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CHAPTER I  

INTRODUCTION

I t  i s  n o t  u n u s u a l f o r  a  t e a c h e r  t o  a s k  h i s  s tu d e n ts  

t o  a p p r a i s e  h i s  c o u r s e ,  b u t th e  r e s u l t s  a r e  seldom  p u b lis h e d . 

I n f r e q u e n t ly  i s  th e  e v a lu a t io n  made a f t e r  th e  s tu d e n t s  have  

g a in e d  f u r t h e r  i n s i g h t  i n t o  th e  v a lu e s  o f  th e  c o u rs e  by su b 

se q u e n t e x p e r ie n c e .

I .  THE PROBLEM

S ta te m e n t o f  th e  p ro b lem . The p u rp o se  o f  t h i s  s tu d y  

was t o  o b ta in  in f o r m a t io n  w hich would be u s e f u l  i n  im p ro v in g  

th e  p h y s ic s  c o u rse  o f  G re a t F a l l s  H igh S ch o o l th ro u g h  an 

e v a lu a t io n  o f  th e  c o u rs e  b ased  l a r g e l y  on t h e  o p in io n s  o f  

th e  p h y s ic s  s tu d e n ts  who w ere g ra d u a te d  i n  t h e  c l a s s e s  o f  

1948- 1 9 5 0 , i n c l u s i v e .  The s tu d y  was u n d e r ta k e n  w ith  th e  

a ssu m p tio n  t h a t  s tu d e n t  o p in io n  and r e a c t i o n s  a r e  v a l i d  t o  

u se  a s  c r i t e r i a  i n  ju d g in g  th e  v a lu e s  o f  c o u r s e s  and th e  

s u i t a b i l i t y  o f  te a c h in g  p ro c e d u re s .  W eaknesses i n  t h i s  

a s su m p tio n  w i l l  be p o in te d  o u t a s  e v id e n c e  a p p e a rs  f o r  su b 

s t a n t i a t i o n  o f  such  c r i t i c i s m .

Im p o rtan ce  o f  t h e  s tu d y . T h is  s tu d y  r e c o g n iz e s  t h a t  

th e  p h y s ic s  c o u rse  e x i s t s  i n  th e  h ig h  s c h o o l c u r r ic u lu m  

b ec a u se  i t  s e rv e s  th e  n e e d s  o f  th e  s t u d e n t s .  The e x te n t  t o
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w hich th e  c o u rse  m e e ts  th e  n e e d s  o f  th o s e  s tu d e n ts  i s  t h e  

o n ly  j u s t i f i a b l e  m easu re  o f  w h e th e r  i t  sh o u ld  be r e t a i n e d  o r  

r e v i s e d .  R e c o g n it io n  i s  a l s o  made o f  th e  f a c t  t h a t  th e  

c o u rse  i s  a lw ays open t o  im provem ent and ch a n g e , e s p e c i a l l y  

i n  a  s o c i e ty  w hich  m ust be c o n s id e re d  dynam ic i n  n a t u r e .

No s u b je c t  o f  s c ie n c e  s tu d y  i s  r e g a rd e d  a s  " f in i s h e d "  
i n  i t s  o r g a n iz a t io n ,  each  b e in g  a  more o r  l e s s  a c c e p t 
a b le  p r e s e n t  s ta g e  i n  t h a t  s u b j e c t 's  e d u c a t io n a l  u s e s .  
Ways f o r  im provem ent have been  fo u n d . T h e ir  u se  m ust 
c o n t in u e .1

I n  a d d i t io n  to  p ro v id in g  c r i t e r i a  f o r  e v a lu a t in g  th e  

e x te n t  t o  w hich  th e  c o u rs e  m ee ts  t h e  n e e d s  o f  th e  s tu d e n t s ,  

th e  s tu d y  sh o u ld  p ro v id e  s tu d e n t  s u g g e s t io n s  f o r  im provem ent 

o f  th e  c o u rse  th ro u g h  change o f  em p h asis  on m a t e r i a l s ,  t e c h 

n iq u e s ,  and s u b je c t  m a t t e r .

The e x i s te n c e  o f  a  w orld  s i t u a t i o n  w hich r e q u i r e s  a  

change i n  t h e  "n o rm al"  p a t t e r n  o f  l i f e  s u g g e s ts  t h a t  t h e  

n ee d s  o f  s tu d e n ts  to d a y  may be s e r io u s ly  a f f e c t e d  by t h i s  

s i t u a t i o n .  Through t h i s  s tu d y , i t  was h o p ed , t h a t  some i n 

s ig h t  w ould be g a in e d  i n t o  th e  " in f lu e n c e  o f  m i l i t a r y  

dem ands" on s tu d e n t  n e e d s  from  t h e  c o u r s e .

F u tu re  p la n s  f o r  t e a c h in g  i n  t h i s  f i e l d  c o u ld  e n t a i l  

c o n t in u a t io n  o f  th e  p r e s e n t  c o u r s e ,  r e v i s i o n  o f  th e  p r e s e n t

^ H enry , N e lso n  B . , " S c ie n c e  E d u c a tio n  i n  A m erican 
S c h o o ls ,"  F o r ty - S ix th  Y earbook o f  th e  N a t io n a l  S o c ie ty  f o r  
th e  S tu d y  o f  E d u c a t io n . P a r t  I ,  p .  295 .
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c o u r s e ,  th e  a d d i t i o n  o f  a  g e n e ra l  c o u r s e ,  o r  t h e  c o m b in a tio n  

o f  t h e  l a t t e r  tw o . The s tu d y  had i t s  f i n a l  v a lu e  i n  con

t r i b u t i n g  in f o rm a t io n  w hich c o u ld  be o f  h e lp  i n  d e te rm in in g  

w hich o f  th e  above p la n s  would be m ost d e s i r a b l e .

L im i ta t io n s  o f  th e  s tu d v . The e v a lu a t io n  o f  th e  

c o u rse  was b ased  upon s tu d e n t  o p in io n  vdiich In v o lv e s  c e r 

t a i n  in h e r e n t  f a u l t s .  Some o p in io n s  may have been  a f f e c t e d  

by p r e ju d ic e s  s e p a r a te  from  th e  p o i n t s  u n d e r  c o n s id e r a t i o n .  

Some s tu d e n ts  may have h e s i t a t e d  to  r e g i s t e r  t h e i r  r e a l  

o p in io n .  The f o l lo w in g  s ta te m e n t i n d i c a t e s  th e  v a lu e  o f  

s tu d e n t  o p in io n  i n  e v a lu a t in g  an  i n s t r u c t i o n a l  p rog ram :

The s tu d e n t ,  a s  t h e  r e c i p i e n t  o f  i n s t r u c t i o n ,  s ta n d s  
i n  a  p e c u l i a r l y  s t r a t e g i c  p o s i t i o n  to  make f u n c t i o n a l  
and p e r t i n e n t  a p p r a i s a l s  o f  g e n e ra l  and s p e c i f i c  a s p e c t s  
o f  th e  i n s t r u c t i o n a l  program  t o  w hich he i s  su b je c te d ." ^

The i n v e s t i g a t i o n  o f t h e  n e e d s  f o r  r e v i s i o n  i n  th e  

p h y s ic s  program  t o  m eet th e  n ee d s  o f  th o s e  who d id  n o t  

e n r o l l  i n  t h e  c o u rs e  was beyond th e  scope o f  t h i s  s tu d y .  A 

s e p a r a te  s tu d y  may be d e s i r a b l e  f o r  ex am in in g  th e  p h y s ic a l  

s c ie n c e  n e e d s  o f  th e  s tu d e n t s  vdio d id  n o t  e n r o l l  i n  p h y s ic s .

F u r th e rm o re , no a t te m p t was made t o  a r r i v e  a t  t h e  

e x a c t  n e e d s  o f  th e  i n d i v i d u a l s .  The o p in io n s  e x p re s s e d  by

2 G reen e , J .  E . and F in d le y ,  W. G ., " E v a lu a t iv e  P ro 
c e d u re s  f o r  th e  Im provem ent o f  I n s t r u c t i o n , "  E d u c a t io n a l  
R e c o rd . 3 0 :3 3 -4 4 , J a n u a ry , 1949 .
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th e  s tu d e n t s  w ere u s e d , i n s t e a d ,  t o  e v a lu a te  th e  e x te n t  t o  

w hich th e  n ee d s  w ere m e t.

O th e r  l i m i t a t i o n s  o f  th e  s tu d y  in c lu d e :

1 .  L im i ta t io n  on sa m p lin g . The s tu d y  in c lu d e s  o n ly  

th o s e  s tu d e n t s ,  who co m p le ted  th e  c o u rse  and g ra d u a te d  i n  

th e  c l a s s e s  o f  194Ô-195Û, i n c l u s i v e ,  w ith  a v a i l a b l e  ad 

d r e s s e s .  Some o f  t h e  s tu d e n t s  c o u ld  n o t be c o n ta c te d  be

ca u se  o f  i n c o r r e c t  o r  u n a v a i la b le  a d d r e s s e s .

2 .  L im i ta t i o n s  on s c e n e . G e n e r a l i z a t io n s  from  t h i s  

s tu d y  may n o t be a p p l i c a b le  to  any o th e r  sc h o o l due to  th e  

d i f f e r e n c e s  i n  s tu d e n t  n e e d s  betw een  th e  s c h o o ls .  The scope  

o f  t h i s  s tu d y  was p u rp o s e ly  l im i t e d  t o  a  p a r t i c u l a r  g ro u p  

from  G re a t F a l l s  H igh S c h o o l.

3 .  T h is  s tu d y  r e p r e s e n t s  an  e v a lu a t io n  o f  a  c u r r i c 

u l a r  o f f e r i n g  i n  th e  l i g h t  o f  th e  s t u d e n t 's  e s t im a te s  o f  

n e e d s  a t  a  p a r t i c u l a r  tim e  and t h e r e f o r e  sh o u ld  n o t be i n 

t e r p r e t e d  a s  a  f i n a l  s o l u t i o n .  R e c o g n it io n  o f  t h e  ch an g in g  

n e e d s  o f  s tu d e n t s  sh o u ld  s e rv e  t o  rem ind  t e a c h e r s  o f  th e  

need  f o r  c o n t in u a l  o r  r e p e a te d  e v a lu a t io n  o f  th e  s c h o o l 

c u r r ic u lu m ,

I I .  DEFINITIONS OF TERMS USED

M a t e r i a l s . T hroughou t th e  r e p o r t  o f  t h i s  s tu d y ,  th e  

word " m a te r i a l s "  s h a l l  be i n t e r p r e t e d  a s  in c lu d in g  th e
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p h y s ic a l  d e v ic e s  em ployed i n  th e  v a r io u s  te c h n iq u e s  u se d  in  

th e  c o u rs e  f o r  i n s t r u c t i o n a l  p u rp o s e s ,  such  a s  w orkbooks, 

r e f e r e n c e  b o o k s, f i lm s ,  c h a r t s ,  e t c .

P h v s ic s  c o u r s e . S in c e  t h i s  i n v e s t i g a t i o n  was con

d u c te d  i n  o n ly  one s c h o o l ,  th e  te rm  " p h y s ic s  c o u rs e "  s h a l l  

have r e f e r e n c e  t o  t h e  c o u rs e  a s  ta u g h t  i n  G re a t F a l l s  H igh 

S ch o o l d u r in g  t h e  y e a r s  co v e red  by t h e  s tu d y .  E x c e p tio n s  t o  

t h i s  u sa g e  s h a l l  be i n d i c a t e d  by r e f e r e n c e .  A g e n e r a l  

d e s c r i p t i o n  o f  th e  c o u rs e  fo l lo w s  th e  re v ie w  o f  r e l a t e d  

s t u d i e s .

