXX + 8

3 . SA III SAXXX 0

4 . SA III ■ SAXIX 0

5 . AA SAXX +14

6. SAX SAXXX +15

7 . SAXIX SAXX -  5

8 . SAXIX SAXXX +18

9. SAX SAX 0

10. SAXXI SAXIX 0

11. SAXXX SAXXX -12

12. AA SAXX + 4

13. SAXX SAXX 0

14. SAXXX SAXXX 0

15. SAXIX SAXIX -  6

16 . SAII SAXXX + l6

17. SAXIX SAXXI + 6

18. SAXXX SAXIX -  6

19. SAXXX SAXIX 0

20. SAX SAXX + 4

21. SAXXX SAXXX 0

22. SAXXX SAXIX 0
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TABLE 3

LEVEL TERMINAL AGE WAS ESTABLISHED

Form L Form M Form H d i f f e r e n c e  
i n  months o f  m en ta l axe

1. SAII SAII 0

2 . SAI SAII + 8

3 . SA III S A III 0

4 . S A III S A III 0

5 . AA SAII +14

6. SAI SA III +15

7 . S A III SAII -  5

8 . S A III S A III +18

9. SAI SAI 0

10. SA III SA III 0

11. SA III S A III -12

12. AA SAII + 4

13. SAII SAII 0

14. SA III SA III 0

15. S A III S A III -  6

16 . SAII S A III + l6

17. S A III S A III + 6

18. S A III S A III -  6

19. S A III S A III 0

20 . SAI SAII + 4

21. S A III S A III 0

22 . S A III SA III 0
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was n o t s ig n i f i c a n t  a t  th e  ,005 l e v e l  (5 , T ab le  A -5 ). The t  

f o r  th e  group o f  8 s u b je c ts  who u sed  a  mask on form  L was found 

to  be .6948 w hich was n o t s ig n i f i c a n t  a t  th e  ,005  l e v e l  ( 5 ,

T ab le  A -5 ). I t  was n o ted  t h a t  n o t one o f  th e s e  th r e e  t  s c o re s  

was s ig n i f i c a n t  a t  even th e  ,05  l e v e l .  T hus, th e  t h i r d  hypo­

t h e s i s  was a c c e p te d . T h is  h y p o th e s is  s t a t e d ,  "There a r e  no 

s t a t i s t i c a l l y  s ig n i f i c a n t  d i f f e r e n c e s  betw een th e  l e v e l  a t  w hich 

th e  t e s t  was te rm in a te d  on form  £  o f  th e  1937 r e v i s i o n  o f  th e  

S ta n fo rd -B in e t when th e  examinee i s  b re a th in g  common a i r  th a n  

o b ta in e d  by form  Ü o f  th e  same t e s t  when th e  s u b je c t  i s  b r e a th ­

in g  p u re  oxygen ,"

Base Age D if fe re n c e  

The second way i n  w hich a  t e s t  ran g e  may become l a r g e r  

i s  by lo w erin g  th e  b a s a l  ag e . The in v e s t ig a t io n  o f  t h i s  was 

accom plished  com puting th e  d i f f e r e n c e  i n  m onths o f  m en ta l 

age from  th e  b ase  age o f  form  L to  th e  b ase  age o f  form  M f o r  

each  s u b je c t  and a p p ly in g  th e  t  t e s t  f o r  r e l a t e d  N*s to  th e  

d i f f e r e n c e .  The t  f o r  a l l  tw en ty -tw o  s u b je c ts  was found to  be 

3 , 8835 , which was s ig n i f i c a n t  a t  th e  ,005  l e v e l .  T h is  was 

ev id en ce  t h a t  th e  b a s a l  age f o r  th e  e n t i r e  g roup  showed a  s i g ­

n i f i c a n t  lo w erin g  on form  M,

N ext, th e  same t  t e s t  was conducted  on th e  d i f f e r e n c e  

i n  m onths o f  m en ta l age betw een b ase  l e v e l s  on form  L and 

form  M in  th e  group o f  f o u r te e n  s u b je c ts  ta k in g  form  L who d id  

n o t  u se  a  mask w h ile  b re a th in g  common a i r .  I t  was found  t h a t ,  

th e  t  f o r  t h i s  group was 4 ,3784  w hich was a l s o  s i g n i f i c a n t  a t
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TABLE 4

