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THE ACHIEVEMENT OF EIGHTH GRADE_STUDENTS 

IN ARITHMETIC WITH RESPECT TO SELECTED 

PATTERNS OF TEACHER PREPARATION

CHAPTER I

THE PROBLEM: ITS BACKGROUND AND SCOPE

I n t r o d u c t io n

The amount and k ind  o f  p r e p a r a t io n  t h a t  a p r o s p e c t iv e  t e a c h e r  r e 

c e iv e s  i n  an  i n s t i t u t i o n  o f  h ig h e r  l e a r n in g  engaged in  p r e p a r in g  t e a c h e r s ,  

w hether  t h i s  i s  i t s  p r im ary  f u n c t io n  o r  n o t ,  v a r i e s  c o n s id e r a b ly  from in 

s t i t u t i o n  to  i n s t i t u t i o n .

In  g e n e r a l ,  p r e p a r a t io n  o f  the  p ro s p e c t iv e  te a c h e r  may be d iv id e d  

i n t o  t h r e e  h e a d in g s :

(1) G enera l e d u c a t io n  c o u rs e s

(2) P r o f e s s i o n a l  e d u c a t io n  c o u rse s

(3 )  S p e c ia l iz e d  s u b j e c t - m a t t e r  co u rses  

A ccord ing  to  Lieberman:

The g e n e ra l  e d u c a t io n  c o u rs e s  a re  supposed to  p ro v id e  e d u c a t io n a l  
e x p e d ie n c e s  which everyone shou ld  have r e g a r d l e s s  o f  o c c u p a t io n a l  
c h o ic e .  The s u b j e c t - m a t t e r  c o u rs e s  a re  th o se  i n  the  p ro s p e c t iv e  te a c h 
in g  f i e l d  o f  s p e c i a l i z a t i o n ,  such  as E n g l ish  o r  m athem atics  o r  b io lo g y .  
P r o f e s s i o n a l  e d u c a t io n  c o u rse s  a re  th o se  o r i e n t e d  to  t e a c h in g ,  r e s e a r c h ,  
and to  e d u c a t io n  as  a s o c i a l  i n s t i t u t i o n . ^

^Myron Lieberm an, E d u ca tio n  as  a P r o f e s s i o n .  ( P r e n t i c e  H a l l ,  I n c . ,  
Englewood C l i f f s ,  N. J . , 1956),  pp. 137-138.



Because o f  o v e r la p p in g  o f  th e  c o n te n t  o f  th e  c o u rs e s  o f f e r e d  f o r  g e n e ra l  

e d u c a t io n  o r  s p e c i a l i z a t i o n  c r e d i t  i t  was d i f f i c u l t  to  d e f in e  e x a c t l y  the  

c a te g o ry  in  which some o f  th e  co u rse s  belonged . An ex am in a t io n  o f  the  l i t 

e r a t u r e  a l s o  showed t h a t  n o t  a l l  w r i t e r s  ag ree  t h a t  th e  p r o s p e c t iv e  t e a c h e r  

needs a l l  th r e e  ty p e s  o f  p r e p a r a t io n .  For i n s t a n c e ,  B esto r^  in d i c a te d  

t h a t  s p e c i a l i z e d  e d u c a t io n  i s  im p o r ta n t  bu t t h a t  p r o f e s s io n a l - e d u c a t i o n  

c o u rse s  a re  s u p e r f lu o u s .  Woodring and H utch ins  b e l ie v e d  t h a t  a g e n e ra l  

e d u c a t io n  i s  s u f f i c i e n t ,  w i th  Woodring conceding  t h a t ,  p e rh a p s ,  one o r  

two c o u rse s  in  p r o f e s s i o n a l  e d u c a t io n  a re  n e c e s s a ry .  B arr^  s t a t e d  t h a t  a l l  

th r e e  ty p e s  o f  p r e p a r a t io n  a re  n e c e s s a ry  in  p re p a r in g  s u c c e s s f u l  t e a c h e r s .  

With t h i s  d i v e r s i t y  o f  o p in io n  among the  e x p e r t s  a p p e a r in g  in  th e  l i t e r 

a t u r e ,  i t  was n o t  s u r p r i s i n g  t h a t  th e  req u ire m en ts  w i th  r e s p e c t  to  th e se  

th r e e  ty p e s  o f  p r e p a r a t io n  v a r i e d  from s t a t e  to  s t a t e  and from i n s t i t u t i o n  

to  i n s t i t u t i o n .  I t  must be remembered, however, t h a t  c e r t i f i c a t i o n  r e 

qu irem en ts  d i r e c t l y  c o n t r o l l e d  o n ly  the  minimum re q u ire m e n ts  o f  te a c h e r  

p r e p a r a t io n .  Among t e a c h e r  e d u c a t io n  i n s t i t u t i o n s  th ro u g h o u t  th e  n a t io n  

th e  minimum re q u i r e d  c o u rs e s  v a r ie d  as fo l lo w s  f o r  the  e lem en ta ry  c e r t i f 

i c a t e s : ^

^A rthur E. B e s to r ,  E d u c a t io n a l  W a s te la n d s . (Urbana: The U n iv e r s i t y  
o f  I l l i n o i s  P r e s s ,  1953) ,  p. 138.

P au l Woodring, New D ir e c t io n s  in  T eacher E d u c a t io n , (New York: 
Fund f o r  Advancement o f  E d u c a t io n ,  P u b l i s h e r s ,  1957), p. 76.

^Robert Maynard H u tc h in s ,  The H igher L ea rn ing  in  A m erica . (New 
Haven: Yale U n iv e r s i t y  P r e s s , 1936),  p. 56.

^A. S. B a r r ,  " C h a r a c t e r i s t i c s  o f  S u c c e s s fu l  T e a c h e rs ,  "P h i D e lta  
Kappan. XXXIX:6 ,  (March, 1958) ,  p. 283.

^W. E a r l  A rmstrong and T. M. S t i n n e t t ,  A Mannual on C e r t i f i c a t i o n  
Requirem ents  f o r  School P e rs o n n e l  i n  th e  U nited  S t a t e s , (W ashington , D .C .:  
N a t io n a l  Commission on Teacher E duca tion  and P r o f e s s i o n a l  S ta n d a rd s ,  
N a t io n a l  E d u ca tio n  A s s o c i a t i o n  o f  th e  U nited  S t a t e s ,  1961) ,  219 pp.



(1) G eneral E duca tion

Requirem ents v a r i e d  from a low o f  s ix t e e n  hours  i n  P u e r to  

Rico to  a h igh  o f  104 sem es te r  hours in  I l l i n o i s .

(2) P r o f e s s i o n a l  E duca tion

Requirem ents  v a r i e d  from a low o f  s ix t e e n  sem es te r  hours in  

N orth Dakota to  a h ig h  o f  t h i r t y - s i x  in  M i s s i s s i p p i ,  New 

J e r s e y ,  and New York.

(3 )  S p e c ia l iz e d  S u b je c t  M a tte r

Not a l l  o f  the  s t a t e s  s p e c i f i e d  a re q u i re d  number o f  hours 

i n  a m ajor f i e l d .  Some m ere ly  s p e c i f i e d  a b a c h e l o r ’s degree  

from an a c c r e d i t e d  i n s t i t u t i o n .  For those  which d id  s p e c i fy  

a m ajor f i e l d  o f  s p e c i a l i z a t i o n ,  the  req u irem en ts  v a r ie d  from 

a low o f  f i f t e e n  hours in  New Mexico to  a h ig h  in  Michigan 

o f  tw e n ty - fo u r  hours  i n  a m ajor f i e l d  and two minors o f  f i f 

te e n  hours  each  o r  fo u r  m inors o f  f i f t e e n  hours each  to  be 

in  a re a s  t a u g h t  in  e lem en ta ry  s c h o o ls .

For the  secondary  c e r t i f i c a t e ,  minimum re q u i re d  course  work v a r ie d  

as  fo l lo w s :^

(1) G eneral E duca tion

Requirem ents  v a r ie d  from a low o f  tw e n ty - f iv e  sem es te r  hours 

in  M isso u r i  to  a h igh  o f  104 sem es te r  hours in  I l l i n o i s .

(2) P r o f e s s i o n a l  E duca tion

Requirem ents  v a r ie d  from a low o f  f i f t e e n  sem es te r  hours in  

V i r g in i a  to  a h igh  o f  tw enty-A ine hours in  P u e r to  Rico.

^ Ib id .



(3) S p e c ia l iz e d  S u b je c t  M a tte r

Requirem ents  v a r i e d  from s t a t e  to  s t a t e  and s u b j e c t  to  s u b j e c t  

w i th in  the s t a t e .  For example; th e  minimum req u ire m en t  to  

te a c h  p h y s ic s  in  L o u is ian a  was tw elve sem e s te r  hours  bu t  e i g h t -  

eeen sem e s te r  hours were r e q u i re d  i n  m athem atics  and tw e n ty - fo u r  

s em es te r  hours  in  E n g l ish .  C o n n e c t ic u t  r e q u i r e d  a minimum o f  

t h i r t y  sem es te r  hours in  E n g l ish  and e ig h te e n  in  m athem atics  

and p h y s ic s .  The s m a l l e s t  minimum req u ire m e n t  i n  a s u b je c t  

f i e l d  was s i x  hours  in  New H am pshire , w h ile  the  l a r g e s t  min

imum req u ire m en t  f o r  a s u b je c t  m a t te r  f i e l d  was f i f t y - f o u r  in  

W isconsin .

C e r t i f i c a t i o n  re q u ire m e n ts  were f u r t h e r  co m p lica ted  by the  d i f f e r 

e n t  ty p e s  o f  c e r t i f i c a t e s  i s s u e d .  They were d iv id e d  in t o  t h r e e  c a t e g o r i e s : ^

(1 )  A ccording  to  d u r a t io n  o f  v a l i d i t y

Examples o f  th e se  a re  l i f e ,  perm anent,  p r o v i s i o n a l ,  p r o b a t io n 

a ry  and tem porary .

(2) A ccording to  l e v e l s  o f  p r e p a r a t io n

Examples o f  t h i s  type  o f  c e r t i f i c a t e  a re  r e g u l a r ,  s t a n d a r d ,  

p r o f e s s i o n a l ,  em ergency, and s u b s ta n d a rd .

(3) A ccording to  a u t h o r i z a t i o n  o f  t e a c h in g  p o s i t i o n  ass ig n m en t.  

Examples o f  t h i s  type o f  c e r t i f i c a t e  a re  b la n k e t  o r  g e n e r a l ,  

e n d o rse d ,  and s p e c i a l  f i e l d .  A s p e c i a l  f i e l d  c e r t i f i c a t e  

may be is s u e d  f o r  each  f i e l d ,  o r  one c e r t i f i c a t e  may be 

is s u e d  w i th  th e  s p e c i a l  f i e l d s  l i s t e d  on th e  c e r t i f i c a t e .

The is su a n c e  o f  th e s e  ty p e s  o f  c e r t i f i c a t e s  has the  e f f e c t  o f

l l b i d . , p. 15.



varying the requirements by a llow in g  a teacher to teach  w ith  an emer

gency or substandard c e r t i f i c a t e  th a t  has l e s s  than the standard  

requ irem ents .