R e sp o n d e n ts . To s im p l i f y  d i s c u s s io n ,  th e  word 

" re s p o n d e n ts "  s h a l l  be u sed  i n  r e f e r r i n g  t o  th e  g r a d u a te s  o f  

G re a t F a l l s  H igh S ch o o l who co m p le ted  th e  c o u rs e  i n  h ig h  

sc h o o l p h y s ic s  and re sp o n d e d  to  t h e  q u e s t io n n a i r e s .

S tu d e n ts  and g r a d u a te s . The w ords " g r a d u a te s "  and 

" s tu d e n ts "  s h a l l  be u se d  in te r c h a n g a b ly  th ro u g h o u t much o f  

t h i s  r e p o r t  i n  r e f e r r i n g  to  t h e  p h y s ic s  s tu d e n ts  i n  d i f f e r 

e n t  s i t u a t i o n s .

T e c h n iq u e s . The te rm  " te c h n iq u e s "  s h a l l  r e f e r  t o  th e  

p ro c e d u re s  o r  m ethods em ployed f o r  i n s t r u c t i o n a l  p u rp o s e s .

U n i t s . The " u n i t s "  o f  t h e  c o u r s e ,  a s  u se d  i n  t h i s  

r e p o r t ,  s h a l l  have r e f e r e n c e  t o  th o s e  t o p i c s  commonly fo u n d
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in  h ig h  s c h o o l p h y s ic s  books u n d e r  t h e  h e a d in g  o f ; : 

m e ch an ic s , h e a t ,  m agnetism  and e l e c t r i c i t y ,  sound , and 

l i g h t .

I I I .  PROCEDURE AND SOURCES OF DATA

M ost o f  th e  i n f o r a a t i o n  u se d  i n  th e  s tu d y  was ob

ta in e d  th ro u g h  th e  u se  o f  th e  q u e s t io n n a i r e .  C o p ie s  w ere 

p re p a re d  and m a ile d  to  s tu d e n t s  who co m p le ted  t h e  p h y s ic s  

co u rse  and g ra d u a te d  in  t h e  c l a s s e s  o f  194& -1950, i n c l u s i v e .  

Some o f  th e  s tu d e n t s  c o u ld  n o t  be c o n ta c te d  b ec a u se  o f  i n 

c o r r e c t  o r  u n a v a i la b le  a d d r e s s e s .

I n  th e  q u e s t io n n a i r e ,  s tu d e n t  r e a c t i o n s  t o  th e  su b 

j e c t  m a t te r  o f  th e  c o u rs e  and th e  v a r io u s  i n s t r u c t i o n a l  

p ro c e d u re s  w ere so u g h t a lo n g  w ith  c e r t a i n  f a c t u a l  d a t a .  The 

s tu d y  a l s o  c o v e rs  s tu d e n t  o p in io n  a s  t o  th e  v a lu e s  o f  th e  

c o u rse  t o  th e  s t u d e n t s .  S u g g e s t io n s  w ere s o l i c i t e d  f o r  

im p ro v in g  th e  c o u r s e .  A copy o f  t h e  q u e s t io n n a i r e  may be 

fo u n d  in  th e  a p p e n d ix  o f  t h i s  r e p o r t .

The r e s u l t s  o f  th e  q u e s t io n n a i r e s  w ere t a b u l a t e d  and 

sum m arized . A d d i t io n a l  in f o rm a t io n  r e l a t i n g  to  th e  s tu d e n ts  

was o b ta in e d  from  th e  perm an en t s c h o o l r e c o r d s  o f  G re a t 

F a l l s  H igh S c h o o l.
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IV . ORGANIZATION OF REMAINDER OF THE REPORT

F o llo w in g  a  re v ie w  o f  p r e v io u s  r e l a t e d  s tu d i e s  and a 

g e n e ra l  f a m i l i a r i z a t i o n  w ith  th e  p h y s ic s  c o u rs e  o f  G re a t 

F a l l s  H igh S c h o o l, a  d i s c u s s io n  o f  th e  r e s u l t s  was i n  o r d e r .  

To s im p l i f y  th e  d i s c u s s io n ,  th e  i te m s  have been  d iv id e d  i n t o  

s e v e r a l  c a t e g o r i e s .  Each w i l l  be c o n s id e re d  i n  t u r n .

1 .  E x te n t  o f  c o v e ra g e

2 . S t a t u s  o f  t h e  r e s p o n d e n ts

3* R e sp o n d e n ts ' a p p l i c a t i o n s  o f  p h y s ic s

4 .  R e sp o n d e n ts ' ra n k in g  o f  t h e  u n i t s  o f  th e  c o u rs e

5 . R e sp o n d e n ts ' r a t i n g  o f  th e  em p h asis  p la c e d  on 
v a r io u s  te c h n iq u e s

6 .  R e sp o n d e n ts ' s u g g e s t io n s

7 .  I n f lu e n c e  o f  m i l i t a r y  dem ands

S . A n a ly s is  o f  f in d in g s

9 . Summary and c o n c lu s io n s

1 0 . R ecom m endations
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CHAPTER I I  

REVIEW OF PREVIOUS RELATED STUDIES

An e x te n s iv e  s e a rc h  o f  a v a i l a b l e  l i t e r a t u r e  was 

c a r r i e d  on by th e  i n v e s t i g a t o r  f o r  th e  p u rp o se  o f  f in d in g  

s im i l a r  s t u d i e s .  A g r e a t  number o f  a r t i c l e s  h av e  b een  w r i t 

t e n  upon th e  s u b je c t  o f  s c ie n c e  c u r r ic u lu m , b u t r e l a t i v e l y  

few w ere found  w hich d i r e c t l y  p e r t a in e d  t o  t h i s  s tu d y .  

S e v e ra l  fo llo w -u p  s t u d i e s  w ere fo u n d  w hich d e a l t ,  a t  l e a s t  

i n  p a r t ,  w ith  th e  s c ie n c e  c u r r ic u lu m . One a r t i c l e  t r e a t e d  

s tu d e n t  o p in io n s  o f  c o l le g e  g e n e r a l  e d u c a t io n  s c ie n c e  

c o u r s e s .3

However, th e  o n ly  s tu d y  a v a i l a b l e ,  w hich i n v e s t i g a t e d  

s tu d e n t  a p p r a i s a l  o f  c la s s ro o m  p ro c e d u re  i n  h ig h  sc h o o l 

s c ie n c e ,  was co n d u c ted  w ith  g r a d u a te s  o f  th e  K earny J u n io r -  

S e n io r  H igh S ch o o l o f  San D iego , C a l i f o r n i a . ^  T h is  s tu d y  

in c lu d e d  g ro u p s  t h a t  had  been  i n  c h e m is try  and p h y s ic s  

c l a s s e s .  A lthough  th e  a r t i c l e  t r e a t e d  s tu d e n t  o p in io n  o f  

c la ss ro o m  p r o c e d u r e s ,  i t s  p r im a ry  p u rp o se  was t o  s tu d y  th e

3 B u l l in g to n ,  R o b e rt A ., ” A S tu d y  o f  S tu d e n t O p in io n  
o f  C o lle g e  G e n e ra l E d u c a tio n  S c ie n c e  C o u r s e s ,” S c ie n c e  Edu
c a t i o n . 3 4 :7 3 -7 7 , M arch , 1950 .

4 M i l l e r ,  M ile s  M. and D re sd en , K a th a r in e ,  " C u rre n t 
A pproaches i n  th e  T each in g  o f  S c ie n c e ,"  S ch o o l S c ie n c e  and 
M a th e m a tic s . 4 9 :3 5 9 -3 6 5 , May, 1949 .
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e f f e c t s  o f  u t i l i z i n g  c u r r e n t  m a t e r i a l s  r e g u l a r l y  i n  p h y s ic s  

and c h e m is try  c l a s s e s  upon d e s i r e d  o u tco m es . The o n ly  f a c t o r  

r a t e d  by th e  s tu d e n ts  i n  t h i s  s tu d y  was th e  em p h asis  p la c e d  

upon c la ss ro o m  a c t i v i t i e s .  Some v a lu e s  may be g a in e d  from  

t h i s  s tu d y  by o th e r  s c h o o ls ,  b u t much re m a in s  t o  be le a r n e d  

ab o u t s tu d e n t  e v a lu a t io n s ,  e s p e c i a l l y  th ro u g h  a s tu d y  w i th 

in  th e  sc h o o l u n d e r  c o n s id e r a t i o n .  T here  i s  q u e s t io n  o f  

v a l i d i t y  i n  a p p ly in g  th e  r e s u l t s  o f  su ch  a s tu d y  to  a n o th e r  

s c h o o l .  The r e s u l t s  o f  a  s tu d y  i n  one s c h o o l may be some

what u s e f u l  f o r  c o m p a ra tiv e  p u rp o s e s  i n  a n o th e r  s c h o o l ,  

how ever.

L im i ta t io n s  o f  th e  s t u d i e s .

1 .  V ery few  s tu d i e s  on s tu d e n t  e v a lu a t io n  o f  s c ie n c e  
c o u r s e s  a r e  a v a i l a b l e .

2 . The o n ly  s tu d i e s  a v a i l a b l e  i n  t h i s  f i e l d  have t o  
do w ith  s c ie n c e  i n  g e n e r a l  r a t h e r  th a n  p h y s ic s  
a lo n e .

3 . O nly one s tu d y  was found  w hich d e a l t  w ith  s tu d e n t  
e v a lu a t io n  o f  c la s s ro o m  p ro c e d u re s  i n  h ig h  s c h o o l 
s c ie n c e .  T h is  s tu d y  d id  n o t e v a lu a te  f a c t o r s  
o th e r  th a n  c la ss ro o m  p ro c e d u re .

4 . No s t u d i e s  w ere a v a i l a b l e  w hich t r e a t e d  th e  e v a l 
u a t io n  o f  h ig h  sc h o o l c o u r s e s  i n  p h y s ic s  s p e c i f 
i c a l l y .

5 . No s t u d i e s  w ere a v a i l a b l e  w hich e v a lu a te d  th e  
p h y s ic s  c l a s s e s  o f  G re a t F a l l s  H igh S c h o o l.

The above l i m i t a t i o n s  a r e  s u p p o r te d , in  p a r t ,  by 

a n o th e r  s tu d y  w hich s t a t e s :  "To th e  w r i t e r ' s  know ledge,
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l i t t l e  h a s  been  p u b l is h e d  c o n c e rn in g  e v a lu a t io n  o f  m ethods 

o f  i n s t r u c t i o n  th ro u g h  s tu d e n t  o p i n i o n . ” 5

5 B u l l in g to n ,  l o c . c i t .
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CHAPTER I I I

DESCRIPTION OF THE PHYSICS COURSE

A lthough  th e  p h y s ic s  c o u rs e  o f f e r e d  d u r in g  one y e a r  

v a r i e s  from  th e  c o u rs e  o f  any o th e r  y e a r ,  t h e r e  was enough 

u n i f o r m i ty ,  d u r in g  th e  t h r e e  y e a r s  u n d e r  s tu d y , t o  j u s t i f y  

c o n s id e r in g  th e  c o u rs e  a  n e a r  c o n s t a n t .  The s u b je c t  was 

o f f e r e d  t o  any s tu d e n t ,  i n  th e  j u n io r  o r  s e n io r  y e a r  o f  h ig h  

s c h o o l , who d e s i r e d  t o  e n r o l l  i n  t h e  c l a s s .

The d e s ig n  o f  th e  c o u rse  c o n te n t  v a r i e s  l i t t l e  from  

th e  " s ta n d a rd  c o u rs e "  o f  m ost h ig h  s c h o o ls .  I n  a r e p o r t  on 

h i s  s tu d y  o f  th e  o r g a n iz a t io n  o f  p h y s ic s  c o u r s e s ,  Beauchamp^ 

s a id :

C o u rse s  i n  p h y s ic s  p r e s e n t  a  m arked c o n t r a s t  t o  th e  
c o u r s e s  i n  b io lo g y  and g e n e ra l  s c ie n c e .  The t o p i c s  i n  
a l l  th e  c o u r s e s  w ere c l a s s i f i e d  e a s i l y  u n d e r  th e  
h e a d in g s :  m e c h a n ic s , h e a t ,  m agnetism  and e l e c t r i c i t y ,
sound , and l i g h t .