LEVEL BASAL AGE WAS ESTABLISHED

T « Form M d if f e re n c e
Form L Form M i n  months o f  m e n ta l age

1 . X II X -  4

2 . XI X -  6

3 . XIV XI -  8

4 . XIV XI -  6

5 . X XI + 4

6 . XIV XII -  4

7 . X X 0

8 . AA AA 0

9 . IX V III -  2

10 , X II XI -  4

11 . XIV XI -  8

12 . IX V III -  6

13. XI IX -  6

14. AA XIV -  6

15. XIV X II -  6

16 . XIV XIV 0

17 < XIV AA + 6

18 . XIV XIV 0

19. AA XIV — 2

20 . XIV XI -10

21 . XIV XIV 0

22 . XIV X -12
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th e  .005  l e v e l .  T h is  a l s o  was ev id en ce  o f  a  s i g n i f i c a n t  d rop 

i n  b ase  age on form  Jl.

U sing th e  same t  t e s t ,  i t  was found  t h a t  i n  th e  group 

o f  8 s u b je c ts  who u se d  a  mask to  b re a th e  common a i r  on form  L 
th e r e  was no s i g n i f i c a n t  d rop  in  b ase  age on form  M. The t  

f o r  t h i s  group was 1 ,4252  w hich was n o t s i g n i f i c a n t  a t  th e  ,005  

l e v e l .  N e ith e r  was i t  s i g n i f i c a n t  a t  th e  ,0 5  l e v e l  (5 , T ab le  

A -5 ).

The fourth hypothesis stated, "There are no statistically 
significant differences in the basal ages obtained by form L 
of the 1937 revision of the Stanford-Binet when the examinee 
is breathing common air than obtained by form H of the same 
test when the subject is breathing pure oxygen, " It was ac­
cepted in spite of the fact that the group which contained 
fourteen subjects who did not wear a mask on form L showed a 
significant drop in base age because the group containing 8 
subjects who wore a mask on form L showed no significant dif­
ference, It was obvious that the difference experienced by 
the first group was due to the mask instead of oxygen inhala­
tion,

A t  t e s t  f o r  u n eq u a l N*s was th e n  u sed  to  an a ly ze  th e  

d i f f e r e n c e  betw een th e  means o f  th e  two g roups on each  a r e a  

( I .Q . d i f f e r e n c e ,  ran g e  d i f f e r e n c e ,  b a se  d i f f e r e n c e ,  te rm in a l  

l e v e l  d i f f e r e n c e ) .  The fo rm u la  was a s  fo llo w s  1 (3 4 , P , 15&)
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The s u b s c r ip s  1 and 2 In  t h i s  fo rm ula  r e f e r  to  th e  

above m entioned  two g ro u p s ; (1) th e  group c o n ta in in g  l4  su b ­

j e c t s  who d id  n o t b r e a th  common a i r  th ro u g h  a  mask on form  L 

an d , (2) th e  group o f  8 s u b je c ts  who d id  b r e a th  common a i r  

th ro u g h  a  mask on form  O ther sym bols In  t h i s  fo rm u la  a r e  

a s  fo llo w s  : XD, th e  mean o f  th e  In d iv id u a l  d i f f e r e n c e s ;  Sd,

th e  s ta n d a rd  d e v ia t io n  o f  th e  g ro u p ; and N, th e  number I n  th e  

g ro u p . When t h i s  t  t e s t  was a p p l ie d  to  th e  means o f  th e  I .Q ." s  

o f  th e  two g ro u p s . I t  was found t h a t  t  was e q u a l to  1 . 396 .