In tw en ty -e igh t  s t a t e s ,  elem entary and secondary c e r t i f i c a t e s  

overlapped the ju n io r  high sch oo l grades. In most s t a t e s ,  the teacher  

could not teach  in  the organized ju n io r  high school w ith  an elementary  

c e r t i f i c a t e  without having the required number o f  sem ester hours in  the 

su b jec t  being taught. However, Oklahoma, Oregon, and Texas perm itted a 

teach er  w ith  an elementary c e r t i f i c a t e  to teach the same su b jec ts  in  

grades seven and e ig h t  as a teach er  w ith  a secondary c e r t i f i c a t e .  North 

Dakota issu ed  one c e r t i f i c a t e  which was v a l id  fo r  a l l  grades in  nonaccred

i t e d  s c h o o ls .  T h is ,  in  e f f e c t ,  lowered s p e c ia l iz e d  su b jec t-m a tter  req u ir e 

ments in  th ese  four s t a t e s  because elem entary c e r t i f i c a t e s  did not u su a l ly  

requ ire  a large number o f  sem ester hours o f  c o l le g e  work in  su b jec t-m a tter  

f i e l d s  to  be taught.

The Background and Need for  the Study

As the c r i t i c i s m  o f  teach er  education  have increased  in  recent  

y e a r s ,  so have the teacher c e r t i f i c a t i o n  requirem ents.^ In many in s ta n c e s ,  

the a d d it io n a l  requirements ra ise d  standards to  the b a ch e lo r 's  degree 

where many a u t h o r i t ie s  agree i t  ought to  be i f  teach ing  i s  to  be regarded 

as a p r o fe s s io n .  In those s t a t e s  where the b a ch e lo r 's  degree was already  

the minimum, the m aster 's  degree and beyond o f te n  became the minimum. In 

a d d it io n  to  the increased  requirements demanded by the various s t a t e s  for

^W. James Popham and Suzanne W. G reenberg , "Teacher E d u ca t io n ;  A 
Decade o f  C r i t i c i s m , "  Ph i D e lta  K appan. X L :I I I  (December, 1958 ) ,  pp. 118- 
120.



c e r t i f i c a t i o n ,  other  agen c ies  such as the North Central A ss o c ia t io n  o f  

Secondary Schools and C olleges  a l s o  increased  th e ir  requirements.

An ex am in a t io n  o f  c e r t i f i c a t i o n  p r a c t i c e s  i n  m athem atics  in  

Oklahoma re v e a le d  the  same upward t r e n d  in  re q u ire m e n ts  as  r e p o r te d  in  

o th e r  s t a t e s .  T eachers  w i th  the  fo l lo w in g  ty p e s  o f  s ta n d a rd  c e r t i f i c a t e s  

were c e r t i f i e d  to  te a c h  a r i t h m e t i c  in  g rad es  seven  and e i g h t  in  the  

j u n i o r  h ig h  sch o o ls  o f  Oklahoma:

1. S tandard  M athem atics C e r t i f i c a t e .

In  1957, tw e n ty - fo u r  hours  o f  cou rse  work in  c o l le g e  m athem atics  

were r e q u i r e d  fo r  t h i s  c e r t i f i c a t e  n e c e s s a ry  f o r  th e  te a c h in g  o f  mathemat

i c s  in  g rad es  seven  th ro u g h  tw e lv e .  T h is  req u ire m en t could  be reduced  by 

th r e e  s e m e s te r  hours  f o r  in te rm e d ia te  a lg e b ra  and two se m e s te r  hours  fo r  

s o l i d  geom etry  and t r ig o n o m e try  when ta k en  in  h ig h  s c h o o l .  However, n o t  

more th a n  s i x  s e m e s te r  hours o f  such c r e d i t  could  be used in  re d u c in g  the  

t o t a l  r e q u i r e m e n t ,  making th e  minimum req u ire m en t  e ig h te e n  s e m e s te r  hours  

o f  co u rse  work in  c o l l e g e . ^  In  O c to b e r ,  1961, t h i s  req u ire m en t f o r  the  

s ta n d a rd  c e r t i f i c a t e  was r a i s e d  to  tw e n ty -e ig h t  se m e s te r  hours  o f  course  

work in  c o l l e g e  m athem atics  w i th  a minimum o f  tw en ty -one  to  be ea rned  in  

c o l l e g e . ^

In  a d d i t i o n  to  the s ta n d a rd  c e r t i f i c a t e ,  an ap p ro v a l c r e d e n t i a l  

was r e q u i r e d  o f  a l l  t e a c h e r s  s t a r t i n g  w ith  th e  b eg in n in g  o f  th e  sch o o l

^ O l iv e r  Hodge, A Handbook on Teacher C e r t i f i c a t i o n  and Teacher 
E d u ca tio n  P ro g ram s, (Oklahoma C i ty ,  Oklahoma: S ta t e  Board o f  E d u c a t io n ,  
R evised J u l y  1 ,  1957) ,  p. 24.

2
O liv e r  Hodge, Teacher E d u c a t io n ,  C e r t i f i c a t i o n ,  and Assignment 

Handbook, (Oklahoma C i t y ,  Oklahoma; S ta t e  Board o f  E d u c a t io n ,  R evised 
O ctober  1 , 1961),  p. 12.



y e a r  in  1963.1 The re q u ire m e n ts  fo r  th is  s p e c i f i c  c e r t i f i c a t e  in  mathe

m a t ic s  in c lu d e d  tw e n ty - fo u r  s em es te r  hours o f  course  work in  m athem atics  

f o r  a t e a c h e r  w i th  a m ajor te a c h in g  ass ignm ent in  m athem atics  and e ig h te e n  

hours  f o r  a t e a c h e r  w i th  a m inor ass ignm ent in  m a them atic s .  Only th r e e  

s e m e s te r  hours  w i l l  be deduc ted  f o r  in te rm e d ia te  a l g e b r a ,  t r ig o n o m e t ry ,  o r  

s o l i d  geom etry  earned  in  h igh  sc h o o l .

2. S tandard  E lem en tary  C e r t i f i c a t e

Teachers  working toward a s ta n d a rd  e le m e n ta ry  c e r t i f i c a t e  in  1957

were r e q u i r e d  to  take  cou rse  work in  m athem atics  a l th o u g h  no minimum was 
2

s t i p u l a t e d .  A change was made in  O c tober ,  1961, r a i s i n g  th e  minimum to  

two c o u rs e s  in  m athem atics  w i th  th e  second course  to  be in  s u b je c t  m a t te r  

c o n te n t  a n d /o r  methods and m a te r i a l s  e s p e c i a l l y  a p p r o p r ia te  to  p r e p a r a t io n  

f o r  t e a c h in g  a t  th e  e lem en ta ry  l e v e l . ^

3. S tandard  C e r t i f i c a t e  in  Any F ie ld  w i th  a Minimum o f  F i f t e e n  

C o llege  Hours in  M athem atics .

The minimum number o f  c o l le g e  hours re q u i re d  f o r  te a c h in g  mathe

m a t ic s  w ith  a s ta n d a rd  c e r t i f i c a t e  in  any f i e l d  was a l s o  changed by the  

S t a t e  Board o f  E duca tion . In  J u n e ,  1955, th e  minimum number o f  c o l le g e  

hours  o f  c o l le g e  m athem atics  r e q u i r e d  was s i x t e e n  w i th  a maximum deduc

t i o n  o f  s i x  hours fo r  work done in  the  s u b je c t  in  h igh  s c h o o l .^  In  J u ly

l l b i d . , p. 87.

2O liv e r  Hodge, A Handbook on T eacher C e r t i f i c a t i o n  and Teacher 
E duca tion  P rog ram s. (Oklahoma C i t y ,  Oklahoma: S ta t e  Board o f  E d u c a t io n ,  
R ev ised  J u l y  1, 1957),  p . 21.

^ O l iv e r  Hodge, T eacher E d u ca t io n .  C e r t i f i c a t i o n ,  and Assignment 
Handbook. (Oklahoma C i ty ,  Oklahoma: S ta t e  Board o f  E d u ca t io n ,  Revised 
O ctober  1 ,  1961),  p. 8.

^ O l iv e r  Hodge, Annual High School B u l l e t i n . (Oklahoma C i ty ,  Okla
homa: S ta t e  Board o f  E d u c a t io n ,  June 30, 1955), p. 12.



1959, the  minimum was reduced  to  f i f t e e n  hours  w ith  a maximum d e d u c t io n  

o f  s i x  hours  f o r  work done in  th e  s u b je c t  in  h ig h  s c h o o l .^  The minimum 

was n o t  changed in  O c to b er ,  1961, b u t  a w arning  was is s u e d  t h a t  in  1962 

the  minimum c o l le g e  p r e p a r a t io n  in  t h a t  p a r t i c u l a r  f i e l d  would be e i g h t -

O
een  h o u rs .

4. G enera l o r  B lanket High School C e r t i f i c a t e  w i th  a Minimum o f  

F i f t e e n  C ollege Hours in  M athem atics ( t h i s  c e r t i f i c a t e  i s  no lo n g e r  

is s u e d  in  Oklahoma, bu t i t  i s  s t i l l  re co g n iz e d  as v a l i d  f o r  th o se  t e a c h 

e r s  who a re  so c e r t i f i c a t e d ) .

Changes in  re q u ire m e n ts  f o r  t h i s  c e r t i f i c a t e  were i d e n t i c a l  to  the  

changes made in  the  req u ire m en ts  f o r  te a c h in g  m athem atics  w i th  a s ta n d a rd  

c e r t i f i c a t e  in  any f i e l d .  Minimum re q u ire m e n ts  in  1962 were to  be e i g h t 

een sem e s te r  hours  o f  c o l le g e  p r e p a r a t io n  in  m a them atic s .

A summary o f  the  req u ire m en ts  f o r  te a c h in g  m athem atic s  in  1962 

re v e a le d  t h a t  a t e a c h e r  w i th  a S tandard  M athem atics C e r t i f i c a t e  needed a 

minimum o f  tw enty-one  s e m e s te r  hours  o f  c o l le g e  m a them atic s ;  a t e a c h e r  

w i th  a S tandard  E lem en ta ry  C e r t i f i c a t e  needed two c o u rse s  in  m a them atic s ;  

and a t e a c h e r  w i th  a S tandard  C e r t i f i c a t e  in  any f i e l d  o r  a L i f e  o r  

b la n k e t  c e r t i f i c a t e  needed a minimum o f  e ig h te e n  sem e s te r  hours  o f  c o l le g e  

work in  m a them a tic s .  T h e re fo re ,  i t  was p o s s i b le  t h a t  in  the  same schoo l 

a t e a c h e r  w i th  s i x  s em es te r  h o u r s ,  a t e a c h e r  w i th  e ig h te e n  se m e s te r  h o u rs ,  

and a t e a c h e r  w i th  tw enty-one  sem e s te r  hours  o f  m athem atics  would a l l  be 

te a c h in g  e ig h th  g rade  a r i t h m e t i c .  Because en fo rcem en t o f  s t a t e  r e g u l a t i o n s

^ O liv e r  Hodge, Annual B u l l e t i n  f o r  E lem entary  and Secondary  S c h o o l s . 
(Oklahoma C i t y ,  Oklahoma: S ta t e  Board o f  E d u c a t io n ,  J u l y ,  1 9 5 9 ) ,  p. 18.