The u n i t ,  w hich i s  som etim es in c lu d e d  i n  p h y s ic s  c o u r s e s  a s

"m odern p h y s ic s " ,  was in c lu d e d  i n  th e  o th e r  u n i t s  o f  th e

c o u rs e  u n d e r  s tu d y .

The e n r o l lm e n ts  i n  th e  c l a s s e s  v a r ie d  from  tw e n ty -  

f i v e  t o  t h i r t y - t w o  s tu d e n t s .  Each c l a s s  was i n  s e s s io n  f o r

6 Beaucham p, W ilb u r , " I n s t r u c t i o n  i n  S c ie n c e ,"  U n ite d  
S t a t e s  O f f ic e  o f  E d u c a tio n  B u l l e t i n . 1 9 3 2 . (No. 1 7 , Mono
g ra p h  No. 2 2 . W a sh in g to n , B .C .: U n ite d  S t a t e s  Governm ent 
P r i n t i n g  O f f ic e ,  1 9 3 3 ) i p .  35*
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a  f i f t y - m i n u t e  p e r io d  d u r in g  ea c h  o f  th e  f i v e  "week d a y s ."  

One u n i t  o f  c r e d i t  was a llo w ed  f o r  s a t i s f a c t o r y  c o m p le tio n  

o f  th e  c o u rse  w h ile  no c r e d i t  was a llo w e d  f o r  o n ly  one 

s e m e s te r  o f  w ork .

The f o l lo w in g  te c h n iq u e s  and a id s  w ere u sed  f o r  

i n s t r u c t i o n a l  p u rp o s e s :

1 .  L e c tu re s  and d i s c u s s io n

2 . T extbook

3 . O th e r  books

4 .  P ro b lem s

5 . S c i e n t i f i c  th in k in g

6 . L a b o ra to ry  e x p e r im e n ts

7 . P r o j e c t s

S . F ilm s  and c h a r t s  

9 .  T e s t in g

1 0 . O e m o n s tra ti  ons

1 1 . W orkbooks

1 2 . C u r re n t  s c ie n c e

Each o f  th e s e  was em ployed i n  p r o p o r t io n s  s u i t e d  to  th e  

s u b je c t  m a t te r  b e in g  c o v e re d  i n  so  f a r  a s  r e s o u r c e s  and tim e  

w ere a v a i l a b l e .  S c i e n t i f i c  t h in k i n g ,  a s  u sed  h e r e ,  r e f e r s  

t o  a  s p e c i f i c  te c h n iq u e  w hich was u t i l i z e d  i n  th e  c l a s s e s .  

The e x p r e s s io n  i s  n o t  u sed  i n  i t s  g e n e r a l  s e n s e .  C u r re n t 

s c ie n c e  in v o lv e d  th e  s tu d y  o f  " p r e s e n t  d ay" s c ie n c e  th ro u g h
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th e  u se  o f  b u l l e t i n  b o ard  m a t e r i a l s ,  r a d io  and n ew sp ap er 

i te m s , and  c u r r e n t  p e r i o d i c a l s .  R e fe re n c e  books and c u r r e n t  

p e r i o d i c a l s  w ere n o t  i n  abundance l a r g e l y  due t o  e x i s t i n g  

s c h o o l p o l i c y .  The c o u rs e  d id  n o t  in c lu d e  a  s e p a r a te  o r  

lo n g e r  p e r io d  f o r  l a b o r a to r y  e x p e r im e n ts .
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CHAPTER IV

PRESENTATION OF FINDINGS

E x te n t  ©f c o v e ra g e . The s tu d y  was in te n d e d  t o  c o v e r  

a s  many o f  th e  g r a d u a te s  o f  th e  c l a s s e s  o f  i9 4 # -1 9 5 0 , i n 

c l u s i v e ,  a s  p o s s i b l e .  O nly th o s e  s tu d e n t s  who co m p le ted  th e  

c o u rse  w ere c o n s id e r e d .  The t o t a l  number o f  s tu d e n ts  who 

w ere w i th in  t h i s  g ro u p  num bered one hund red  and f i f t y - t w o .  

A d d re sse s  f o r  f i f t y  o f  th e s e  s tu d e n ts  c o u ld  n o t be lo c a t e d  

th ro u g h  th e  fo l lo w in g  m eans:

1 . A d d re sse s  ta k e n  from  th e  sc h o o l r e c o r d s

2 . T elephone d i r e c t o r y

3 . T elephone in fo rm a tio n  c e n te r

Of th e  one h u n d red  and two q u e s t io n n a i r e s  m a ile d  t o  

s tu d e n t s ,  s i x t y  w ere co m p le ted  and r e tu r n e d  a t  th e  tim e  o f  

th e  w r i t in g  o f  t h i s  p a p e r .  Tw elve o f  th e  q u e s t io n n a i r e s  

w ere r e tu r n e d  by th e  same tim e  b e c au se  th e  a d d re s s e e  had 

moved and c o u ld  n o t be l o c a te d  by th e  p o s t a l  o f f i c i a l s .  

A lth o u g h  some o f  th e  re m a in in g  t h i r t y  q u e s t io n n a i r e s  may be 

r e tu r n e d  f o r  t h e  same re a s o n  su b se q u e n t t o  th e  w r i t i n g  o f  

t h i s  p a p e r ,  t h e r e  i s  some re a s o n  t o  b e l ie v e  t h a t  o th e r  

f a c t o r s  may h e lp  t o  e x p la in  th e  in c o m p le te  r e t u r n .

The q u e s t io n n a i r e  was w orked o u t u s in g  th e  c r i t e r i a
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e s t a b l i s h e d  by Romine^ and th ro u g h  th e  e x a m in a tio n  o f  num er

ous q u e s t io n n a i r e s  i n  o th e r  f i e l d s .  One o f  th e  f e a t u r e s  

in c lu d e d  i n  th e  q u e s t io n n a i r e ,  a s  t h e  r e s u l t  o f  th e  in v e s 

t i g a t i o n ,  was a  r e t u r n  d e a d l in e  d a t e .  T here  i s  c o n s id e r a b le  

r e a s o n  t o  b e l ie v e  t h a t  some o f  th e  g r a d u a te s  f a i l e d  t o  

r e t u r n  th e  q u e s t io n n a i r e  b ec au se  th e y  r e c e iv e d  i t  a f t e r  th e  

in d i c a t e d  d a t e .  The i n v e s t i g a t o r  le a r n e d  im m e d ia te ly  p r i o r  

to  th e  w r i t i n g  o f  t h i s  p a p e r  t h a t  some o f  th e  g r a d u a te s ,  who 

w ere i n  th e  m i l i t a r y  s e r v i c e ,  had  been  moved from  t h e i r  

fo rm e r a d d r e s s e s  a t  ab o u t th e  d e a d l in e  d a t e .  D elay  i n  

fo rw a rd in g  th e  m a il  would r e s u l t  i n  th e  above c o n d i t io n .  The 

same s i t u a t i o n  may have a f f e c t e d  th o s e  g r a d u a te s  i n  c o l le g e  

w here m a il  was s e n t  t o  t h e i r  home a d d r e s s .

However, some o f  th e  g r a d u a te s  may have f a i l e d  t o  r e -
d

t u r n  th e  q u e s t io n n a i r e  f o r  o th e r  r e a s o n s .  Almack® r e p o r t s  

t h a t  a  r e t u r n  o f  50 p e r c e n t  i s  n o r a a l ,  w h ile  a  r e t u r n  o f  

75 p e r c e n t  can  be r e a l i z e d  o n ly  u n d e r  e x c e p t io n a l  c o n d i

t i o n s .  Trow9 s t a t e s ,  " u s u a l ly  a  t h i r d  t o  a  h a l f  o f  th e  

p e r s o n s  c i r c u l a t e d  do n o t  a n s w e r ."  The r e t u r n  o f  tw o - th i r d s

7 Rom ine, S te p h e n , " C r i t e r i a  f o r  a  B e t t e r  Q u e s t io n 
n a i r e , "  J o u r n a l  o f  E d u c a t io n a l  R e s e a rc h . 4 2 :6 9 -7 1 , Septem 
b e r ,  I 94F I

^ Almack, Jo h n  C . , R e se a rc h  and T h e s is  W rit in g  
(B o s to n : H oughton M i f f l i n  Company, 1 9 3 0 ) , p . 2 1 6 .

^  Trow, W illia m  C ., S c i e n t i f i c  M ethod i n  E d u c a tio n  
(B o s to n : H oughton M i f f l i n  Company, 1 9 2 5 ) , p .  1 0 1 .
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o f  th e  q u e s t io n n a i r e s  m a ile d  seem s to  f a l l  w i th in  th e  l i m i t s  

o f  r e a s o n a b le  e x p e c ta n c y .

S ta tu s  o f  th e  r e s p o n d e n ts . The d e te r m in a t io n  o f  th e  

s t a t u s  o f  th e  r e s p o n d e n ts  seems to  be a  l o g i c a l  s te p  i n  th e  

i n v e s t i g a t i o n  o f  how w e l l  a  c o u rse  m ee ts  th e  n ee d s  o f  

s t u d e n t s .  The d a t a  i n  T ab le  I  i n d i c a t e s  t h a t  73*3 p e r c e n t  

o f  th e  r e s p o n d e n ts  i n  t h i s  s tu d y  c o n tin u e d  t h e i r  e d u c a t io n  

i n  c o l le g e  w h ile  20 p e r c e n t  o f  th e  g ro u p  w ere i n  th e  m i l i 

t a r y  s e r v i c e ,  and o n ly  6 .7  p e r c e n t  w ere in c lu d e d  i n  a l l  th e  

o th e r  g ro u p s .

The q u e s t io n n a i r e s  a l s o  r e v e a l  t h a t  f i v e  o f  th e  12 

re s p o n d e n ts  i n  th e  m i l i t a r y  s e r v ic e  had been  i n  c o l le g e  

p r i o r  t o  e n t e r in g  th e  s e r v ic e  and f o u r  o f  th e  re m a in in g  7 

in d ic a t e d  t h e i r  d e s i r e  t o  c o n t in u e  i n  c o l le g e  upon le a v in g  

th e  s e r v i c e .  Of th e  e n t i r e  g roup  o f  re s p o n d e n ts  i n  th e  

s tu d y , ÔÔ.3 p e r c e n t  i n d i c a t e d  i n  some way t h a t  th e y  d e s i r e d  

t o  c o n t in u e  t h e i r  e d u c a t io n  i n  c o l l e g e .  T h is  f a c t  i n d i c a t e s  

t h a t  th e  c l a s s  was q u i t e  " s e l e c t i v e  o f  c o l le g e  s t u d e n t s . "  

B ecause m ost o f  th e  r e s p o n d e n ts  w ere i n  th e  c o l le g e  g ro u p , 

a  b e t t e r  u n d e r s ta n d in g  o f  t h e  n ee d s  o f  t h i s  g ro u p  sh o u ld  be 

g a in e d  by ex am in in g  in fo rm a t io n  a s  t o  w hat c o l le g e  c o u r s e s  

w ere ta k e n  by th e  r e s p o n d e n ts  and i n  lA a t c o l le g e s  w ere 

th e y  e n r o l l e d .