T h is  was n o t s i g n i f i c a n t  a t  th e  .005  l e v e l .  The same t  t e s t  

was a p p l ie d  to  th e  means o f  th e  d i f f e r e n c e s  In  ran g e  o f  th e  

two g ro u p s and was found  to  be 6 .9 2 4 . T h is  I s  s i g n i f i c a n t  a t  

th e  .005  l e v e l .  T h is  t  t e s t  was conducted  on th e  means o f  

d i f f e r e n c e s  In  b ase  age o f  th e  two g ro u p s and found to  be 

1 . 2339* T h is  I s  n o t  s i g n i f i c a n t  a t  th e  .005  l e v e l .  The t  

t e s t  f o r  u n eq u a l N*s when conducted  on th e  means o f  th e  d i f ­

f e r e n c e s  o f  te rm in a l  l e v e l s  showed t  t o  be e q u a l to  1 .0 2 9 4 .

T h is  I s  n o t  s i g n i f i c a n t  a t  th e  .005 l e v e l .  The th r e e  t * s  w hich 

were n o t  s i g n i f i c a n t  a t  th e  .005  l e v e l  were n o t s i g n i f i c a n t  a t  

th e  .0 5  l e v e l  e i t h e r .  For a  g r a p h ic a l  p r e s e n ta t i o n  o f  th e s e  

t  s c o re s  a s  w e ll  a s  means and s ta n d a rd  d e v ia t io n s ,  see  T ab le  5 .
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TABLE 5

MEANS, STANDARD DEVIATIONS, AND
t  SCOBES FOR MEANS

I .Q . RANGE BASE ZERO

T14-8 = 1 .3 9 6 6 .924 1 .2339 1 ,0294

M14 = -1 .0 1.928 - 4 .0 3 .0
SD = 1 2 .6 4 1 .276 3 .4 1 9 8 .171

M8 = + 0 .75 1 .2 5 - 3 .0 1 .7 5 ,
SD = 5 .1 7 1 .669 3.3017 7 .126

M22 = - 0 .3636 1.6363 - 3.6363 2 .5454

T14-8 : 
o f  th e

I s  th e  t  s c o re  f o r  u n eq u a l N 's  conduc ted  on 
two g ro u p s .

th e  means

Ml4 i s  th e  mean o f  th e  g roup  c o n ta in in g  th e  14 s u b je c t s  who 
d id  n o t u se  a  mask on form

H8 i s  th e  mean o f  th e  group c o n ta in in g  8 s u b je c ts  who u sed  a  
mask on form

H22 i s  th e  mean o f  a l l  th e  s u b je c ts  c o n s id e re d  a s  one g ro u p .



CHAPTER V

DISCUSSION AND SUMMARY 

The c o n c lu s io n  t h a t  oxygen h as  no s i g n i f i c a n t  e f f e c t  on

I .Q .  o r  t e s t  ran g e  m ust be a c c e p te d  u n d er th e  c o n d i t io n s  w hich 

e x i s te d  d u r in g  t h i s  s tu d y . To change one o r  more o f  th e  co n d i­

t i o n s  m ight change th e  c o n c lu s io n , E , £ , , t h i s  s tu d y  was con­

d u c te d  a t  a a l t i t u d e  o f  111? f e e t  above s e a  l e v e l .  I t  i s  a  

known f a c t  t h a t  oxygen p ro d u ces  d i f f e r e n t  p h y s io lo g ic a l  fu n c ­

t io n in g  a t  d i f f e r e n t  p r e s s u r e s .  The r e s u l t s  w hich t h i s  s tu d y  

m igh t p roduce i f  cond u c ted  u n d e r  an  in c re a s e d  o r  d e c re a se d  

a tm o sp h e ric  p re s s u re  a r e  unknown. C o n s id e ra tio n  m ust a l s o  be 

g iv e n  to  th e  f a c t  t h a t  o n ly  J u n io r  High S ch o o l, m ale s u b je c ts  