^I b i d . , p. 18.



i s  n o t  u n ifo rm , an even g r e a t e r  v a r i a t i o n  i s  p o s s i b l e .

A lthough the  minimum re q u ire m e n ts  fo r  p r e p a r a t i o n  in  s u b j e c t -  

m a t t e r  f i e l d s  a re  r i s i n g ,  th e r e  has n o t  been a p a r a l l e l  in c r e a s e  in  the  

re q u ire m e n ts  f o r  p r o f e s s io n a l  e d u c a t io n .  As s t a t e d  by th e  Manual on 

C e r t i f i c a t i o n  R equirem ents  f o r  School P e rso n n e l  in  the U nited  S t a t e s  in  

1959:1

The c o n t in u in g  c r i t i c i s m  o f  o v e r c o n c e n t r a t io n  upon "m eth o d o lo g y ,” 
a d e r i s i v e  te rm  used to  d en o te  a l l  e d u c a t io n  c o u r s e s ,  does n o t  seem 
to  be borne ou t  by r e p o r te d  re q u ire m e n ts  o f  the  s t a t e s .

T h is  e d i t i o n  o f  th e  Manual r e f l e c t s  a co n tin u ed  t r e n d  toward t e l e 
sco p in g  p r o f e s s i o n a l  r e q u ire m e n ts  toward p r a c t i c e s  c l u s t e r i n g  around 
18 se m e s te r  hours  f o r  h ig h - s c h o o l  t e a c h e r s  and 24 f o r  e le m e n ta ry -  
s ch o o l  t e a c h e r s .

In  a p r o f e s s io n  which r e l i e s  h e a v i ly  on measurement and e v a lu a 

t i o n  to  make d e c i s io n s  re g a rd in g  i t s  c l i e n t s ,  i t  would ap p ea r  t h a t  b a s ic  

changes i n  c e r t i f i c a t i o n  shou ld  be based  on r e s e a r c h  e v id e n c e .  However, 

E a r l  W. Anderson and E l f r e d a  M. Rusher^ r e p o r te d  t h a t  th e  m ajo r r e s e a r c h  

in  t e a c h e r  c e r t i f i c a t i o n  c o n s i s t e d  o f  s tu d i e s  o f  c u r r e n t  p r a c t i c e  o r  o f  

h i s t o r i e s  o f  c e r t i f i c a t i o n ,  and t h a t  no r e s e a r c h  was found t h a t  t e s t e d  

th e  v a lu e  o f  s p e c i f i c  c e r t i f i c a t i o n  p r a c t i c e s .  They a l s o  s t a t e d  t h a t  the  

e f f e c t i v e n e s s  o f  c e r t i f i c a t i o n  r e q u ire m e n ts  has n o t  been s tu d ie d  in  any 

e x p e r im e n ta l  sense  and t h a t  the  few a v a i l a b l e  i n v e s t i g a t i o n s  were in  terms 

o f  o p in io n s  o f  a d m i n i s t r a t o r s .  A lthough  the  upward t r e n d  in  c e r t i f i c a t i o n  

r e q u ire m e n ts  was a p p a re n t  in  Oklahoma, th e re  has been no r e s e a r c h  to

ly .  E a r l  Armstrong and T. M .S t i n n e t t ,  A Manual on C e r t i f i c a t i o n  
R equirem ents  f o r  School P e rso n n e l  in  th e  U nited  S t a t e s , (W ashington , D. C . : 
N a t io n a l  Commission on T eacher E d u c a t io n  and P r o f e s s i o n a l  S ta n d a rd s ,  
N a t io n a l  E d u ca tio n  A s s o c ia t io n  o f  th e  U n ited  S t a t e s ) ,  p. 14.

^ E a r l  W. Anderson and E l f r e d a  M. R usher,  "T eacher C e r t i f i c a t i o n , "  
E ncyc loped ia  o f  E d u c a t io n a l  R ese a rc h ,  3rd  E d i t i o n , (New York C i ty :  Mac
M il la n  C o . ,  P u b l i s h e r s ,  1960),  p. 1354.
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su p p o r t  such a change. R equirem ents  were in c re a s e d  a g a in  in  1963-64 

w ith o u t  any b a s i s  on r e s e a r c h .

T his  s tu d y  i s  concerned  w i th  th e  double c e r t i f i c a t i o n  s ta n d a rd s  

a v a i l a b l e  f o r  t e a c h e r s  in  th e  j u n i o r  h igh  s c h o o ls  in  Oklahoma. I t  w i l l  

focus  on a r i t h m e t i c  t e a c h e r s  because  o f  th e  g r e a t  d i f f e r e n c e s  in  the  

re q u ire m e n ts  f o r  th e  e le m e n ta ry  and secondary  c e r t i f i c a t e s  in  t h a t  f i e l d  

and because  th e  s h o r ta g e  o f  m athem atics  t e a c h e r s  has fo rced  a d m in i s t r a t o r s  

to  use  te a c h e r s  w i th  c e r t i f i c a t e s  in  o th e r  te a c h in g  f i e l d s  to  t e a c h  m athe

m a t ic s  .

S ta tem en t o f  the  Problem

The problem  o f  t h i s  i n v e s t i g a t i o n  was: I s  the  ach ievem ent o f

e ig h th  g rade p u p i l s  in  a r i t h m e t i c  e f f e c t e d  by th e  t e a c h e r ' s  p r e p a r a t i o n  

in  m a them atics  and p r o f e s s io n a l  e d u c a t io n  c o u rse s?

The s tu d y  in v o lv ed  th e  t e s t i n g  o f  th e  fo l lo w in g  s p e c i f i c  n u l l  

h y p o th e se s :

H ypo thes is  1: There i s  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  in

mean ach ievem ent in  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by t e a c h e r s  

w i th  fewer th a n  e ig h te e n  se m e s te r  hours and by te a c h e r s  w i th  e i g h te e n  o r  

more th a n  e ig h te e n  sem e s te r  hours o f  p r e p a r a t i o n  in  m a th em a tic s .

H ypo thes is  2: There i s  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

in  mean ach ievem ent in  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by t e a c h e r s

w i th  few er th a n  tw e n ty -e ig h t  s e m e s te r  hours  and by te a c h e r s  w i th  tw en ty -  

e i g h t  o r  more sem e s te r  hours  o f  p r e p a r a t i o n  in  p r o f e s s i o n a l  e d u c a t io n  

c o u r s e s .

H ypo thes is  3: There i s  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

i n  mean ach ievem ent in  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by te a c h e r s
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w ith  t e n  o r  l e s s  than  te n  y e a rs  te a c h in g  e x p e r ie n c e  and by te a c h e r s  w i th  

more th a n  t e n  y ea rs  te a c h in g  e x p e r ie n c e  when th e  m athem atics  p r e p a r a t io n  

o f  th e  t e a c h e r s  was c o n t r o l l e d  by m atch ing .

H ypothesis  4: There i s  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  in

mean achievem ent in  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by te a c h e r s  

w i th  te n  o r  l e s s  th a n  t e n  y e a rs  te a c h in g  e x p e r ie n c e  and by te a c h e r s  w i th  

more th a n  te n  y e a rs  te a c h in g  e x p e r ie n c e  when th e  p r o f e s s io n a l  e d u c a t io n  

p r e p a r a t io n  o f  the  t e a c h e r s  was c o n t r o l l e d  by m a tch ing .

Major Assumptions

The assum ption  was e s t a b l i s h e d  t h a t  s c o re s  on the  C a l i f o r n ia  

Achievement T es t  in  A r i t h m e t i c , I n te rm e d ia te  B a t t e r y , a re  r e l i a b l e  and 

v a l i d  m easures o f  achievem ent by e i g h th  grade  s tu d e n t s  in  m a them a tic s ,  

and t h i s  t e s t  was the  b e s t  a v a i l a b l e  f o r  th e  purpose  in te n d e d .

L im i t a t i o n s  o f  the  Study

1. The sample was l im i t e d  to  a s e l e c t  sample o f  s tu d e n ts  e n r o l l e d  

in  e i g h th  g rade  a r i t h m e t i c  in  the  p u b l ic  sc h o o ls  o f  Oklahoma C ity  d u ring  

th e  academic y e a r  1957-58. The s u b je c t s  had to  be i n  the  same t e a c h e r ' s  

c l a s s  f o r  the  e n t i r e  y e a r .

2. The sample was l i m i t e d  to  s tu d e n t s  w i th  m en ta l m a tu r i t y  s c o re s  

above e i g h ty .

P rocedu res

In  p la n n in g  f o r  an i n v e s t i g a t i o n  which would p e rm it  th e  a c h ie v e 

ment o f  th e  purposes  o f  t h i s  s tu d y ,  the  fo l lo w in g  s te p s  were ta k en :

I .  A p p l ic a t io n  was made and g ra n te d  f o r  p e rm is s io n  to  t e s t  s t u 

d e n t s ,  c o n ta c t  c o u n s e lo r s ,  and use  the  p r e - t e s t  s c o re s  o f  a l l  th e  Oklahoma
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C ity  secondary p u p i ls .  Ten sch oo ls  cooperated in  t h is  study. Five o f  the  

sch oo ls  were separate ju n io r  high s c h o o ls ,  w hile  the other f iv e  were s i x -  

year secondary s c h o o ls .

2. C ounse lo rs  were c o n ta c te d  in  o rd e r  to  de te rm ine  th e  time and 

manner in  which the  t e s t  would be a d m in is te re d .  A f te r  such m e e t in g s ,  a 

d e c i s i o n  was made to  use  th e  C a l i f o r n i a  Achievement T e s t  in  A r i t h m e t i c , 

In te rm e d ia te  B a t t e r y , because  i t  was v a l i d ,  r e l i a b l e ,  and the  b e s t  a v a i l *  

a b le  t e s t  f o r  th e  pu rposes  o f  the  s tu d y .  In  a d d i t i o n ,  th e  t e s t  was s u i t e d  

to  the  m athem atics  c u r r ic u lu m  in  th e  system  and was a l r e a d y  in  use in  the  

system .

3. The t e s t  was a d m in is te re d  by th e  v a r io u s  c o u n se lo rs  a c c o rd in g  

to  a p re -d e te rm in e d  s e l e c t i o n  o f  time and method because  th e se  in d i v id u a l s  

were com petent in  the  t e s t i n g  f i e l d  and a b le  to  p ro v id e  e f f e c t i v e  ad m in is 

t r a t i o n  fo r  th e  t e s t .

The t e s t s  were a d m in is te re d  acc o rd in g  to  th e  o rd e r  in  which the  

t e a c h e r s '  names appeared  on the  sc h e d u le .  This  method o f  sam pling r e s u l t e d  

in  a t o t a l  sample o f  528 p u p i l s  i n  the  m athem atics  c l a s s e s  o f  tw e n ty -e ig h t  

t e a c h e r s .  F i f t e e n  t e a c h e r s  ta u g h t  in  j u n i o r  h ig h  s c h o o ls ;  t h i r t e e n  t e a c h e r s  

ta u g h t  in  s i x - y e a r  s c h o o ls .