The number o f  r e s p o n d e n ts  e n r o l l e d  i n  th e  v a r io u s
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TABLE I

STATUS OF THE RESPONDENTS, BY NUMBER AND PERCENTAGE

S ta tu s Number P e rc e n t  
o f  t o t a l

A tte n d in g  C o lle g e 44 7 3 .3
A tte n d in g  o th e r  s c h o o ls 1 1 .7
Em ployed, f u l l  tim e 2 3 .3
M i l i t a r y  s e r v ic e 12 2 0 .0
O th e rs 1 1 .7

T o ta l s 60 1 0 0 .0
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TABLE I I

ENROLLMENT IN VARIOUS COURSES OF RESPONDENTS 
ATTENDING COLLEGE, BY NUMBER AND PERCENTAGE

C o lle g e  c o u rse Number P e rc e n t  
o f  t o t a l

E n g in e e r in g 7 1 4 .3
I n d u s t r i a l  s c ie n c e 5 1 0 .1
Law 2 4 .1
L ib e r a l  a r t s 20 4 0 .8
M ed ic in e k 8 .2
N u rs in g 4 8 .2
S c ie n c e 7 1 4 .3

T o ta l s 49 1 0 0 .0
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c o l le g e  c o u r s e s  a r e  shown i n  T ab le  I I *  A lthough  th e  l a r g e s t  

e n ro llm e n t i n  any  s in g l e  c o u rs e  w as fo u n d  i n  t h e  l i b e r a l  

a r t s  f i e l d ,  55*1 p e r c e n t  o f  th e  r e s p o n d e n ts  i n  t h e  c o l le g e  

g roup  w ere e n r o l le d  i n  c o u r s e s  r e l a t e d  t o  t h e  s c ie n c e s .

(T h is  p e rc e n ta g e  d o e s  n o t  in c lu d e  th o s e  r e s p o n d e n ts  i n  th e  

l i b e r a l  a r t s  p rogram  who w ere e a rn in g  m a jo rs  o r  m in o rs  i n  

any o f  th e  s c i e n c e s . )  A t o t a l  o f  4 4 .9  p e r c e n t  o f  th e  

r e s p o n d e n ts  i n  t h e  c o l le g e  g roup  in d i c a t e d  t h a t  one o r  more 

p h y s ic s  c o u r s e s  w ere in c lu d e d  i n  t h e i r  c u r r ic u lu m . (The tw o 

p e rc e n ta g e  v a lu e s ,  g iv e n  ab o v e , a r e  n o t e x c lu s iv e  o f  each  

o t h e r . )

A l a r g e  number o f  d i f f e r e n t  s c h o o ls  were a t te n d e d  by 

t h i s  g ro u p  a s  shown by T ab le  I I I .  More re s p o n d e n ts  a t te n d e d  

M ontana S t a t e  C o lle g e  th a n  any o th e r  s in g le  s c h o o l .  Twenty 

o f  th e  r e s p o n d e n ts  a t te n d e d  s c h o o ls  w hich a r e  n o t  o p e ra te d  

by c i t i e s  o r  s t a t e s ,  s e v e n te e n  a t te n d e d  s c h o o ls  o f  h ig h e r  

l e a r n in g  o p e ra te d  by th e  S ta t e  o f  M ontana, and a  t o t a l  o f  

tw e n ty - f iv e  a t te n d e d  s c h o o ls  w i th in  th e  S ta t e  o f  M ontana.

Of th e  f o r t y - n i n e  r e s p o n d e n ts  who a t te n d e d  c o l l e g e ,  12 

a t te n d e d  s c h o o ls  a f f i l i a t e d  w ith  t h e  C o lle g e  E n tra n c e  Exam

i n a t i o n  B o a rd .^ ^

1^ C o lle g e  E n tra n c e  E x am in a tio n  B oard , "C hanges i n  
Terms o f  A dm ission  t o  t h e  Member C o lle g e s  f o r  1 9 5 0 ,"  Sup
p lem en t t o  th e  1949 Handbook. 1 9 4 9 . 105 p p . ,  and "Term s o f  
A dm ission  to  t h e  Member C o l le g e ,"  Handbook. 1 9 4 9 . 194# ,
2Ô7 p p .
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TABLE I I I

NUMBER OF RESPONDENTS ATTENDING VARIOUS COLLEGES

C o lle g e Number who
a t t e n d e d

G a r l e t o n ..........................................................................................................; 1
C olorado  S t a t e ................................................................................................ 1
C o lo radoI  U n i v e r s i t y  o f  ...................................................................  U
D artm outh   ......................................  2
D enver, U n i v e r s i t y  o f  ........................................................................  1
G re a t F a l l s  C o l le g e  o f  E d u c a t io n .    . . .  B
G r i n n e l l ..........................................   1
Hairvard U n i v e r s i t y .......................................................................................2
Id a h o ,  U n i v e r s i t y  o f ..................................................................................1
John H opkins U n i v e r s i t y ,  T he ...............................................................1
M a s s a c h u s e t t s  I n s t i t u t e  o f  T echnology  . . . . . . . .  1
M ich ig an , U n i v e r s i t y  o f    . . . . .  1
M in n e so ta ,  U n i v e r s i t y  o f ...........................................................  . .  1
M ontana S t a t e  ........................................................................  « . . . 1 0
Montana S t a t e  U n i v e r s i t y ......................................  6
N o rth e rn  M ontana ............................................................................................1
N o r th w e s te rn  U n i v e r s i t y  ...................................................................  1
P r i n c i p i a ,  T he ...........................................................................................  1
R eed.  ................................................................................................ 1
W ash ing ton , U n i v e r s i t y  o f  ..............................................................  3
W o o ste r ,  C o l le g e  o f . . . . . . . . . . . . . . . . .  1

T o t a l ....................................................   49
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The second  l a r g e s t  g roup  i n  t h e  s tu d y  was composed o f  

t h e  r e s p o n d e n ts  i n  t h e  m i l i t a r y  s e r v i c e .  T h e i r  r e l a t i o n s h i p  

t o  th e  s tu d y  w i l l  be p r e s e n t e d  from  two p o i n t s  o f  v iew .

One c o n s i d e r a t i o n  r e l a t e s  s p e c i f i c a l l y  t o  t h e i r  n e e d s  i n  th e  

m i l i t a r y  s e r v i c e  w h i le  t h e  o t h e r  r e l a t e s  t o  t h e i r  n e e d s  i f  

th e y  w ere a l lo w e d  t o  f o l lo w  t h e i r  ch o sen  p a t t e r n  o f  l i f e .

The f i r s t  o f  t h e s e  w i l l  be t r e a t e d  s e p a r a t e l y  l a t e r  i n  t h e  

p a p e r .  The second  c o n s i d e r a t i o n  w i l l  be p r e s e n te d  w i th  th e  

e v a l u a t i o n s  by t h e  r e s p o n d e n ts  a s  a  w ho le .

B ecause  a l l  o f  t h e  t h r e e  o t h e r  g ro u p s  c o n s t i t u t e  o n ly

6 .7  p e r c e n t  o f  t h o s e  i n  t h e  s tu d y ,  no a t te m p t  w i l l  be made 

t o  s e p a r a t e  t h e i r  e v a l u a t i o n s  from  t h e  o t h e r  r e s p o n d e n t s .

The sm a l l  sa m p lin g  i n  each  g ro u p  d o e s  n o t  le n d  i t s e l f  t o  

s t a t i s t i c a l  t r e a t m e n t .

R e s p o n d e n ts * a p p l i c a t i o n s  o f  p h v s i c s . I n  th e  q u es

t i o n n a i r e  t h e  g r a d u a t e s  were asked  t o  g iv e  i n s t a n c e s  where 

th e y  had made a p p l i c a t i o n s  o f  p h y s i c s .  Only a  sam p lin g  o f  

th e  d i f f e r e n t  a p p l i c a t i o n s  was a t t e m p te d ,  how ever. F or 

th o s e  who c o n t in u e d  t h e i r  e d u c a t io n  i n  s c h o o l s ,  t h e  c o u rs e  

had v a r i o u s  u s e s .  The r e s p o n d e n t s ,  who e n r o l l e d  i n  c o u r s e s  

d i r e c t l y  r e l a t e d  t o  p h y s i c s ,  found  some u s e s  th ro u g h  th e  

u n d e r s t a n d in g  o f  r e l a t e d  p r i n c i p l e s .  For t h e  tw e n ty - tw o  

r e s p o n d e n t s ,  who had one o r  more p h y s ic s  c o u r s e s  i n  t h e i r  

c o l l e g e  c u r r i c u lu m ,  t h e  h ig h  s c h o o l  p h y s ic s  s e rv e d  i n  a
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p r e p a r a t o r y  f u n c t i o n .  Some o f  t h e  r e s p o n d e n t s  e n t e r e d  

c o l l e g e s  where p h y s i c s  was an  e n t r a n c e  r e q u i r e m e n t .  Some 

r e s p o n d e n ts  e n t e r e d  c o l l e g e s  vrtiere C o l le g e  E n tr a n c e  Board 

E x a m in a t io n s  w ere r e q u i r e d  and , i n  some o f  t h e s e  s c h o o ls  a 

p h y s ic s  e x a m in a t io n  was i n c l u d e d .  F i f t e e n  r e s p o n d e n t s ,  o r  

3 0 .6  p e r c e n t  o f  t h e  c o l l e g e  g ro u p , r e c e iv e d  a c o l l e g e  s c h o l 

a r s h i p .  Nine o f  t h e  r e s p o n d e n ts  i n d i c a t e d  t h a t  p h y s ic s  was 

o f  h e lp  i n  e a r n i n g  t h e  s c h o l a r s h i p s .  Two N a t io n a l  Honor 

S c h o la r s h i p s  and t h r e e  U n ite d  S t a t e s  N aval R ese rv e  C o l le g e  

Program  S c h o l a r s h i p s  w ere i n c lu d e d  i n  t h i s  g ro u p .  Some o f  

t h e  s c h o l a r s h i p s  w ere aw arded p a r t i a l l y  o r  e n t i r e l y  on t h e  

b a s i s  o f  t h e  r e s u l t s  o f  e x a m in a t io n s  i n v o lv i n g  p h y s i c s .

The r e s p o n s e s  t o  a  q u e s t i o n ,  a s k in g  f o r  a p p l i c a t i o n s  

o f  v a r i o u s  p r i n c i p l e s  o f  p h y s i c s ,  a r e  t a b u l a t e d  i n  T ab le  IV. 

A lthough  t h e  a p p l i c a t i o n s  a r e  l i s t e d  i n  o r d e r  o f  f r e q u e n c y  

o f  m e n tio n ,  t h e  q u e s t i o n  was n o t  in te n d e d  t o  d e te rm in e  t h e  

f r e q u e n c y  o f  a l l  o f  t h e  v a r i o u s  u s e s  o f  p h y s i c s ,  b u t  r a t h e r  

t o  o b t a i n  a sa m p lin g  o f  some o f  t h e  a p p l i c a t i o n s  m en tio n ed  

a t  w i l l  by t h e  g r a d u a t e s .  More r e f e r e n c e s  w ere made t o  ap 

p l i c a t i o n s  r e l a t e d  t o  m e ch an ic s  t h a n  t o  any o t h e r  f i e l d .  

E l e c t r i c a l  a p p l i c a t i o n s  o f  p h y s ic s  fo l lo w e d  i n  f r e q u e n c y .  