who were h e a lth y  (a s  d e f in e d  e a r l i e r )  w ere u se d . I t  i s  known 

t h a t  u n d er c e r t a i n  abnorm al c o n d i t io n s  ( £ , £ , ,  d i a b e t i c  a c id o s is )  

oxygen consum ption o f  th e  b r a in  v a r i e s  (3# p ,  2 5 1 ). I t  i s  n o t  

known, how ever, to  w hat d eg ree  th e  r e s u l t s  o f  t h i s  s tu d y  m igh t 

be e f f e c te d  i f  s u b je c ts  w ith  v a ry in g  r a t e s  o f  b r a in  oxygen 

consum ption  were u se d .

A lthough p h y s ic a l  f u n c t io n in g  i s  enhanced in  some ways
%

by b re a th in g  p u re  oxygen, th e  r e s u l t s  o f  t h i s  s tu d y  in d ic a te d  

one would be i n  e r r o r  to  assume t h a t  t h i s  enhancem ent c a r r i e s  

o v e r  in to  i n t e l l e c t u a l  f u n c t io n in g  C ^ .e , , th e  I . Q , ) ,  N ev e rth e ­

l e s s ,  i t  i s  o f  some c o n s o la t io n  to  know t h a t  b re a th in g  p u re

37
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oxygen f o r  a  s h o r t  tim e (one to  two h o u rs )  h as  no s u p p re s s ­

in g  e f f e c t  on th e  I .Q . T h is  i s  v a lu a b le  in fo rm a tio n  in  t h i s  

space  age when men o c c a s io n a l ly  a r e  r e q u ir e d  to  l i v e  and 

fu n c t io n  in  a  man-made en v ironm en t. The r e s u l t s  o f  t h i s  

s tu d y  a r e  a l s o  o f  v a lu e  to  p s y c h o lo g is ts  i n  t h a t  a  p re v io u s ly  

d a rk  c o rn e r  o f  th e  n b t-w e ll-u n d e rs to o d  phenomenon o f  i n t e l l i ­

gence i s  i l lu m in a te d .  Each b i t  o f  d a ta  d is c o v e re d  w hich i n ­

c r e a s e s  th e  u n d e rs ta n d in g  o f  th e  n a tu re  o f  i n t e l l i g e n c e  b r in g s  

mankind c l o s e r  to  c o n t r o l l in g  th e  developm ent o f  t h i s  phenom­

enon.

Summary

T h is  s tu d y  was conducted  on 22 h e a l th y  J u n io r  High 

School m ales o f  av e rag e  o r  above av e rag e  i n t e l l i g e n c e  i n  an 

e f f o r t  to  d e te rm in e  w hether o r  n o t in h a l in g  p u re  oxygen had 

any a / f e e t  on th e  I .Q . The e ^ e r im e n t  was conducted  by 

d iv id in g  th e  22 s u b je c ts  in to  two g ro u p s . One group o f  l4  

s u b je c ts  was a d m in is te re d  form  L o f  th e  1937 r e v i s io n  o f  th e  

S ta n fo rd -B in e t s c a le  o f  T ^ tm iii^ e n c e  w ^ ile  b re a th in g  common 

a i r .  L a te r ,  th e y  were a d m in is te re d  form  (an  e q u iv a le n t  

form ) o f  th e  same t e s t  w h ile  th e y  b re a th e d  p u re  oxygen th ro u g h  

a  mask. A nother group o f  8 s u b je c ts  was a d m in is te re d  form  L 

o f  th e  t e s t  w h ile  th e y  b re a th e d  common a i r  th ro u g h  a  m ask. 

L a te r ,  th e y  were a d m in is te re d  form  M w h ile  th e y  b re a th e d  p u re  

oxygen th ro u g h  a  mask.
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It was found that breathing pure oxygen had no effect 

on I.Q. or test range. However, wearing a mask had the effect 
of lengthening the test range by lowering the basal age.
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