4. The answer s h e e t s  were made a v a i l a b l e  to  th e  w r i t e r  f o r  s c o r in g  

and were m anually  s c o re d .

5. P e rm iss io n  was g ra n te d  to  examine th e  p e rso n n e l  r e c o rd s  o f  

th e  t e a c h e r s  invo lved  in  th e  s tu d y .  The p r e p a r a t io n  o f  each t e a c h e r  was 

a s c e r t a in e d  as  w e l l  as  o th e r  in fo rm a t io n  p e r t i n e n t  to  t h i s  s tu d y .

6. T eachers  and t h e i r  c l a s s e s  were grouped as s p e c i f i e d  in  the  

h y p o th e s e s .
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O rg a n iz a t io n  o f  th e  Study 

In  o rd e r  to  a c h ie v e  the  purpose  o f  t h i s  s tu d y ,  the  rem ain ing  

c h a p te r s  were de te rm ined  as  fo l lo w s :  C hap ter  I I ,  Review o f  S e le c te d  Re

s e a r c h  S tu d ie s ;  C hap te r  I I I ,  P rocedure  o f  th e  Study; C hap te r  IV, A n a ly s is  

and I n t e r p r e t a t i o n  o f  th e  D ata ; and C hap te r  V, Summary, C o n c lu s io n ,  and 

Recommendations.



CHAPTER II

REVIEW OF RELATED LITERATURE

The measurement and p r e d i c t i o n  o f  t e a c h e r  e f f e c t i v e n e s s  has 

been th e  o b je c t  o f  much r e s e a r c h .  As r e p o r te d  by F a t tu ^  s tu d ie s  on 

t e a c h e r  e f f e c t i v e n e s s  s t a r t e d  in  1891 and have been summarized and r e 

viewed p e r i o d i c a l l y  s in c e  1926. I n  s p i t e  o f  t h i s ,  th e re  have been l i t t l e  

o r  no o b je c t iv e  ev idence  g a th e re d  t h a t  w i l l  r e l i a b l y  measure o r  p r e d i c t  

t h i s  f a c t o r .

A lthough th e  m ajor purpose o f  the  p r e s e n t  s tu d y  i s  no t  to  measure 

o r  p r e d i c t  t e a c h e r  e f f e c t i v e n e s s ,  some u n d e rs ta n d in g  o f  tjhis type o f  r e -
i

s e a r c h  i s  n e c e s s a ry  b e fo re  the  u t i l i z a t i o n  o f  p u p i l  g a in s  as a c r i t e r i a

fo r  d e te rm in in g  e f f e c t i v e  p a t t e r n s  o f  t e a c h e r  p r e p a r a t io n  can be made.
2

Howsam r e p o r te d  t h a t  " th e re  a re  t h r e e  d i s t i n c t  ways to  measure the  e f f e c 

t i v e n e s s  o f  the  te a c h e r .

1. By the  t e a c h e r ' s  b e h a v io r  -  what th e  te a c h e r  does .

2. By the  c h a r a c t e r i s t i c s  o f  the  t e a c h e r  - what the  t e a c h e r  i s .

^N icholas  A. F a t t u ,  Who's a Good T ea ch e r?, (W ashington, D .C.; 
American A s s o c ia t io n  o f  School A d m in is t r a to r s  , Department o f  Classroom 
T eachers  o f  th e  N a t io n a l  E duca tion  A s s o c i a t i o n ,  N a t io n a l  School Boards 
A s s o c i a t i o n ,  P u b l i s h e r s ,  1961), p. 12.

2
R obert B. Howsam, Who's a Good T e a c h e r? .  (B urlingam e, C a l i f o r n i a :  

J o i n t  Committee on P e rso n n e l  P rocedu res  o f  th e  C a l i f o r n i a  School Boards 
A s s o c i a t i o n  and the  C a l i f o r n i a  Teachers  A s s o c i a t i o n ,  P u b l i s h e r s ,  1960 ) ,  
p. 23.

14
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3. By th e  e f f e c t  the  te a c h e r  has on the  p u p i l s . ”

In  the s e c t i o n s  t h a t  fo l lo w ,  the  v a r io u s  methods used to  g a th e r  

ev id en ce  to  s u b s t a n t i a t e  th e se  h y po theses  have been d is c u s s e d  and the 

d is a d v a n ta g e s  o f  each  method i d e n t i f i e d .

Stu d ies  o f  Teacher Behavior

In  th e s e  s tu d i e s  i t  was assumed t h a t  c e r t a i n  k inds  o f  b e h a v io r  by

the  t e a c h e r  w i l l  r e s u l t  in  d e s i r e d  changes in  b eh av io r  by the  p u p i l .

C lassroom  o b s e r v a t io n  was th e  p r im ary  method u t i l i z e d  w ith  r a t i n g  s c a le s  

as  the  in s t ru m e n ts  used  to  g a th e r  e v id e n c e .

Barr^  an a ly zed  209 r a t i n g  s c a l e s  which w ;re  in  use p r i o r  to  1930 

and com piled a l i s t  o f  the  t e n  most commonly r a te d  a t t r i b u t e s ;  (1 )  cho ice  

o f  s u b j e c t  m a t t e r ,  (2) c la ss room  management, (3) appearance  o f  th e  room,

(4) p r o f e s s i o n a l  a t t i t u d e s ,  (5) p e r s o n a l  h a b i t s ,  (6) p e rso n a l  a p p e a ra n c e ,

(7) i n s t r u c t i o n ,  (8) d i s c i p l i n e ,  (9) c o o p e ra t io n ,  and (10) h e a l th .

When he gave a l i s t  o f  tw elve a t t r i b u t e s  to  s i x t y  s u p e rv is o r s  and

had them o bse rve  an a r i t h m e t i c  c l a s s  tw ice  f o r  t h i r t y  m inu tes  a t  a t im e ,  

he d is c o v e re d  t h a t  un ifo rm  a p p r a i s a l  d id  n o t  r e s u l t  from the  use  o f  a l i s t  

o f  o b s e rv a b le  a t t r i t u b t e s .  B arr found t h a t  th e  most s i g n i f i c a n t  r e s u l t  o f  

th e s e  r a t i n g s  was t h a t  the  s u p e r v i s o r s  d id  no t  re a c h  agreem ent on what 

th e y  had o b s e rv e d .^

A s tu d y  by D avenport^  o f  p u p i l  r a t i n g  o f  te a c h in g  p r a c t i c e s

^A. S. B arr  and Dennis H. Cooke, A d m in is te r in g  the  Teaching  P e r 
so n n e l  . (C hicago : B. H. Sanborn and Company, 1939), p. 190.

2
A. S. B a r r ,  W. H. Burton and L. J .  B rueckner,  S u p e r v i s io n . (New 

York: D. A p p le to n -C en tu ry  Company, 1938),  p. 387.

3Kenneth D avenport,  "An I n v e s t i g a t i o n  I n to  P u p i l  R a t in g  o f  C e r ta in  
T each ing  P r a c t i c e s , "  Purdue U n iv e r s i t y :  S tu d ie s  in  H igher E d u c a t io n . XLIX 
( J a n u a ry ,  1944 ) ,  pp. 1-61.
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r e v e a le d  t h a t  p u p i l s  a r e ,  in  r a t i n g  t e a c h e r s ,  com petent judges  o f  how 

much th e y  l ik e d  the  r e s p e c t iv e  t e a c h e r s .

The e f f e c t i v e n e s s  o f  s e l f - r a t i n g  by te a c h e r s  was i n v e s t i g a t e d  by 

Cooke^ in  1937. In  h i s  i n v e s t i g a t i o n ,  p r i n c i p a l s  o f  te n  sch o o ls  i n  Ar

k a n s a s ,  Kentucky, and Tennessee made th r e e  s e p a ra te  r a t i n g s  o f  th e  217 

e le m e n ta ry  and h ig h  schoo l t e a c h e r s  in v o lv ed ; then  the  te a c h e r s  r a te d  

them se lves  on a s e l f - a d m i n i s t e r i n g  a d a p ta t i o n  o f  the  same r a t i n g  s c a l e .  

Cooke averaged  the  th r e e  r a t i n g s  o f  th e  p r in c i p a l s  in to  a s in g l e  r a t i n g  

and compared i t  w i th  the  s e l f - r a t i n g s  o f  th e  t e a c h e r s .  He found t h a t  

p r i n c i p a l s  and t e a c h e r s  d id  n o t ag ree  to  any a p p re c ia b le  amount as to  

who were good t e a c h e r s .
o

P o in t in g  o u t  the  d is a d v a n ta g e s  o f  the  use o f  r a t i n g s , Anderson 

s t a t e d  t h a t  " th e  b i t t e r e s t  a t t a c k s  on r a t i n g  s c a le s  p e r t a i n  to  th e  la c k  

o f  r e l i a b i l i t y  in  th e se  in s t ru m e n ts .  The v a r i a t i o n  in  r e s u l t s  t h a t  occu r  

may come as a j jonsequence  o f  change in  the  t e a c h e r ,  change in  the  o b s e r v e r ,  

o r  in  the  i n t e r p r e t a t i o n s  o f  the  s c a l e .  R atings  a re  c e r t a i n l y  a f f e c t e d  by 

th e  l e n g th  and c o n d i t io n s  o f  o b s e r v a t io n ,  th e  a t t i t u d e s  o f  the  p e rsons  i n 

v o lv e d ,  th e  s o c i a l  and em o tiona l s t a t u s  o f  the  p u p i l s ,  the  p r e ju d ic e s  o f  

the  o b s e r v e r ,  and th e  n a tu re  o f  th e  o c c a s io n  when the  l a s t  r a t i n g  took  

p la c e .  I t  i s  n o t  a t  a l l  s u r p r i s i n g  t h a t  th e  s t a t i s t i c a l  r e l i a b i l i t i e s  

quoted in  th e  l i t e r a t u r e  show such wide v a r i a t i o n . "

^Dennis H. Cooke, "How Do Tgachers  Rate Them selves?" , E d u c a t io n a l  
A d m in i s t r a t io n  and S u p e r v i s io n . XXIII (S eptem ber, 1937),  PP. 473-476.

2Harold M ilto n  A nderson, "A Study o f  C e r t a in  C r i t e r i a  o f  Teaching 
E f f e c t i v e n e s s , "  The J o u r n a l  o f  E xperim en ta l E d u ca tio n ,  XXIII (Sep tem ber,  

- 1 9 5 4 ) ,  pp. 41-71:
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S tu d ie s  o f  Teacher C h a r a c t e r i s t i c s  and P e r s o n a l i t y

C h a r a c t e r i s t i c s  a re  s tu d ie d  in  th e  assum ption  t h a t  e f f e c t i v e  

t e a c h e r s  w i l l  d i s p l a y  c e r t a i n  t r a i t s  o r  c h a r a c t e r i s t i c s  t h a t  a re  s u b s ta n 

t i a l l y  d i f f e r e n t  from th o se  o f  i n e f f e c t i v e  t e a c h e r s .