Only one a p p l i c a t i o n  was l i s t e d  w hich  d i r e c t l y  r e l a t e s  t o  

t h e  s tu d y  o f  so u n d . The i te m s  i n  t h e  t a b l e  a r e  n o t  m u tu a l ly  

e x c l u s i v e ,  b u t  a r e  l i s t e d  a s  t h e  r e s p o n d e n ts  gave th em , i n
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TABLE IV

RESPONDENTS» APPLICATIONS OF VARIOUS PRINCIPLES 
OF PHYSICS, IN ORDER OF FREQUENCY OF MENTION

A p p l i c a t i o n s F req u en cy
o f  m e n tio n

G e n e ra l  e l e c t r i c a l .  . ...................................................................  . 1 3
Of l e v e r a g e  p r i n c i p l e s ........................................................................... 13
G en e ra l  m e c h a n ic a l .......................   6
B e t t e r  u n d e r s t a n d in g  o f  s u r r o u n d i n g s ............................................ 4
G e n e ra l  d i s c u s s i o n  a b i l i t y .  ......... ................................................  4
A r t i f i c i a l  l i g h t i n g  ............................................................................. 4
Of h u m id i ty  and v e n t i l a t i o n  in f o r m a t i o n  .............................  3
I n  d r i v i n g  an a u to m o b i le .   ..................................................... 3
P h o to g r a p h ic .................................   3
Making work e a s i e r .......................................................................................2
B uoyancy...............................................................................................................1
Computing h e i g h t  from  »»g" and " t " ................................................ 1
I n f r a - r e d  l i g h t  ......................................................................................  1
N a v ig a t io n .......................................................................................................... 1
R e f r i g e r a t i o n  ...........................................................................................  1
S o u n d ................................................................................   1
M e tr ic  sy s tem  ........................................................................  . . . .  1
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o r d e r  t o  p r e s e r v e  i n d i v i d u a l  i d e a s .  Many o f  t h e  i t e m s  

l i s t e d  have v a r i o u s  i n f e r e n c e s  f o r  t h e  t e a c h i n g  o f  p h y s i c s .

I n  r e s p o n s e  t o  a n o t h e r  q u e s t i o n ,  f o r t y - f o u r  r e s p o n 

d e n t s  i n d i c a t e d  t h a t  t h e  p h y s i c s  c o u r s e  was o f  more v a lu e  t o  

s t u d e n t s  who p l a n  t o  go t o  c o l l e g e  w h i le  e l e v e n  r e s p o n d e n ts  

answ ered  t h a t  t h e  c o u r s e  was o f  more v a lu e  t o  s t u d e n t s  who 

do n o t  p la n  t o  go t o  c o l l e g e .  F iv e  o f  t h e  s t u d e n t s  th o u g h t  

t h a t  t h e  c o u rs e  was o f  e q u a l  v a lu e  t o  b o th  g ro u p s .

R e s p o n d e n ts  ̂ r a n k in g  o f  t h e  u n i t s  o f  t h e  c o u r s e . As 

m e n tio n e d  p r e v i o u s l y  i n  t h i s  r e p o r t ,  t h e  t o p i c s  s t u d i e d  i n  

m ost h ig h  s c h o o l  p h y s ic s  c o u r s e s  can  be c l a s s i f i e d  u n d e r  t h e  

h e a d in g s  o f :  m e c h a n ic s ,  h e a t ,  m agnetism  and e l e c t r i c i t y ,

sound , and l i g h t . T h e  u n i t  on m agnetism  and  e l e c t r i c i t y  

w i l l  be r e f e r r e d  t o  by t h e  h e a d in g  o f  e l e c t r i c i t y .

I n  t h e  q u e s t i o n n a i r e ,  t h e  g r a d u a t e s  were a sk e d  t o  

r a n k  th e  f i v e  u n i t s  o f  t h e  c o u rs e  from  one to  5 i n  d e c r e a s 

in g  o r d e r  o f  d i f f i c u l t y ,  o f  im p o r ta n c e ,  and o f  i n t e r e s t  t o  

them . The r a n k i n g s ,  on t h e  b a s i s  o f  t h e  t h r e e  f a c t o r s ,  a r e  

shown i n  T ab le  V. To a r r i v e  a t  a  r a n k  o r d e r  f o r  e a c h  o f  t h e  

t h r e e  f a c t o r s  i n  t h e  t a b l e ,  t h e  num bers p e r  r a n k in g  were 

w e ig h te d  i n  i n v e r s e  o r d e r  o f  r a n k i n g .  The w e ig h te d  ra n k

11 Beauchamp, l o o .  c i t .
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TABLE V

NUMBER OF RESPONDENTS RANKING THE VARIOUS UNITS OF PHYSICS 
IN ORDER OF IMPORTANCE, OF DIFFICULTY, AND OF INTEREST,

BY NUMERICAL RANKING

R anking  a s  t o  im o o r ta n c e
U n i t s 1 2 3 4 5

M echan ics 28 11 8 2 4
H eat 4 9 15 15 10
E l e c t r i c i t y 20 18 8 7 4
L ig h t 2 12 15 22 4
Sound 0 9 8 7 31

Ranking a s  t o  d i f f i c u l t y
U n i t s 1 2 3 4 5

M echan ics 14 11 9 5 15
Heat 2 13 13 14 10
E l e c t r i c i t y 30 6 5 3 9
L ig h t Ô 9 11 14 9
Sound 2 12 14 14 11

R anking  a s  t o  i n t e r e s t
U n i t s 1 2 3 4 5

M echan ics 15 11 5 9 14
H eat 1 5 18 16 14
E l e c t r i c i t y 21 12 12 6 4
L ig h t 13 12 12 10 6
Sound 6 13 8 11 16
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o r d e r  o f  im p o r ta n c e  o f  t h e  v a r i o u s  u n i t s  was: m e c h a n ic s ,

e l e c t r i c i t y ,  l i g h t ,  h e a t ,  and  so u n d . The w e ig h te d  ra n k  

o r d e r  o f  d i f f i c u l t y  w as: e l e c t r i c i t y ,  m e c h a n ic s ,  l i g h t ,

h e a t ,  and so u n d . The o r d e r  o f  i n t e r e s t  by w e ig h te d  ra n k  

was; e l e c t r i c i t y ,  l i g h t ,  m e c h a n ic s ,  sound, and h e a t .  

A t t e n t i o n  sh o u ld  be g iv e n  t o  t h e  r a n g e  o f  v a r i a t i o n s  i n  

T ab le  V. A c o n s i d e r a b l e  r a n g e  o f  i n d i v i d u a l  i n t e r e s t s  among 

t h e  r e s p o n d e n ts  i s  i n d i c a t e d  by t h e  t a b l e .  N o t ic e  sh o u ld  

a l s o  be made o f  t h e  v a r i a t i o n  b e tw een  r a n k in g s  a s  t o  im por

ta n c e  and i n t e r e s t ,  w hich  may n o t  have  been  a n t i c i p a t e d .

R e s p o n d e n ts * r a t i n g  o f  th e  em p h asis  p la c e d  on v a r i o u s  

t e c h n i q u e s . The e v a l u a t i o n  by th e  r e s p o n d e n ts  o f  t h e  v a r 

io u s  t e c h n iq u e s  u se d  i n  th e  p h y s i c s  c o u rs e  was o b ta in e d  

th ro u g h  t h e  u se  o f  t h e  q u e s t i o n n a i r e  and i s  shown i n  T ab le  

V I. The i t e m s  i n  t h e  t a b l e  a r e  a r r a n g e d  i n  o r d e r  o f  

i n c r e a s i n g  d i s s a t i s f a c t i o n  o f  t h e  r e s p o n d e n t s .  Only two o f  

t h e  t e c h n i q u e s ,  c u r r e n t  s c ie n c e  and o t h e r  b o o k s , r e c e iv e d  

more th a n  a m a j o r i t y  o f  r a t i n g s  w hich  d id  n o t  i n d i c a t e  

p r o p e r  e m p h a s is .  B o th  o f  t h e s e  i te m s  were r a t e d  a s  u n d e r 

em phasized  by m ost o f  t h e  r e s p o n d e n ts  vAiO r e g i s t e r e d  d i s 

s a t i s f a c t i o n .  F ou r o t h e r  t e c h n iq u e s  were r a t e d  a s  e i t h e r  

o v e r -e m p h a s iz e d  o r  u n d e r -e m p h a s iz e d  a l th o u g h  t h e  m a j o r i t y  

r a t e d  them  a s  p r o p e r ly  em p h as iz ed . L e c tu r e  and d i s c u s s i o n ,  

s c i e n t i f i c  t h i n k i n g ,  and d e m o n s t r a t io n s  were r a t e d  a s
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TABLE VI

RESPONDENTS» RATING OF EMPHASIS PLACED ON VARIOUS 
CLASSROOM TECHNIQUES IN THE PHYSICS COURSE

T ec h n iq u es
Em ohasis

Under P ro p e r Over

T e s t in g 6 45 5
F ilm s  and c h a r t s 11 39 6
T extbook 6 39 11
L a b o ra to ry  e x p e r im e n ts 11 37 9
P r o j e c t s  ( i n d i v i d u a l ) 12 35 9
L e c tu r e  and d i s c u s s i o n IS 33 5
P rob lem s 12 33 11
S c i e n t i f i c  t h i n k i n g 22 32 2
D e m o n s tra t io n s 20 30 6
Workbooks 6 28 22
C u r r e n t  s c i e n c e 24 27 5
O th e r  books 23 24 2
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u n d e r -e m p h a s iz e d  w h i le  workbooks w ere c o n s id e r e d  a s  o v e r 

e m p h a s iz e d .  The t a b l e  i n d i c a t e s  t h a t  t h e r e  i s  some d i s a 

g reem ent among t h e  r e s p o n d e n t s  on t h e  r a t i n g  o f  t h e  v a r i o u s  

t e c h n i q u e s .

G ra d u a te s  w ere a l s o  asked  t o  check  t h e  t e c h n iq u e  

w hich th e y  fou n d  m ost i n t e r e s t i n g  and  t h e  one which th e y  

l i k e d  l e a s t .  The l e c t u r e  and d i s c u s s i o n  t e c h n iq u e  was r a t e d  

a s  t h e  m ost i n t e r e s t i n g  w h i le  t h e  workbook was r a t e d  a s  t h e  

l e a s t  l i k e d  t e c h n iq u e .

R e s p o n d e n ts * s u g g e s t i o n s . The f o l lo w in g  a c t i v i t i e s  

were t a b u l a t e d  from  t h e  r e p l i e s  o f  t h e  g r a d u a t e s  t o  a  q u e s 

t i o n  a s k in g  f o r  s u g g e s te d  a c t i v i t i e s  i n  t h e  p h y s ic s  c l a s s e s .

1 .  More em p h as is  on r e l a t i o n s h i p s  t o  ev e ry d ay  l i f e

2 .  More advanced  e l e c t r i c i t y

3 .  M e d ic a l  a p p l i c a t i o n s  o f  p h y s i c s

4 .  D is c u s s io n  o f  l a t e  d e v e lo p m e n ts  r e s u l t i n g  from  
p h y s ic s

5 . More em phas is  on b a s i c  p r i n c i p l e s

6 .  More u se  o f  t h e  s l i d e  r u l e

7 .  Cover l e s s  m a t e r i a l

Ô. E s sa y  q u e s t i o n s

9 .  More c l a s s  t im e

1 0 .  More em p h as is  on c o l o r  o f  t e x t i l e s

1 1 .  More on D i e s e l  e n g in e s

1 2 .  More o f  p r a c t i c a l  e l e c t r i c i t y  t r a i n i n g
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13* S e p a r a t e  l a b o r a t o r y  p e r i o d s

1 4 , More work w i th  r e s u l t a n t s

1 5 . S tu d y  h a rm o n ic  m o tion

A lthough  t h e  a c t i v i t i e s  a r e  l i s t e d  i n  t h e  o r d e r  o f  f r e q u e n c y  

o f  m e n t io n ,  th e y  w ere o b ta in e d  p r i m a r i l y  i n  hope o f  g a in in g  

any new i d e a s  t h a t  t h e  g r a d u a t e s  had  f o r  im prov ing  t h e  

c o u r s e .

I n  an o p t i o n a l  s e c t i o n  a t  t h e  end o f  th e  q u e s t i o n 

n a i r e s ,  t h e  g r a d u a t e s  w ere asked  t o  v o l u n t e e r  any  suggesv  

t i e n s  w hich  th e y  f e l t  would im prove th e  s e r v i c e s  o f  t h e  

p h y s ic s  c o u r s e .  The s u g g e s t io n s  a r e  p r e s e n te d  i n  o r d e r  o f  

f r e q u e n c y  o f  m e n tio n  i n  T ab le  V I I ,  A lthough  some o f  t h e  

s u g g e s t i o n s  a r e  c o n f l i c t i n g ,  t h e  f a c t  t h a t  th e y  were v o lu n 

t e e r e d  may r e p r e s e n t  a s t r o n g e r  e x p r e s s io n  o f  r e a l  n e e d .

Two i t e m s  were m en tio n ed  most f r e q u e n t l y .  One o f  th e s e  

s u g g e s te d  t h a t  t h e  s c h o o l  c u r r ic u lu m  sh o u ld  in c lu d e  an  

advanced p h y s i c s  c o u r s e  f o r  t h o s e  p la n n in g  t o  a t t e n d  c o l l e g e  

and a  more g e n e r a l  c o u r s e  f o r  o t h e r  s t u d e n t s .  The o t h e r  

s u g g e s te d  t h a t  more t im e  sh o u ld  be s p e n t  on b a s i c  p r i n 

c i p l e s  i n  p r e f e r e n c e  t o  o t h e r  a c t i v i t i e s .  The f i r s t  su g g e s 

t i o n  was r e e n f o r c e d  by t h e  r e p l i e s  t o  a  q u e s t io n  a s k in g  th e  

g r a d u a t e s  i f  t h e y  th o u g h t  t h a t  a  s e p a r a t e  more g e n e r a l  

c o u rs e  sh o u ld  be o f f e r e d  f o r  s t u d e n t s  n o t  p la n n in g  t o  a t t e n d  

c o l l e g e .  T h i r t y - s i x  o f  t h e  r e s p o n d e n t s  r e p l i e d  y e s  w h i le  23 

r e p l i e d  n o .
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TABLE V II

RESPONDENTS* VOLUNTEERED SUGGESTIONS 
BY FREQUENCY OF MENTION

c ^ . F req u en cy
S u g g e s t io n s  o f  m e n tio n

O f f e r  an  advanced  c o u r s e  and a g e n e r a l  c o u r s e  Ô
More t im e  on b a s i c  p r i n c i p l e s  7
More i n d i v i d u a l  work 3
R e q u ire  a  y e a r  of. p h y s i c s  f o r  g r a d u a t io n  3
More t im e  f o r  t h e  c o u r s e  3
More t im e  on t o p i c s  r e l a t i n g  t o  c i v i l i a n  d e f e n s e  2
More d a i l y  t e s t s  2
More e s s a y  q u e s t i o n s  on t e s t s  2
M a th em a tic s  r e q u i r e m e n t s  f o r  e n t r a n c e  2
More p ro b lem s 2
S e p a r a te  l a b o r a t o r y  p e r i o d s  2
R e q u ire  g e n e r a l  s c i e n c e  o f  a l l  f re sh m an  1
More v i s u a l  d e m o n s t r a t i o n s  1
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I n f l u e n c e  o f  m i l i t a r y  dem ands. From t h i s  s tu d y ,  i t  

was h o p e d ,  t h a t  some i n s i g h t  would be g a in e d  i n t o  t h e  

" i n f l u e n c e  o f  m i l i t a r y  demands" on s tu d e n t  n e e d s  from  th e  

c o u r s e .  One f i f t h  o f  t h e  r e s p o n d e n t s  i n  t h e  s tu d y  were i n  

t h e  m i l i t a r y  s e r v i c e .  T h is  r e p r e s e n t s  a s i z a b l e  p a r t  o f  t h e  

t o t a l  g ro u p  when c o n s i d e r a t i o n  i s  g iv e n  t o  t h e  f a c t  t h a t  t h e  

g ro u p  d o e s  n o t  i n c l u d e  any  o f  t h e  g i r l s  i n  t h e  s tu d y .  W hile 

i t  may have  been  d e s i r a b l e  t o  o b t a i n  an  even  l a r g e r  sa m p lin g  

o f  t h i s  g r o u p , t h e r e  seems t o  be some s i g n i f i c a n c e  t o  th e  

i n f o r m a t i o n  o b t a i n e d .

As m en tio n ed  p r e v i o u s l y ,  f i v e  o f  t h e  12 g r a d u a t e s  i n  

t h e  m i l i t a r y  s e r v i c e  had  been  i n  c o l l e g e  p r i o r  t o  t h e i r  

e n t r y  i n t o  t h e  s e r v i c e  and f o u r  o f  t h e  r e m a in in g  7 i n d i c a t e d  

t h e i r  d e s i r e  t o  c o n t in u e  i n  c o l l e g e  upon l e a v in g  t h e  

s e r v i c e .  One o f  t h e  o t h e r  r e s p o n d e n t s  had a t t e n d e d  a r a d i o  

s c h o o l  p r i o r  t o  e n t e r i n g  t h e  s e r v i c e .

I n  a d d i t i o n  t o  an  e x a m in a t io n  o f  t h e  n e e d s  o f  t h i s  

g ro u p  th ro u g h  a  s tu d y  o f  a l l  o f  t h e  r e s p o n d e n t s ,  an a t te m p t  

was made t o  o b t a i n  some in f o r m a t i o n  a s  t o  t h e  v a l u e s  o f  

p h y s i c s  t o  th o s e  i n  t h e  m i l i t a r y  s e r v i c e  s p e c i f i c a l l y .  A l l  

b u t  one o f  t h e  r e s p o n d e n ts  i n  t h i s  g ro u p  e i t h e r  e n t e r e d  a  

t e c h n i c a l  t r a i n i n g  s c h o o l  i n  th e  s e r v i c e  o r  e a rn e d  a  t e c h 

n i c a l  r a t i n g  by e x a m in a t io n .  I n  r e p l y  to  t h e  q u e s t io n ,  

a s k in g  what s p e c i f i c  v a lu e  p h y s i c s  had  been t o  them  i n  t h e
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m i l i t a r y  s e r v i c e ,  t h r e e  r e p l i e d  t h a t  p h y s i c s  h e lp e d  them  i n  

p a s s in g  t e c h n i c a l  q u a l i f y i n g  exams and i n  t h e i r  s c h o o l  w ork, 

e i g h t  r e p l i e d  t h a t  p h y s i c s  h e lp e d  them i n  e a r n i n g  a t e c h 

n i c a l  r a t i n g ,  and one r e p l i e d  t h a t  p h y s i c s  h e lp e d  him i n  

e l e c t r i c a l  and m e c h a n ic a l  w ork.

The u s e s  o f  p h y s i c s  p r e s e n t e d  above seem t o  be su b 

s t a n t i a t e d  by t h e  " U n i te d  S t a t e s  Navy O c c u p a t io n a l  Hand

b o o k ."  The p u b l i c a t i o n  recommends p h y s ic s  a s  a p r e r e q u i s i t e  

s c h o o l  s u b j e c t  f o r  t h i r t y - o n e  o f  t h e  62 Navy g e n e r a l  s e r v i c e  

r a t i n g s . ^ ^

A n a ly s i s  o f  f i n d i n g s . The s t a t i s t i c a l  d a t a  o b ta in e d  

th ro u g h  t h e  q u e s t i o n n a i r e  a s  to  s t a t u s  o f  t h e  r e s p o n d e n ts  

i s  b e l i e v e d  t o  be q u i t e  a c c u r a t e .  The in f o rm a t io n  r e l a t i n g  

t o  t h e  a p p l i c a t i o n s  o f  p h y s ic s  was b ased  on t h e  s t a t u s  o f  

t h e  r e s p o n d e n t s  and upon t h e  a b i l i t y  o f  t h e  r e s p o n d e n ts  t o  

r e c o g n iz e  t h e  a p p l i c a t i o n s  i n  ev e ry d a y  l i f e .  The fo rm e r  was 

q u i t e  t a n g i b l e  w h i le  t h e  l a t t e r  a lo n g  w i th  a l l  e v a l u a t i o n s  

in v o lv e d  p e r s o n a l  e r r o r  i n  ju d g m e n t.  Some o f  t h e  e r r o r s  

were en u m era ted  p r e v i o u s l y  i n  t h e  p a p e r .

The f i n d i n g s  a s  shown i n  T ab le  te n d  t o  s u p p o r t

12 B ureau  o f  N ava l P e r s o n n e l ,  U n ite d  S t a t e s  N aw  
O c c u p a t io n a l  Handbook (W ash ing ton  2 5 , Û .C ., November, 1 9 4 6 ) ,  
p p . I Ï - Ï .

13 T ab le  IV , p .  23 .
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t h e  a l l o c a t i o n  o f  t im e  i n  c l a s s  and o f  sp ace  i n  t h e  t e x t 

book . W eaver^^ found  t h e  sp ace  a l l o c a t e d  t o  t h e  v a r io u s  

u n i t s  o f  p h y s i c s  i n  tw e lv e  t e x tb o o k s  t o  a v e ra g e  a s  f o l l o w s ;

M echan ics  36 p e r c e n t  M agnetism  and
H ea t 15 p e r c e n t  e l e c t r i c i t y  24 p e r c e n t
Sound o p e r c e n t  M odem p h y s i c s  6 p e r c e n t
L ig h t  13 p e r c e n t

The r e s p o n d e n t s  l i s t e d  more a p p l i c a t i o n s  o f  p h y s ic s  r e l a t e d  

t o  m ech an ic s  t h a n  any  o t h e r  s p e c i f i c  f i e l d .  E l e c t r i c a l  u s e s  

fo l lo w e d  i n  f r e q u e n c y  w h i le  t h e  l e a s t  number o f  r e f e r e n c e s  

were made t o  so u n d . The r a n k in g s  o f  t h e  u n i t s  o f  t h e  c o u r s e  

a s  t o  im p o r ta n c e ,  by t h e  r e s p o n d e n t s ,  f a l l s  i n t o  an  o r d e r  

w hich c l o s e l y  c o r r e s p o n d s  w ith  t h e  t im e  a l l o t t e d  f o r  t h e  

u n i t s  i n  t h e  t e x t  b o o k s . T here  was o n ly  a  s l i ^ t  d i s c r e p 

ancy i n  t h e  r e l a t i v e  v a l u e s  o f  h e a t  and l i g h t .

I n  a  r e p o r t  on a  s i m i l a r  s tu d y  o f  p h y s i c s  and ch em is

t r y  c l a s s e s .  M i l l e r  and D resden^^  found  t h a t  t h e  s t u d e n t s  

d e s i r e d  more d e m o n s t r a t i o n s ,  c u r r e n t  p e r i o d i c a l s ,  and  d i s 

c u s s io n s  th a n  had  been  o f f e r e d  th e m . These t h r e e  t e c h n iq u e s  

were a l s o  r a t e d  a s  u n d e r -e m p h a s iz e d  i n  T ab le  V I . T h e

^  W eaver, J .  F . , ”The D i s t r i b u t i o n  o f  Em phasis i n  
Ten P h y s ic s  T e s t s  and i n  Twelve P h y s ic s  T e x tb o o k s ,” J o u r n a l  
o f  E d u c a t io n a l  R e s e a rc h .  2 9 :4 2 -5 5 ,  S ep te m b er ,  1945 .

^5 T a b le  V, p .  2 5 .

M i l l e r  and D re sd en , l o c . c i t .

^7 T a b le  V I, p .  2 ? .
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a g ree m en t be tw een  t h e  two s t u d i e s  on t h e s e  f a c t o r s  h e l p s  t o  

s u b s t a n t i a t e  t h e  v a l i d i t y  o f  s t u d e n t  e v a l u a t i o n s .  I t  a l s o  

p o i n t s  t o  t h e  f a c t  t h a t  t h e r e  i s  c o n s i d e r a b l e  u n i f o r m i ty  i n  

p h y s i c s  c o u r s e s  o f f e r e d  i n  d i f f e r e n t  s c h o o l s .