The e a r l y  r e s e a r c h  i n  t e a c h e r  e v a l u a t i o n  made a t te m p ts  to  d e t e r 

mine what q u a l i t i e s  o r  t r a i t s  were p o sse sse d  by th e  e f f e c t i v e  t e a c h e r  as 

opposed to  th o se  p o sse sse d  by the  i n e f f e c t i v e  t e a c h e r .  Such s t u d i e s  i n 

v e s t i g a t e d  such t r a i t s  o r  q u a l i t i e s  as  i n t e l l i g e n c e ,  s c h o l a s t i c  a c h ie v e 

m ent, knowledge o f  s u b je c t  m a t t e r ,  a g e ,  e x p e r i e n c e ,  e d u c a t io n a l  back

g ro u n d ,  c u l t u r a l  background , s e x ,  m a r i t a l  s t a t u s ,  i n t e r e s t s ,  v o i c e ,  sp eech ,  

appea rance  and in  l a t e r  y e a r s ,  p e r s o n a l i t y .

R ep o r t in g  on s t u d i e s  o f  te a c h e rs *  c h a r a c t e r i s t i c s  T y le r^  r e p o r te d  

t h a t  " s u c c e s s f u l  t e a c h e r s  a re  l i t t l e  l e s s  th a n  paragons i f  one i s  to  judge 

from r e c e n t  d i s c u s s io n s  and from r e p o r t s  o f  e m p i r i c a l  o b s e rv a t io n s  and 

e x p e r im e n ta l  r e s e a rc h  d e a l in g  w i th  t e a c h e r s '  p e r s o n a l i t i e s .  One w r i t e r  

l i s t s  n in e te e n  d e s i r a b l e  q u a l i t i e s ,  in c lu d in g  i n t e g r i t y ,  m a t u r i t y ,  domin

a n c e ,  and d i l i g e n c e .  A nother i n v e s t i g a t o r  c a ta lo g u e s  tw en ty -n in e  a t t r i 

b u t e s ,  such as  i n t r o v e r s i o n ,  v i t a l i t y ,  p u n c t u a l i t y ,  and p e r s i s t e n c e .  A 

t h i r d  r e s e a r c h e r  t a b u l a t e s  o n ly  s i x  t r a i t s ,  b u t  among them i s  competence 

in  computing w i th  two d i g i t  numbers. A f o u r th  a u th o r  r e p o r t s  t h a t  'speed  

o f  t a p p in g '  and ' r i g h t  and l e f t  hand c o o r d i n a t i o n '  ( su p p o sed ly  m easures o f  

tem peram ent) d i s t i n g u i s h  e f f e c t i v e  from n o n - e f f e c t i v e  t e a c h e r s .  A nother

^Fred T. T y le r ,  " T e a c h e r s '  P e r s o n a l i t i e s  and Teaching Competen
c i e s , "  The School Review . LXVIII (W in te r ,  1960),  pp. 429-449.
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w r i t e r  th in k s  t h a t  i n t e l l i g e n c e  i s  im p o r ta n t  bu t m a in ta in s  t h a t  we can

n o t  prove t h a t  f a c t .  E f f e c t iv e  t e a c h e r s ,  one s t a t e s ,  a re  peppy and pop

u l a r ,  w i th  p le a s in g  v o ic e s .  One o th e r  example: a t e a c h e r  should  have 

m agnetism , s e l f - c o n t r o l ,  and en th u s ia sm . A complete l i s t i n g  would con

t a i n  a f i n i t e  number o f  a t t r i b u t e s ,  bu t the  number seems to  be app roach 

ing  i n f i n i t y  as  a l i m i t . "

L a te r  on in  th e  same a r t i c l e  T y le r  proposed t h a t  r e g a r d l e s s  o f  how 

we f e e l  abou t th e  observed  r e l a t i o n s h i p s  between te a c h e r  competence and 

p e r s o n a l i t y ,  we may s t i l l  a s k  why r e s u l t s  a re  n o t  more p o s i t iv e  th a n  th o se  

t y p i c a l l y  r e p o r te d .  Barr^  concluded  t h a t  " th e r e  i s  some b a s i s  f o r  t a l k 

in g  abou t the  e f f e c t i v e n e s s  o f  t e a c h e r s  in  term s o f  p e r s o n a l i t y  t r a i t s  o r  

th e  q u a l i t y  a s p e c t s  o f  b e h a v io r  bu t t h a t  much needs to  be done w ith  the  

word p e r s o n a l i t y  b e fo re  t h i s  approach  can be u s e f u l .  One m ight c o r r e c t l y  

say  t h a t ,  n o tw i th s ta n d in g  th e  tremendous amount o f  t im e ,  money, and en 

e rg y  expended in  t h i s  a p p ro ac h ,  the  ad v e n tu re  has n o t  been p a r t i c u l a r l y  

s u c c e s s f u l . "

A t y p i c a l  s tu d y  o f  t e a c h e r  p e r s o n a l i t y  i s  the  one d e s c r ib e d  by 

2
Cuba and G e tz e ls .  Two hundred and t h i r t y - f o u r  o f f i c e r  i n s t r u c t o r s  a t  

th e  A ir  Command and S t a f f  S ch o o l,  A ir  U n iv e r s i t y ,  Maxwell A ir  Force Base, 

Alabama, were r a t e d  on t h e i r  e f f e c t i v e n e s s  by t h e i r  c o l le a g u e s  and by 

t h e i r  s u p e r i o r s .  They were a l s o  g iv en  th e  fo l lo w in g  p e r s o n a l i t y  i n s t r u 

m ents : The G u i l fo rd -M a r t in  In v e n to ry  o f  F a c to rs  GAMIN, the  G u i l fo rd -M a r t in

^A. S. B a r r ,  "The A ssessment o f  th e  T e a c h e r 's  P e r s o n a l i t y , "  The 
School Review, LXVIII (W in te r ,  1960),  pp. 400-408.

2
E. G. Guba and J .  W. G e tz e l s ,  " P e r s o n a l i t y  and Teacher E f f e c t i v e 

n e s s :  A Problem in  T h e o r e t i c a l  R e s e a rc h ,"  The J o u rn a l  o f  E d u c a t io n a l  
P sycho logy , XLVI (O c to b e r ,  1955) ,  pp. 330-344.



19

Inventory o f  Factors STDCR, the A llp o r t  Vernon- Lindzev Study o f  V a lu es . 

and the Rosenzweig P-F Study.

F i s h e r ’s t  t e s t  was used to  t e s t  the  com parisons between th e  mean 

s c o re s  o f  th e  e f f e c t i v e  and i n e f f e c t i v e  l e c t u r e r s ,  d i s c u s s io n  l e a d e r s ,  

and i n s t r u c t o r s  in  g e n e r a l .  S e v e n ty - f iv e  mean s c o re s  were compared on 

tw e n ty - f iv e  v a r i a b l e s .  Of th e  s ix t e e n  v a r i a b l e s  t e s t e d  by the  G u i l f o r d - 

M artin  In v e n to ry  o f  F a c to rs  GAMIN, the  G u i l fo rd - M art in  In v e n to ry  o f  Fac

t o r s  STPGR, and th e  A l l p o r t - Vernon L indzev  Study o f  Values one was s i g n i 

f i c a n t  f o r  th e  l e c t u r e r s ,  s i x  f o r  d i s c u s s io n  l e a d e r s ,  and two f o r  i n s t r u c 

to r s  i n  g e n e r a l .  Of th e  n in e  v a r i a b l e s  t e s t e d  by the  Rosenzweig P-F 

Study and a s e n te n c e  com ple teness  t e s t ,  s i x  each were s i g n i f i c a n t  f o r  

l e c t u r e r s ,  d i s c u s s i o n  l e a d e r s ,  and i n s t r u c t o r s  in  g e n e ra l .

C onc lus ions  drawn were as  fo l lo w s ;

(1) E x t ra  p u n i t iv e n e s s  i s  l i n k e d  to  i n e f f e c t i v e n e s s .

(2) I n t r o p u n i t i v e n e s s  i s  l in k e d  to  e f f e c t i v e n e s s .

(3) Im p u n i t iv e h e ss  i s  l in k e d  to  e f f e c t i v e n e s s .

(4) O b s ta c le  dominance i s  l i n k e d  to  i n e f f e c t i v e n e s s .

(5) Ego d e fe n s iv e n e s s  i s  l i n k e d  to  i n e f f e c t i v e n e s s .

(6 )  Need p e r s i s t e n c e  i s  l in k e d  to  e f f e c t i v e n e s s .

(7 )  A h ig h  n e g a t iv e  p r o j e c t i v e  s c o re  i s  l in k e d  to  i n e f f e c t i v e n e s s .

(8 )  A h ig h  n e g a t iv e  d i r e c t  s c o re  i s  r e l a t e d  to  n e i t h e r  e f f e c t i v e 

n e s s  no r  i n e f f e c t i v e n e s s .

(9) The d i f f e r e n c e  between p r o j e c t i v e  and d i r e c t  n e g a t iv e  sco re s  

i s  l in k e d  to  i n e f f e c t i v e n e s s .

S in g e r^  i n v e s t i g a t e d  th e  r e l a t i o n s h i p  between the  t e a c h e r ’s

^A rthu r  S in g e r ,  " S o c ia l  Competence and Success in  T e a c h in g ,"  
J o u r n a l  o f  E x p er im en ta l  E d u c a t io n , XXIII (December, 1954), pp. 90-131.
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s o c i a l  competence and su c c e ss  in  te a c h in g .  F o r ty -o n e  in - s e r v i c e  t e a c h e r s  

in  e ig h te e n  W isconsin s e n io r  h igh  sch o o ls  were th e  s u b je c t s  f o r  the  s tu d y .  

M easuring in s t ru m e n ts  used  to  measure te a c h in g  e f f e c t i v e n e s s  were the 

fo l lo w in g :  (1) a d m i n i s t r a t o r ' s  M-Blank r a t i n g ,  (2) q u a l i f i e d  p e r s o n 's  

M-Blank r a t i n g ,  (3) t e a c h e r  s e l f - e v a l u a t i o n  form , (4) p u p i l  r e a c t i o n  to  

i n s t r u c t i o n  b la n k s ,  (5) c o n f i d e n t i a l  X - r a t in g  o f  th e  te a c h e r  by an o u t 

s id e  agency , and (6) t r a i n e d  p e r s o n s '  r a t i n g  o f  a u d io - r e c o rd in g  o f  t e a c h 

ing  p r e s e n t a t i o n s .  In  o rd e r  t o  a s c e r t a i n  the  s o c i a l  competence o f  the  

t e a c h e r ,  th e  fo l lo w in g  d a t a - g a th e r i n g  d e v ic e s  were used : (1) t e a c h e r -  

te a c h e r  s o c i a l  d i s t a n c e  s c a l e ,  (2) t e a c h e r - s t u d e n t  s o c i a l  d i s t a n c e  s c a l e ,

(3) s t u d e n t - t e a c h e r  s o c i a l  d i s t a n c e  s c a l e ,  (4) M innesota M u lt ip h a s ic  

P e r s o n a l i t y  I n v e n to r y , and (5) t r a i n e d  p e r s o n s '  r a t i n g  o f  re c o rd in g s  o f  

te a c h in g  p r e s e n t a t i o n s .