The s u g g e s t i o n s  f o r  a c t i v i t i e s  s e rv e d  a s  an  o u t l e t  

f o r  any i d e a s  w h ich  th e  r e s p o n d e n t s  f e l t  sh o u ld  be in c lu d e d  

i n  t h e  c o u r s e .  F r e e - w i l l  s u g g e s t i o n s  f o r  im provem ent o f  t h e  

c o u rse  w ere c o n s id e r e d  e x t r e m e ly  v a l u a b le  b e c a u se  th e y  r e 

s u l t e d  from  th e  i n i t i a t i v e  o f  t h e  s tu d e n t  r a t h e r  th a n  a 

c h o ic e  among o f f e r e d  p o s s i b i l i t i e s .
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

S ta te m e n t  o f  t h e  proDiem . The p u rp o se  o f  t h i s  s tu d y ,  

a s  s t a t e d  i n  C h a p te r  I ,  was t o  o b t a i n  in f o r m a t i o n  w hich 

would be u s e f u l  i n  im p ro v in g  th e  p h y s ic s  c o u r s e  o f  G re a t  

F a l l s  High S c h o o l th r o u g h  e v a l u a t i o n  o f  t h e  c o u r s e  l a r g e l y  

on t h e  b a s i s  o f  t h e  o p in io n s  o f  t h e  p h y s ic s  s t u d e n t s  who 

g ra d u a te d  i n  t h e  c l a s s e s  o f  1 9 W -1 9 5 0 , i n c l u s i v e .

P r o c e d u r e . M ost o f  t h e  i n f o r m a t i o n  u se d  i n  t h e  s tu d y  

was o b t a in e d  th ro u g h  t h e  u se  o f  t h e  q u e s t i o n n a i r e .  C o p ie s  

were p r e p a r e d  and  m a i le d  t o  s t u d e n t s  who com ple ted  th e  

p h y s ic s  c o u r s e  and w ere  g r a d u a te d  from  G re a t  F a l l s  High 

S ch o o l i n  t h e  c l a s s e s  o f  1 9 4^-1950 , i n c l u s i v e .  The t o t a l  

number o f  s t u d e n t s  %dio w ere  w i th in  t h i s  g roup  numbered one 

h u ndred  and f i f t y - t w o . A d d re sse s  f o r  f i f t y  o f  t h e s e  s t u 

d e n t s  c o u ld  n o t  be l o c a t e d .  Of t h e  one hundred  and two 

q u e s t i o n n a i r e s  m a i le d  t o  s t u d e n t s ,  s i x t y  w ere com ple ted  and 

r e t u r n e d  w h i le  tw e lv e  w ere  r e t u r n e d  b ec au se  t h e  a d d r e s s e s  

c o u ld  n o t  be l o c a t e d .  The re m a in in g  t h i r t y  q u e s t i o n n a i r e s  

had n o t  been  r e t u r n e d  a t  t h e  t im e  when t h i s  p a p e r  was 

w r i t t e n .

I n  t h e  q u e s t i o n n a i r e ,  s tu d e n t  r e a c t i o n s  t o  t h e  sub

j e c t  m a t t e r  o f  t h e  c o u r s e  and t h e  v a r i o u s  i n s t r u c t i o n a l

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



36

p r o c e d u r e s  w ere so u g h t  a lo n g  w i th  c e r t a i n  f a c t u a l  d a t a .  The 

s tu d y  a l s o  c o v e r s  s t u d e n t  o p in io n  a s  t o  t h e  v a l u e s  o f  th e  

c o u r s e  t o  th e  s t u d e n t s .  S u g g e s t io n s  were s o l i c i t e d  f o r  im

p r o v in g  t h e  c o u r s e .  A copy o f  t h e  q u e s t i o n n a i r e  may be 

fou n d  i n  t h e  a p p e n d ix  o f  t h i s  p a p e r .

The r e s u l t s  o f  th e  q u e s t i o n n a i r e s  w ere t a b u l a t e d  and 

sum m arized . A d d i t i o n a l  i n f o r m a t i o n  r e l a t i n g  t o  t h e  g r a d 

u a t e s  was o b ta in e d  from  t h e  p e rm an en t s c h o o l  r e c o r d s  o f  

G re a t  F a l l s  High S c h o o l .

Summary and c o n c l u s i o n s . The f o l lo w in g  in f o r m a t i o n  

h a s  been  sum m arized from  t h e  s tu d y :

1 .  S t a t u s  o f  t h e  r e s p o n d e n t s . Of t h e  r e s p o n d e n ts  
i n  t h e  s tu d y ,  7 3 .3  p e r c e n t  w ere i n  c o l l e g e ,  20 
p e r c e n t  were i n  t h e  m i l i t a r y  s e r v i c e ,  and o n ly
6 .7  p e r c e n t  w ere in c lu d e d  i n  a l l  o f  t h e  o t h e r  
g r o u p s .  An a d d i t i o n a l  15 p e r c e n t  o f  t h e  Wiole 
g ro u p ,  who were i n  t h e  m i l i t a r y  s e r v i c e ,  had been  
i n  c o l l e g e  o r  i n d i c a t e d  a  d e s i r e  t o  a t t e n d  c o l 
l e g e  upon l e a v i n g  t h e  s e r v i c e .

a .  I n  t h e  c o l l e g e  g ro u p ,  5 5 .1  p e r c e n t  e n r o l l e d  
i n  c u r r ic u lu m  r e l a t e d  t o  t h e  s c i e n c e s ,  e x 
c l u s i v e  o f  l i b e r a l  a r t s  s t u d e n t s  w i th  s c ie n c e  
m a jo rs  o r  m in o r s .  One o r  more p h y s ic s  
c o u r s e s  w ere  in c lu d e d  i n  t h e  c u r r ic u lu m  o f  
4 4 .9  p e r c e n t  o f  t h e  c o l l e g e  g ro u p .  (The two 
p e r c e n ta g e  v a l u e s  a r e  n o t  e x c lu s iv e  o f  each  
o t h e r . )

b . T w enty-one d i f f e r e n t  c o l l e g e s  were a t t e n d e d  
by th e  r e s p o n d e n t s :  t h r e e  o f  t h e  s c h o o ls
w ere i n  M ontana. However, tw e n t y - f i v e  o f  t h e  
49 r e s p o n d e n t s  a t t e n d e d  c o l l e g e s  i n  M ontana . 
Twelve r e s p o n d e n t s  a t t e n d e d  c o l l e g e s  w hich 
r e q u i r e d  C o l le g e  E n t r a n c e  Board E x a m in a t io n s .
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2 .  R e s p o n d e n ts * a p p l i c a t i o n s  o f  p h v s i c s . A g r e a t
v a r i e t y  o f  a p p l i c a t i o n s  o f  p h y s ic s  were g iv e n  by
t h e  r e s p o n d e n t s .

a .  The h ig h  s c h o o l  p h y s i c s  c o u rs e  s e rv e d  a s  a  
c o l l e g e  p r e p a r a t o r y  c o u rs e  f o r  tw en ty - tw o  
c o l l e g e  s tu d e n t s  whose c u r r ic u lu m  in c lu d e d  
one o r  more p h y s ic s  c o u r s e s .  The h ig h  s c h o o l  
c o u r s e  was an e n t r a n c e  r e q u i r e m e n t  i n  some o f  
t h e s e  s c h o o l s .

b .  Some o f  th e  r e s p o n d e n t s ,  who were e n r o l l e d  i n  
c o l l e g e  c u r r i c u l a  r e l a t e d  t o  s c i e n c e ,  made 
i n d i r e c t  u se  o f  p h y s i c s  th ro u g h  u n d e r s t a n d 
i n g s  o f  r e l a t e d  p r i n c i p l e s .

c .  Twelve o f  t h e  r e s p o n d e n ts  i n  c o l l e g e  were r e 
q u i r e d  t o  t a k e  C o l le g e  E n tr a n c e  B oard  Examin
a t i o n s .  A p h y s i c s  e x a m in a t io n  was in c lu d e d  
f o r  some o f  t h e  s c h o o l s .

d .  F i f t e e n  o f  t h e  r e s p o n d e n t s  e a rn e d  c o l l e g e  
s c h o l a r s h i p s .  Nine o f  t h i s  g ro u p  i n d i c a t e d  
t h a t  p h y s ic s  was o f  h e lp  i n  o b t a i n i n g  th e  
s c h o l a r s h i p .

e .  The r e s p o n d e n t s  o f f e r e d  a  v a r i e t y  o f  a p p l i c a 
t i o n s  i n  e v e ry d a y  l i f e . ^ °  A p p l i c a t i o n s  r e 
l a t i n g  t o  e l e c t r i c i t y  and m ech an ics  were 
m e n tio n ed  m ost f r e q u e n t l y  w h i le  o n ly  one 
a p p l i c a t i o n  r e l a t i n g  t o  sound was g iv e n .

f .  F o r t y - f o u r  o f  t h e  r e s p o n d e n ts  r a t e d  t h e  
c o u r s e  a s  b e in g  o f  more v a lu e  f o r  c o l l e g e  
s t u d e n t s  th a n  f o r  n o n c o l le g e  s t u d e n t s  w h ile  
e l e v e n  gave t h e  o p p o s i t e  r a t i n g .  F iv e  o f  t h e  
r e s p o n d e n t s  th o u g h t  t h a t  t h e  c o u rse  was o f  
e q u a l  v a lu e  t o  b o th  g ro u p s .

3 .  R e s p o n d e n ts * r a n k in g  o f  t h e  u n i t s  o f  t h e  c o u r s e .

a .  The w e ig h te d  r a n k  o r d e r  o f  im p o r ta n c e  o f  t h e  
v a r i o u s  u n i t s  w as: m e ch an ic s ,  e l e c t r i c i t y .

T ab le  IV, p .  23 .
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l i g h t ,  h e a t ,  and so u n d .

b .  The w e ig h te d  ra n k  o r d e r  o f  d i f f i c u l t y  was: 
e l e c t r i c i t y ,  m e c h a n ic s ,  l i g h t ,  h e a t ,  and 
s o u n d .

c .  The w e ig h te d  r a n k  o r d e r  a s  t o  i n t e r e s t  was: 
e l e c t r i c i t y ,  l i g h t ,  m e c h a n ic s ,  sound , and 
h e a t .

4 .  R e s p o n d e n ts  ̂ r a t i n g  o f  t h e  em p h as is  on v a r i o u s  
t e c h n i q u e s . Only two o f  t h e  t e c h n i q u e s ,  c u r r e n t  
s c ie n c e  and o t h e r  b o o k s , r e c e iv e d  more th a n  a 
m a j o r i t y  o f  r a t i n g s  w hich were n o t  c o n s id e r e d  
p r o p e r l y  em p h as ized . B oth  o f  t h e s e  i t e m s  were 
r a t e d  a s  u n d e r  em phasized  by th e  m a j o r i t y  o f  
r e s p o n d e n t s  who r e g i s t e r e d  d i s s a t i s f a c t i o n .

a .  L e c tu r e  and d i s c u s s i o n ,  s c i e n t i f i c  t h i n k i n g ,  
and d e m o n s t r a t i o n s  w ere r a t e d  a s  u n d e r  em
p h a s iz e d  W hile w orkbooks were c o n s id e r e d  a s  
o v e r  em phasized  by a  number o f  r e s p o n d e n ts  
a l th o u g h  t h e  m a j o r i t y  r a t e d  them a s  p r o p e r ly  
em p h a s iz e d .

b .  The l e c t u r e  and d i s c u s s i o n  t e c h n iq u e  was r a t 
ed a s  t h e  m ost i n t e r e s t i n g  w h ile  t h e  workbook 
was r a t e d  a s  t h e  l e a s t  l i k e d  t e c h n iq u e  by a 
p l u r a l i t y  o f  r e s p o n d e n t s .

5 . R e s p o n d e n ts * s u g g e s t i o n s . The r e s p o n d e n ts  o f 
f e r e d  a  v a r i e t y  o f  s u g g e s t io n s  f o r  im prov ing  th e
c o u r s e .

a .  T h i r t y - s i x  o f  t h e  r e s p o n d e n ts  f e l t  t h a t  a
s e p a r a t e  more g e n e r a l  c o u rs e  sh o u ld  be o f 
f e r e d  f o r  th o s e  s t u d e n t s  who do n o t  p la n  t o  
a t t e n d  c o l l e g e  w h i le  t w e n t y - th r e e  opposed t h e  
i d e a .

6 .  I n f l u e n c e  o f  m i l i t a r y  dem ands.

a .  F iv e  o f  t h e  12 r e s p o n d e n ts  i n  t h e  m i l i t a r y

p p .  2 6 - 3 0 .
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s e r v i c e  had  been  i n  c o l l e g e  p r i o r  to  t h e i r  
e n t r y  i n t o  t h e  s e r v i c e  and f o u r  o f  t h e  o th e r  
7 i n d i c a t e d  t h e i r  d e s i r e  to  c o n t in u e  i n  c o l 
l e g e  upon  l e a v i n g  th e  s e r v i c e .

b .  The f o l l o w in g  s p e c i f i c  v a lu e s  o f  p h y s ic s  i n  
t h e  m i l i t a r y  s e r v i c e  were l i s t e d :  Three
r e s p o n d e n t s  s t a t e d  t h a t  p h y s ic s  was o f  h e lp  
i n  p a s s i n g  q u a l i f y i n g  exams and i n  s c h o o l  
w ork , e i g h t  s t a t e d  t h a t  p h y s ic s  h e lp e d  i n  
e a r n i n g  a  t e c h n i c a l  r a t i n g ,  and  one r e p l i e d  
t h a t  p h y s ic s  h e lp e d  i n  e l e c t r i c a l  and  mechan
i c a l  w ork .

R ecom m endations. I n  t h e  l i ^ t  o f  t h e  in f o r m a t io n  
which h a s  been  p r e s e n t e d  i n  t h i s  s tu d y ,  t h e  f o l lo w in g  r e c 
om m endations a p p e a r  t o  be j u s t i f i a b l e :

1 .  B ecause  t h e  i n f o r m a t io n  b ro u g h t  o u t  by t h i s  s tu d y  
i n d i c a t e s  t h a t  t h e  r e s p o n d e n ts  a r e  s a t i s f i e d  i n  
g e n e r a l  w i th  th e  c o u r s e ,  t h e  s tu d y  d o e s  n o t  p r o 
v id e  j u s t i f i c a t i o n  f o r  any m a jo r  changes  i n  t h e  
c o u r s e .

2 .  The c o l l e g e  p r e p a r a t o r y  f u n c t i o n s  o f  t h e  c o u rse  
sh o u ld  be exam ined and s t r e n g th e n e d  i n  l i n e  w i th  
t h e  p e r c e n ta g e  o f  s t u d e n t s  who c o n t in u e  on t o  
c o l l e g e .

3 .  The g e n e r a l  e d u c a t i o n a l  v a l u e s  o f  t h e  c o u rse  
sh o u ld  be p r e s e r v e d  and im proved .

4 .  About t h e  same d i v i s i o n s  o f  t im e  sh o u ld  be c o n t i n 
ued among th e  u n i t s  o f  t h e  co u rse *

5* More c u r r e n t  p e r i o d i c a l s  and r e f e r e n c e  books 
sh o u ld  be made a v a i l a b l e  and u t i l i z e d  i n  th e  
c l a s s .

6 .  F u r t h e r  e v a l u a t i o n  sh o u ld  be made o f  t h e  adequacy  
o f  em p h as is  on l e c t u r e s  and d i s c u s s i o n ,  
s c i e n t i f i c  t h i n k i n g ,  and d e m o n s t r a t io n .

7 .  The p o s s i b i l i t y  o f  o v e r -e m p h a s is  on workbooks 
sh o u ld  a l s o  be f u r t h e r  i n v e s t i g a t e d .
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Ô, E s p e c i a l l y  u n d e r  th e  p r e s e n t  w o rld  c o n d i t i o n s ,
in f o r m a t i o n  and  g u id a n c e  sh o u ld  be made a v a i l a b l e  
f o r  a l l  s t u d e n t s  i n  t h e  h ig h  s c h o o l  f o r  p la n n in g  
a program  t h a t  c o n s i d e r s  t h e  v a l u e  o f  u n d e r 
s ta n d in g  th e  p r i n c i p l e s  o f  p h y s i c s .  Those s t u 
d e n t s ,  ^ o  may e n t e r  t h e  m i l i t a r y  s e r v i c e ,  sh o u ld  
be in fo rm e d  a s  t o  t h e  u s e s  o f  p h y s i c s  i n  th e  
s e r v i c e .

9 .  A s tu d y  o f  t h e  p h y s i c a l  s c ie n c e  n e e d s  o f  th o s e  
s t u d e n t s  who do n o t  e n r o l l  i n  p h y s ic s  i s  sug 
g e s t e d .  The p o s s i b i l i t y  o f  o f f e r i n g  a more g en 
e r a l  c o u r s e  i n  a d d i t i o n  t o  t h e  p r e s e n t  c o u rse  
sh o u ld  be c o n s id e r e d ,

1 0 .  A s i m i l a r  e v a l u a t i o n  s tu d y  e v e ry  few  y e a r s  i s  
s u g g e s te d  a lo n g  w i th  a  c o n t in u o u s  fo l lo w -u p  s tu d y  
o f  a l l  h ig h  s c h o o l  s t u d e n t s .

1 1 . T h is  s tu d y  d o e s  n o t  le n d  i t s e l f  t o  b ro a d  gen
e r a l i z a t i o n s  and t h e r e f o r e  sh o u ld  n o t  be used  i n  
t h a t  way.
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G re a t  F a l l s  High S ch o o l 
G ra d u a te  S u rv ey  

P h y s ic s  D epartm en t

I n  t h e  i n t e r e s t  o f  o b t a i n i n g  in f o r m a t i o n  which w i l l  be 
o f  v a l u e  i n  im p ro v in g  t h e  p h y s ic s  c o u rse  o f f e r e d  t o  f u t u r e  
s t u d e n t s ,  w ould  you p l e a s e  co m p le te  t h i s  q u e s t i o n n a i r e 3 
Your s i n c e r e  and o b j e c t i v e  a n sw e rs  w i l l  be g r e a t l y  a p p r e c i a 
t e d .  A l l  i n f o r m a t i o n  w i l l  be t r e a t e d  s t r i c t l y  c o n f i d e n t i a l .  
P l e a s e  r e t u r n  by May 3 1 .

J .  J .  S t e f a n o f f

Name Pr e s e n t  A d d ress
( s t r e e t  and Number)

M a rr ie d  G i r l s  ____________________________________________________
(W rite  m aiden  name h e r e )  C i ty  S t a t e

D ate  Da t e  o f  H igh S ch o o l G ra d u a t io n __________________
( p r e s e n t )

I ,  I f  em ployed f u l l  t im e — perm an en t p o s i t i o n  p l e a s e  s t a t e :  
1 .  N a tu re  o f  work

( s t e n o g r a p h e r ,  e l e c t r i c i a n ,  e t c . )
I I .  I f  you h av e  had an y  f u r t h e r  e d u c a t io n  s in c e  g r a d u a t io n  

p l e a s e  s t a t e :
1 .  Name o f  s c h o o l _______________________________________

(D eaco n ess  S choo l o f  N u rs in g ,  e t c . )
2 .  C ourse  t a k e n _________

(M e c h a n ic a l  e n g i n e e r i n g , e t c . ]
3 .  Number o f  m onths i n  a t t e n d a n c e __________________________
4 .  Does y o u r  c u r r ic u lu m  in c l u d e  one o r  more c o u r s e s  i n  

p h y s ic s ?  Yes No

I f  you a r e  a t t e n d i n g  s c h o o l  on a s c h o l a r s h i p ,  s t a t e  :
5 . Type o f  s c h o l a r s h i p _______ _______________________________
6 .  Was h ig h  s c h o o l  p h y s ic s  o f  any h e lp  i n  e a r n in g  th e  

s c h o l a r s h i p ?  Yes No_
I I I .  I f  you a r e  i n  t h e  armed f o r c e s ,  p l e a s e  answ er t h e  

f o l lo w in g  q u e s t i o n s :
1 .  Would you have  e n t e r e d  c o l l e g e  had you n o t  e n t e r e d  

m i l i t a r y  s e r v i c e ?  Yes No____
2 ,  What s p e c i f i c  v a lu e  h a s  p h y s ic s  had t o  you i n  t h e  

m i l i t a r y  s e r v ic e ? .
IV . 1 .  I n  column A, ch eck  one r a t i n g  f o r  each  p a r t  which

b e s t  d e s c r i b e s  y o u r  e v a l u a t i o n  o f  t h e  em phas is  t h a t  
was p la c e d  on t h a t  p a r t .  I n  column D, check  t h e  
p a r t  w hich  you fo u n d  m ost i n t e r e s t i n g .  I n  column c ,  
check  t h e  p a r t  w hich  you l i k e d  l e a s t .
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_______________________________________________4____________ B C
P a r t  U nder P ro p e r  Over______

à .  L e c tu r e  and d i s c u s s i o n ______________________
b .  T ex tbook
c .  O th e r  books
d .  P ro b lem s
e .  S c i e n t i f i c  t h i n k i n g
f . L a b o r a to r y  e x p e r im e n ts  

P r o j e c t s  [ i n d i v i d u a l )
h .  T e s t i n g _________
i .  F i lm s  and c h a r t s
i .  D e m o n s t ra t io n s
k .  Workbooks
1 .  C u r r e n t  s c i e n c e

2 .  The u n i t s  w hich  w ere s t u d i e d  i n  t h e  p h y s ic s  c o u r s e  a r e  
l i s t e d  i n  t h e  f o l lo w in g  t a b l e .  R a te  t h e  u n i t s  from  1 
t o  5 i n  d e c r e a s i n g  o r d e r  o f  d i f f i c u l t y ,  o f  im p o r ta n c e ,  
and o f  i n t e r e s t  t o  you . (The m ost d i f f i c u l t  would be 
r a t e d  *1")

U n i t s Xmnortance D i f f i c u l t y  I n t e r e s t
a . M echan ics
b . H eat
c . E l e c t r i c i t y
d . L ig h t
e . Sound

3 . Do you t h i n k  P h y s i c s  i s  more im p o r ta n t  t o  th e  s tu d e n t  
g o in g  t o  c o l l e g e  th a n  to  t h e  s tu d e n t  n o t  p la n n in g  t o  go 
t o  c o l l e g e ?  C o l le g e _____ N o n co lleg e____

4 .  Do you t h i n k  a  s e p a r a t e  more g e n e r a l  c o u rs e  sh o u ld  be 
o f f e r e d  f o r  s t u d e n t s  n o t  p l a n n in g  t o  a t t e n d  c o l le g e ?
Yes No____

5. P le a s e  g iv e  an i l l u s t r a t i o n  w here you u se d  i n  e v e ry d a y  
l i f e  so m e th in g  w hich  you l e a r n e d  i n  p h y s ic s . .

6 ,  What a c t i v i t i e s  w ould  you have in c lu d e d  i n  p h y s ic s  
c l a s s  t h a t  w ould  have  made t h e  s u b j e c t  more p r a c t i c a l
f o r  you?_______________________________ ______ _______ _________

V. O p t io n a l :  I f  you w ish  t o  make any s u g g e s t io n  w hich you
t h i n k  w i l l  im prove t h e  s e r v i c e s  o f  t h e  p h y s ic s  c o u r s e  o f  
G re a t  F a l l s  H igh S c h o o l and t h u s  h e lp  f u t u r e  g r a d u a t e s ,  
we sh o u ld  be v e ry  g r a t e f u l  i f  you w i l l  do s o .  You may 
w r i t e  on t h e  back  o r  a t t a c h  a  s h e e t  o f  y o u r  own.
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