I n t e r c o r r e l a t i o n s  were o b ta in e d  f o r  a l l  o f  th e  v a r i a b l e s  meas

u re d ,  Mean d i f f e r e n c e s  o f  th e  fo u r te e n  most s u c c e s s f u l  and fo u r te e n  l e a s t  

s u c c e s s f u l  t e a c h e r s  were c a l c u l a t e d .  The th r e e  most and th e  th re e  l e a s t  

s u c c e s s f u l  t e a c h e r s  were n ex t  i d e n t i f i e d ,  and m od if ied  sociogram s showing 

t h e i r  f r i e n d s h ip  and s o c i a l  competence s t a t u s  in  r e l a t i o n  to  t h e i r  r e s p e c 

t i v e  te a c h in g  s t a f f s  were c o n s t r u c t e d .  The th r e e  most s u c c e s s f u l  t e a c h e r s  

appeared  to  be te a c h in g  s t a f f  group le a d e r s  o r  to  have had a t  l e a s t  sub

group s t a t u s ,  w h ile  the  th r e e  l e a s t  s u c c e s s f u l  t e a c h e r s  appeared  to  be 

i s o l a t e s  and f r i n g e r s .

The g e n e ra l  c o n c lu s io n s  reached  in  t h i s  s tu d y  were t h a t  the  use o f  

in s t ru m e n ts  and te c h n iq u e s  i n  the  a re a  o f  s o c i a l  competence w i th  i t s  a s 

p e c t s  o f  group a c c e p ta n c e ,  group s t r u c t u r e s ,  group i n t e r a c t i o n ,  and i n 

d iv id u a l  s o c i a l  a d ju s tm e n t  appeared  to  be f r u i t f u l  in  the  s e a rc h  f o r  more
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adequa te  c r i t e r i a  o f  t e a c h in g  s u c c e s s .

R e ly ing  on p u p i l  e v a l u a t i o n s  r a t h e r  th a n  t e s t s  o r  c o l le a g u e  and 

s u p e r v is o r y  r a t i n g s ,  Symonds^ a t te m p te d  to  d e te rm in e  the  c h a r a c t e r i s t i c s  

o f  th e  e f f e c t i v e  t e a c h e r .  P u p i l s  were asked to  r e a c t  to  t h e i r  t e a c h e r s  

in  re sp o n se  to  seven q u e s t io n s :

1. Which one o f  your t e a c h e r s  makes th e  work most i n t e r e s t i n g ?

2. Which one o f  your t e a c h e r s  u n d e r s ta n d s  you b e s t  and l i k e s

you most?

3. Which one o f  your t e a c h e r s  would you most l i k e  to  have 

a g a in  n e x t  yea r?

4 . Which one o f  your t e a c h e r s  makes you most w i l l i n g  to  s tu d y  

o r  to  p a r t i c i p a t e  in  th e  work o f  th e  c l a s s ?

5. Which one o f  your t e a c h e r s  h e lp s  you most to  l e a r n ?

6. Which one o f  your t e a c h e r s  would you f e e l  most l i k e  c o n s u l t 

in g  on some p e r s o n a l  m a t t e r  f o r  gu idance  and c o u n s e l in g ?

7. Which one o f  your t e a c h e r s  makes you want to  c o n t in u e  to  go 

th ro u g h  h ig h  schoo l?

T h i r ty - tw o  t e a c h e r s  and 453 s tu d e n t s  i n  g rad es  se v e n ,  e i g h t ,  and 

n in e  were in v o lv ed  in  th e  s tu d y .  The sch o o l was a j u n i o r  h ig h  sch o o l in  

one o f  th e  suburbs  o f  New York C i ty .

In  o r d e r  to  o b t a i n  ev id en ce  co n c e rn in g  the  v a l i d i t y  o f  th e  ra n k 

ing  o f  the  p u p i l s ,  the  p r i n c i p a l  was asked  to  r a t e  the  t e a c h e r s  on d i s c i 

p l i n a r y  c o n t r o l ,  r e l a t i o n s h i p s  w i th  p u p i l s ,  and su c c e ss  in  te rm s o f  p u p i l

^ P e rc iv a l  M. Symonds, " C h a r a c t e r i s t i c s  o f  the E f f e c t i v e  T&acher 
Based on p u p i l  E v a l u a t i o n s , "  J o u r n a l  o f  E x p e r im en ta l  E d u c a t io n . XXIII 
( Ju n e ,  1955 ) ,  289-310.
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ach ievem en t.  In  a d d i t i o n ,  the  p r i n c i p a l ,  w i th  th e  a id  o f  the  a s s i s t a n t  

p r i n c i p a l ,  r a t e d  each  t e a c h e r  on a l l - r o u n d  e x c e l l e n c e .

C o r r e l a t i o n s  were made w i th  the  fo l lo w in g  r e s u l t s ;

1. P u p i l  r a n k in g s  agreed w i th  each  o th e r  w i th  c o e f f i c i e n t s  o f  

c o r r e l a t i o n s  in  the  , 7 0 ' s ,  . 8 0 ' s ,  o r  low , 9 0 ' s .

2. P u p i l  r an k in g s  c o r r e l a t e d  w i th  the  p r i n c i p a l ' s  ran k in g  in  

the  . 6 0 ' s  f o r  p r i n c i p a l  r a t i n g s  o f  t e a c h e r  d i s c i p l i n e ,  in  

the  . 7 0 's  f o r  t e a c h e r  r e l a t i o n s h i p s  w i th  p u p i l s ,  and in  the  

. 4 0 ' s  f o r  t e a c h e r  a b i l i t y  to  s ecu re  p u p i l  ach ievem ent.

3. The fo l lo w in g  c h a r a c t e r i s t i c s  seemed to  d i f f e r e n t i a t e  

s u p e r i o r  from i n f e r i o r  t e a c h e r s :

a .  S u p e r io r  t e a c h e r s  l ik e d  c h i l d r e n ;  i n f e r i o r  te a c h e r s  

d i s l i k e d  c h i ld r e n .

b . S u p e r io r  t e a c h e r s  were p e r s o n a l l y  s e c u re  and s e l f -  

a s s u re d ;  i n f e r i o r  t e a c h e r s  vrere n o t .

c .  S u p e r io r  t e a c h e r s  were w e l l  i n t e g r a t e d  and p o sse ssed  

good p e r s o n a l i t y  o r g a n iz a t i o n  w h ile  th e  i n f e r i o r  t e a c h 

e r s  tended  to  be p e r s o n a l l y  d i s o r g a n iz e d .

A lthough th e  r e s u l t s  o f  the. above s t u d i e s  o f  t e a c h e r  c h a r a c t e r 

i s t i c s  and p e r s o n a l i t y  seemed to  be more s u c c e s s f u l  th a n  those  r e p o r te d  

in  th e  s e c t i o n  on te a c h e r  b e h a v io r ,  th e y  have added to  r a t h e r  than  

l i m i t e d  th e  number o f  p o s s ib le  c r i t e r i a  f o r  p r e d i c t i n g  and m easuring  

th e  e f f e c t i v e n e s s  o f  t e a c h e r s .  Added c r i t e r i a  would make th o se  re sp o n 

s i b l e  f o r  p erfo rm ing  t h i s  t a s k  unab le  to  do so in  th e  amount o f  time th e y  

have a v a i l a b l e .
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S tu d ie s  o f  Teacher E f f e c t  on P u p i l  Gain 

A nalyzing  th e  problem o f  m easuring  the  competency o f  the  t e a c h e r  

by th e  e f f e c t  the  te a c h e r  has on the  p u p i l ,  M itz e l  and Gross^ r e p o r te d  

t h a t  " a l th o u g h  t e a c h e r s  a re  e f f e c t i v e  to  the  e x t e n t  t h a t  th e y  s t im u la t e  

t h e i r  p u p i l s  to  ach iev e  d e s i r a b l e  e d u c a t io n a l  g o a l s ,  r e s e a r c h  and w orkers  

have been slow to  s e iz e  upon p u p i l  grow th toward th e s e  g o a ls  as a means 

o f  e v a l u a t i n g  t e a c h e r  perfo rm ance . Compared w i th  o th e r  s tu d i e s  o f  p ro 

cedu re s  f o r  e v a lu a t in g  t e a c h e r s ,  th e re  have been r e l a t i v e l y  few i n v e s t i 

g a t io n s  in v o lv in g  com parisons between measured achievem ent o f  p u p i l s  be

fo re  and a f t e r  a p e r io d  o f  i n s t r u c t i o n .  The d e a r t h  stems i n  p a r t  from 

the d i f f i c u l t y  o f  i s o l a t i n g  th e  c o n t r i b u t i o n  o f  a s i n g l e  in f lu e n c e  — the  

t e a c h e r  — to  the  complex o f  p u p i l  grow th. Y et,  d e s p i t e  the  d i f f i c u l t y ,  

a n a l y s i s  o f  th e  e f f e c t  o f  th e  te a c h e r  upon the  growth o f  p u p i l s  i s  e s s e n 

t i a l  t o  the  fu n c t io n  o f  t e a c h e r  r e c r u i tm e n t ,  t r a i n i n g ,  s e l e c t i o n ,  and 

p ro m o t io n ."
2

F a t t u  r e p o r te d  t h a t  " i f  th e  purpose o f  te a c h in g  i s  to  b r in g  about 

d e s i r e d  changes in  p u p i l s ,  th e  obvious measure o f  t e a c h e r  e f f e c t i v e n e s s  i s  

th e  e x t e n t  to  which the  t e a c h e r  a c t u a l l y  produces such changes. U n fo r tu 

n a t e l y ,  many d i f f i c u l t i e s  in t r u d e  upon t h i s  happy p ro s p e c t :  (1) I t  i s  d i f f 

i c u l t  to  measure p u p i l  grow th; and (2) i t  i s  d i f f i c u l t  to  de te rm ine  p r e 

c i s e l y  how much o f  th e  change can be d i r e c t l y  a t t r i b u t e d  to  the  t e a c h e r . "

^Harold E. M itz e l  and C e c i ly  F. G ro ss ,  A C r i t i c a l  Review o f  th e  
Development o f  P u p i l  Growth C r i t e r i a  i n  S tu d ie s  o f  T eacher E f f e c t iv e n e s s  
(New York: D iv is io n  o f  T eacher E d u c a t io n ,  Board o f  H igher E du ca tio n  o f  
th e  C i ty  o f  New York, A p r i l ,  1956),  p. 1.

2
F a t t u ,  op. c i t .  , p . 15.
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In  1956 M itz e l  and Gross^ r e p o r te d  on o n ly  tw en ty  s tu d ie s  in v o lv 

ing  the  developm ent o f  a p u p i l  grow th c r i t e r i o n  f o r  t e a c h e r  competency.

2
The most com prehensive o f  the  s tu d i e s  was the  one r e p o r te d  by McCall.

He used a t e s t  b a t t e r y  composed o f  e i g h t  t e s t s  developed  s p e c i f i c a l l y  

f o r  the s tudy  and compared many c h a r a c t e r i s t i c s  o f  th e  s e v e n ty - th r e e  

te a c h e r s  invo lved  w ith  th e  growth o f  t h e i r  2 ,164  s i x t h  grade s tu d e n t s  in  

two N orth  C a ro l in a  c i t i e s  (G reensboro  and High P o i n t ) .  Concerning 

te a c h e r  e f f e c t i v e n e s s ,  th e  fo l lo w in g  c o n c lu s io n s  were reached :

1. There was l i t t l e  c o r r e l a t i o n  w ith  th e  amount o f  t r a i n i n g  

the  t e a c h e r  p o sse sse d .

2. There was l i t t l e  c o r r e l a t i o n  w ith  the  e x p e r ie n c e  o f  the 

t e a c h e r .

3. There was no c o r r e l a t i o n  w i th  the  t e a c h e r ' s  age .

4 . There was no c o r r e l a t i o n  w ith  the  t e a c h e r ' s  s a l a r y .

5. There was no c o r r e l a t i o n  w i th  the  sex  o f  th e  te a c h e r .

6. There was a s l i g h t  c o r r e l a t i o n  in  fav o r  o f  m arr ied  women

te a c h e r s  over s i n g l e  women t e a c h e r s .

7. There was no c o r r e l a t i o n  in  fa v o r  o f  e i t h e r  m others  o r  non

m others .

8. There was no s i g n i f i c a n t  c o r r e l a t i o n  in  f a v o r  o f  e i t h e r  Negro 

o r  w h ite  t e a c h e r s .

9. There was a h ig h  c o r r e l a t i o n  in  fav o r  o f  th o se  t e a c h e r s  who 

ma^e home v i s i t s  o ver  th o se  who d id  n o t  make home v i s i t s .

^ M itze l and G ross ,  op. c i t . ,  p. 3.
O

W illiam  A. M cCall, Measurement o f  Teacher M e r i t . P u b l i c a t i o n  
No. 284 (R a le ig h :  North C a ro l in a  S ta t e  Department o f  P u b l ic  I n s t r u c t i o n ,  
1952).
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10. There was a h ig h  c o r r e l a t i o n  in  fa v o r  o f  th o se  te a c h e r s  hav

ing  c o n v e r s a t io n s  w i th  p u p i l s  ou t  o f  sch o o l over  th o se  hav ing  

no c o n v e r s a t io n s  w i th  p u p i l s  ou t o f  s ch o o l .

In  th e  same y e a r ,  S chunert^  i n v e s t i g a t e d ,  among o th e r  t h i n g s ,  the  

r e l a t i o n  o f  the  m athem atic s  ach ievem ent o f  p u p i l s  to  th e  t r a i n i n g  and ex

p e r ie n c e  o f  t h e i r  t e a c h e r s .  He to o k  a s t r a t i f i e d  p r o p o r t i o n a t e  sam pling 

o f  th e  p o p u la t io n  o f  M in n e so ta 's  522 p u b l i c  seco n d ary  sc h o o ls  w i th  r e s p e c t  

to  e n ro l lm e n t  s i z e  and o r g a n i z a t i o n a l  s t r u c t u r e .  He th e n  a d m in is te re d  an 

ach ievem ent t e s t  which he had c o n s t r u c t e d  a t  th e  b eg in n in g  and a t  th e  end 

o f  th e  academic y e a r .  Using th e  method o f  c o v a r ia n c e  te c h n iq u e  on sub 

samples drawn from th e  l a r g e r  p o p u la t io n ,  he a d ju s t e d  f o r  d i f f e r e n c e s  in  

i n i t i a l  ach ievem ent and m en ta l s c o re s  o f  s t u d e n t s .  D iv id in g  h i s  subsam ples 

in t o  two groups based on th e  m a th em a tic a l  backgrounds o f  th e  t e a c h e r s  i n 

v o lv e d ,  he found t h a t  no s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  among the  a c h ie v e 

ment re c o rd s  o f  s tu d e n t s  i n  geom etry , w hether  t h e i r  t e a c h e r s  had l e s s  th a n  

two o r  two o r  more y e a rs  o f  c o l le g e  m a th em a tic s .  In  e v a l u a t i n g  t e a c h e r s  

o f  h ig h  sch o o l a l g e b r a ,  he found t h a t  the  subsam ples invo lv ed  in  t h i s  

com parison were h e te ro g en eo u s  as to  t h e i r  m eans, and no com parisons could  

be made.

T ay lo r^  i n v e s t i g a t e d  the  r e l a t i o n s h i p s  between th e  growth o f  i n 

t e r e s t  and achievem ent among h ig h  sch o o l  s c ie n c e  s tu d e n t s  and the

^Jim S c h u n e r t ,  "The A s s o c i a t i o n  o f  M athem atica l Achievement w i th  
C e r ta in  F a c to rs  R e s id e n t  in  t h e  T e a c h e r ,  in  th e  T each ing ,  and in  th e  
S c h o o l ,"  J o u r n a l  o f  E x p er im en ta l  E d u c a t io n . XIX (March, 1951) ,  233-234.

2
Thomas Wayne T a y lo r ,  "A S tudy to  Determ ine the  R e la t io n s h ip s  Be

tween Growth in  I n t e r e s t  and Achievement o f  High School S c ience  S tu d e n ts  
and S c ie n ce -T ea ch e r  A t t i t u d e s ,  P r e p a r a t i o n ,  and E x p e r ie n c e ,"  (u n p u b lish e d  
D o c to ra l  d i s s e r t a t i o n .  N orth  Texas S ta t e  C o l le g e ,  1957).
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a t t i t u d e s ,  p r e p a r a t io n ,  and e x p e r ie n c e  o f  t h e i r  t e a c h e r s .  S tu d en t 

ach ievem ent i n  s c ie n c e  was measured by th e  d i f f e r e n c e  in  s c o re s  on the  

s c ie n c e  s e c t i o n  o f  the  E s s e n t i a l  High School C on ten t B a t te r y  p u b l ish e d  

by th e  World Book Company. E ig h ty - th r e e  te a c h e r s  and 1,632 s tu d e n t s  were 

in v o lv ed  in  the  r e s e a r c h .

A P earson  Product-Moment c o r r e l a t i o n  c o e f f i c i e n t  was de term ined  

f o r  each  o f  the  t e a c h e r  f a c t o r s  compared w ith  th e  mean g a in s  (o r  l o s s e s )  

o f  s c ie n c e  i n t e r e s t  and s c ie n c e  ach ievem ent among s tu d e n t s .  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  a t  th e  0 .05  l e v e l  o f  s ig n i f i c a n c e  was d i s 

covered  f o r  the  fo l lo w in g  com parisons:

1. Number o f  hours  o f  p r o f e s s i o n a l  e d u c a t io n  and s c ie n c e  a c h ie v e 

ment o f  the  s tu d e n t s .

2. Number o f  hours o f  c o l l e g e  s c ie n c e  and s c ie n c e  achievem ent o f  

th e  s t u d e n t s .

3. Years o f  t e a c h in g  e x p e r ie n c e  and s c ie n c e  ach ievem ent o f  the  

s t u d e n t s .

S ig n i f i c a n c e  a t  the  0.05 l e v e l  among the  com posite  f a c t o r s  i n d i 

c a te d  th e  p o s s i b i l i t y  t h a t  i n t e r a c t i o n  o f  two o r  more o f  the  fo re g o in g  

f a c t o r s  had a f f e c t e d  s c ie n c e  ach ievem en t.

Soper^ in v e s t ig a t e d  c e r t a i n  t e a c h e r  c h a r a c t e r i s t i c s  in  r e l a t i o n  to  

the  academic p ro g re s s  o f  2 ,656 e le m e n ta ry  s tu d e n t s  in  g rades  f o u r ,  f i v e ,  

and s i x .  The f a c t o r s  he i n v e s t i g a t e d  among the  128 t e a c h e r s  inv o lv ed  in  

th e  s tu d y  were s a l a r y ,  e x p e r i e n c e ,  and t r a i n i n g .  Using the  a n a l y s i s  o f

^E arl F ra n c is  S oper ,  "A S tudy o f  th e  R e la t io n s h ip  Between C e r ta in  
T each er-S ch o o l C h a r a c t e r i s t i c s  and Academic P r o g r e s s , as  Measured by Se
l e c t e d  S ta n d a rd iz e d  T e s t s  o f  E lem en tary  P u p i l s  in  Grades 4 ,  5 ,  and 6 o f  
New York S ta t e  P u b l ic  Schools  i n  C i t i e s  Under 10,000 P o p u la t io n "  (unpub
l i s h e d  D o c to ra l  d i s s e r t a t i o n ,  Syracuse  U n i v e r s i t y ,  1956).



27

co v a r ian ce  te ch n iq u e  to  e l im in a te  th e  i n t e l l i g e n c e  e f f e c t ,  he found 

among s tu d e n ts  o f  th e  t e a c h e r s  w i th  h ig h e r  s a l a r i e s  and more e x p e r ie n c e  , 

s t a t i s t i c a l l y  s i g n i f i c a n t  h ig h e r  ach ievem ent s c o re s  a t  th e  0 .01 l e v e l ,  

a l th o u g h  th e se  t e a c h e r s  had l e s s  t r a i n i n g  when th e  p e r io d  o f  t r a i n i n g  was 

d ic h o to m ized .

Webb and Bowers^ conducted r e s e a r c h  to  de te rm ine  w hether s tu d e n t  

le a r n in g  could  be used as a c r i t e r i o n  o f  t e a c h e r  e f f e c t i v e n e s s .  S ix ty -  

two s tu d e n t s  and t h e i r  twelve i n s t r u c t o r s  were invo lved  in  th e  s tu d y .

They d isc o v e re d  by u s in g  the  a n a l y s i s  o f  v a r ia n c e  techn ique  t h a t  th e re  

was a d i f f e r e n c e  between i n s t r u c t o r s  when th e  achievem ent o f  t h e i r  s t u 

d e n ts  was tak en  in t o  c o n s id e r a t io n .

Under th e  d i r e c t i o n  o f  A. S. B arr o f  the  U n iv e r s i ty  o f  W isconsin ,  

a g r e a t  many s tu d ie s  were c a r r i e d  o u t  a t te m p t in g  to  measure and p r e d i c t  

te a c h e r  e f f e c t i v e n e s s .  Although many d i f f e r e n t  methods were u t i l i z e d ,  

on ly  a few o f  th o se  t h a t  depended on p u p i l  g a in  as  a c r i t e r i a  have been 

d is c u s s e d  h e re .

R os tker  i n v e s t i g a t e d  sev en th  and e i g h th  grade c i t i z e n s h i p  c l a s s 

es  in  sm all  n o n d ep a r tm en ta l iz ed  g ra d e s  s c h o o ls .  Data were o b ta in e d  fo r  

24 te a c h e r s  and 375 p u p i l s  on two u n i t s  o f  work, "S afeguard ing  P u b l ic  

H ea l th "  and "Community P la n n in g ."  S p e c i f i c  course  o b je c t iv e s  were s e t  up , 

and th e  p u p i l s  were g iv en  a p r e - t e s t  and a p o s t - t e s t  f o r  in fo rm a t io n a l  

g a in  a t  th e  b eg in n in g  and end o f  each  th ree -w ee k  u n i t .  In  a d d i t i o n ,  th e

^Wilse B. Webb and Norman D. Bowers, "The U t i l i z a t i o n  o f  S tuden t 
L ea rn ing  as a C r i t e r i o n  o f  I n s t r u c t o r  E f f e c t i v e n e s s , "  J o u rn a l  o f  Educa- 
t i o n a l  R e se a rc h . LI (Septem ber, 1957) ,  17-29.

^L. E. R o s tk e r ,  "The Measurement o f  Teaching  A b i l i t y ,  S tudy N o . l , "  
J o u rn a l  o f  E xperim en ta l E d u c a t io n . XIV (S ep tem ber,  1945), pp. 6-51.
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p u p i l s  were t e s t e d  a t  the  b eg in n in g  and a t  the  end o f  the  sch o o l y e a r  w i th  

the  W righ ts tone  B a t te r y  which measured lo n g - te rm  n o n in fo rm a t io n a l  g a in  and 

th e  H i l l  B a t te r y  which measured long te rm  in fo rm a t io n a l  g a in .

T w en ty -e igh t  measures were o b ta in e d  f o r  each t e a c h e r .  Among them 

were i n t e l l i g e n c e ,  knowledge o f  s u b j e c t  m a t t e r ,  p e r s o n a l i t y ,  a t t i t u d e s ,  

and r a t i n g s .  I n t e r c o r r e l a t i o n s  were computed, and among o th e r  th in g s  the  

change in  p u p i l  b e h a v io r  was found to  be o f  two k in d s ;  in fo rm a t io n a l  and 

n o n in fo rm a t io n a 1. The t e a c h e r  c h a r a c t e r i s t i c s  o f  i n t e l l i g e n c e ,  knowledge 

o f  s u b j e c t  m a t te r  b e ing  t a u g h t ,  a t t i t u d e s ,  and u n d e rs ta n d in g  o f  p u p i l  

em o tio n a l  problems seemed to  have g r e a t e r  im pact upon n o n in fo rm a t io n a l  a c 

q u i s i t i o n s  o f  th e  p u p i l s  th an  upon t h e i r  in fo rm a t io n a l  g a in s .

R olfe^  in v e s t ig a t e d  the  r e l a t i o n s h i p s  o f  the  change in  p u p i l  be

h a v io r  t o  v a r io u s  c h a r a c t e r i s t i c s  o f  th e  t e a c h e r ,  and ,  l i k e  R o s tk e r ,  

s tu d ie d  p u p i l s  in  one-and two-room r u r a l  s c h o o ls .  He s tu d ie d  f o r ty - s e v e n  

te a c h e r s  and 404 o f  t h e i r  p u p i l s .  Changes in  p u p i l  b e h a v io r  were measured

by th e  W rig h s to n e . H i l l . and U n it  B a t t e r i e s  used by R o s tk e r .  He p a r t i a l l e d

o u t  p u p i l  i n t e l l i g e n c e ,  m enta l a g e ,  and re a d in g  a b i l i t y .

The t e a c h e r  v a r i a b l e s  o f  i n t e l l i g e n c e ,  knowledge o f  s u b je c t  m a t t e r ,  

p e r s o n a l i t y ,  a p t i t u d e s ,  soc io -econom ic  s t a t u s ,  and te a c h in g  e f f i c i e n c y  

were in c lu d e d  in  t h i s  s tu d y .  Two c r i t e r i o n  f a c t o r s  o f  te a c h in g  e f f i c i e n c y

were found to  be p u p i l  g a in s  and r a t i n g s .
O

La Duke s tu d ie d  the  v a l i d i t y  o f  c e r t a i n  t e a c h e r  t e s t s  and r a t i n g  

s c a l e s  a s  m easures o f  te a c h in g  e f f i c i e n c y  w ith  p u p i l  change used as the

^J .  F. R o l fe ,  "The Measurement o f  Teaching  A b i l i t y ,  Study No. 1 , "
J o u r n a l  o f  E xperim en ta l E d u c a t io n . XIV (S ep tem ber ,  1945),  52-74 .

^C. V. La Duke, "The Measurement o f  Teaching  A b i l i t y , "  J o u r n a l  o f  
E x p er im en ta l  E d u c a t io n . XIV (S ep tem ber,  1945),  75-100.
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c r i t e r i o n .

T h i r ty -o n e  te a c h e r s  and 200 s tu d e n t s  i n  the  sev en th  and e i g h th  

g ra d e s  in  one-room r u r a l  sch o o ls  were s tu d ie d .

E ig h t  u n i t s  o f  a cou rse  o f  s tu d y  o u t l i n e d .b y  the  S ta t e  Department 

o f  P u b l ic  I n s t r u c t i o n  were ta u g h t  by a l l  t e a c h e r s  i n  a time sc h e d u le .  Ob

j e c t i v e  t e s t s  were c o n s t ru c te d  to  measure a p p r e c i a t i o n s ,  a t t i t u d e s ,  i n 

fo rm a t io n ,  and i n t e r e s t s .  The t e s t s  were g iv e n  a t  the  b eg in n in g  and a t  

th e  end o f  th e  academic y e a r .  The p o s t - t e s t  s c o re s  were a d ju s t e d  r e g r e s -  

s io n w ise  f o r  i n t e l l i g e n c e ,  m enta l a g e ,  and p r e - t e s t  v a r i a t i o n .

The t e a c h e r  v a r i a b l e s  measured in c lu d e d  i n t e l l i g e n c e ,  a b i l i t y  to  

i d e n t i f y  and c o r r e c t  p u p i l s '  em o tiona l  p rob lem s,  a t t i t u d e s  toward t e a c h 

ing  and the  p r o f e s s i o n s ,  e d u c a t io n a l  p r o g r e s s iv e n e s s  -  c o n s e rv a t is m  and 

c o n s id e r a t io n  f o r  o th e r s .  T eachers  were a l s o  r a t e d  fo r  c la ss ro o m  a c t i v 

i t i e s ,  te a c h in g  s k i l l ,  and p e r s o n a l i t y .

These d a ta  formed a tw e lv e -b y - tw e lv e  c o r r e l a t i o n  m a t r ix .  By th e  

use  o f  c o r r e l a t i o n  and r e g r e s s io n  a n a l y s i s ,  he found l i t t l e  r e l a t i o n s h i p s  

between r a t i n g  and p u p i l  g a in .  However, he d id  f in d  t h a t  t e a c h e r s '  i n 

t e l l i g e n c e  was s i g n i f i c a n t l y  r e l a t e d  to  h i s  c r i t e r i o n  o f  p u p i l  g a in .

A s tu d y  n o t  d i r e c t l y  concerned  w i th  t e a c h e r  e f f e c t i v e n e s s  b u t  

one which i s  r e l a t e d  to  the  problem has been made by Bassham.^ He a t 

tem pted to  e v a lu a te  the  r e l a t i o n s h i p  between th e  t e a c h e r ' s  u n d e rs ta n d in g  

o f  b a s ic  m a th em a tica l  concep ts  and th e  p u p i l ' s  a b i l i t y  to  m a s te r  a r i t h 

m e t ic .

S ix th  grade  te a c h e r s  in  a m idw estern  c i t y  were a d m in is te re d  th e

^ H a r r e l l  Bassham, "Teacher U nders tand ing  and P u p i l  E f f i c i e n c y  in  
M a th em a tic s ,"  The A r i th m e t ic  T e a c h e r . IX (November, 1962),  383-387.
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T e s t  o f  B asic  M athem atical U n d e r s ta n d in g , and t h e i r  s c o re s  were compared 

w i th  th e  p o s t - t e s t  a r i t h m e t i c  s c o re s  o f  t h e i r  p u p i l s  a f t e r  c o n t r o l l i n g  

f o r  p r e - e x p e r im e n ta l  d i f f e r e n c e s  i n  a r i t h m e t i c  ach ievem en t,  r e a d in g  

a c h ie v e m e n t ,  m en ta l  a b i l i t y ,  and i n t e r e s t  i n  a r i t h m e t i c .  T w en ty -e igh t  

s i x t h  g rade  te a c h e r s  and t h e i r  620 s tu d e n t s  were invo lved  in  the  s tu d y .

C o n tro l  o f  the  fo u r  p re - e x p e r im e n ta l  p u p i l  v a r i a b l e s  was e f f e c t e d  

by an a n a l y s i s  o f  m u l t ip l e  r e g r e s s io n  between the  p u p i l  p o s t - e x p e r im e n ta l  

p e r io d  a r i t h m e t i c  achievem ent s c o re s  and th e  fo u r  p re -e x p e r im e n ta l  p e r io d  

m e asu re s .  Each p u p i l ' s  c o n t r o l  v a r i a b l e  t e s t  s c o re s  were th e n  m u l t i p l i e d  

by the  p ro p e r  c o e f f i c i e n t  o b ta in e d  from th e  m u l t ip le  r e g r e s s io n  and the 

p u p i l ' s  p o s t - e x p e r im e n ta l  p e r io d  ach ievem ent s c o re  computed which would 

have r e s u l t e d  had a l l  p u p i l s  ga ined  d u r in g  th e  e x p e r im e n ta l  p e r io d  a t  

common r a t i o s  t o  t h e i r  p re - e x p e r im e n ta l  p e r io d  c o n t r o l  v a r i a b l e  s c o r e s .

The m u l t i p l e  c o r r e l a t i o n  o f  .827 e x p la in e d  o n ly  abou t s i x t y - e i g h t  p e r  c e n t  

o f  the  v a r i a t i o n  o f  p u p i l  p o s t - e x p e r im e n ta l  achievem ent s c o r e s .  The r e 

m ain ing  u n ex p la in ed  v a r i a t i o n  was c o n s id e re d  t o  have r e s u l t e d  from la c k  o f  

t e s t  r e l i a b i l i t y  and o th e r  f a c t o r s .  One o f  the  o th e r  f a c t o r s  was con

s id e r e d  to  be th e  t e a c h e r ' s  u n d e r s ta n d in g  o f  b a s ic  m a them a tica l  c o n c e p ts .

The r e s u l t s  dem onstra te  a s i g n i f i c a n t  r e l a t i o n s h i p  between te a c h e r  

s c o re s  and p u p i l  e f f i c i e n c y  to  m a s te r  a r i t h m e t i c  as measured in  an unmodi

f i e d  c la ss ro o m  s i t u a t i o n .  D esp ite  l a rg e  d i f f e r e n c e s  among th e  t e a c h e r s  in  

o th e r  c h a r a c t e r i s t i c s  such as s i z e  o f  c l a s s e s ,  home environm ent o f  p u p i l s ,  

and many o th e r  f a c t o r s  n o t  c o n t r o l l e d ,  th e  u n d e rs ta n d in g  o f  b a s ic  mathe

m a t i c a l  co n ce p ts  by the  t e a c h e r  was d em o n stra ted  to  be s i g n i f i c a n t l y  r e 

l a t e d  to  p u p i l  e f f i c i e n c y  i n  l e a r n in g .

A lthough  th e  l i m i t a t i o n s  o f  th e  use o f  p u p i l  g a in s  as  a method o f
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m easuring  and p r e d i c t i n g  te a c h e r  e f f i c i e n c y  have been dem onstra ted  in  

th e  s t u d i e s  d e s c r ib e d  above , none o f  the  methods have dem onstra ted  any 

s u p e r i o r i t y .  The p u p i l  g a in  method, however, has advan tages  t h a t  the  

o th e r  methods la c k ;

1. A lthough th e  o b j e c t iv e s  o f  the  e d u c a t io n a l  program v a ry  from 

l o c a l i t y  t o  l o c a l i t y  and from in d i v id u a l  to  i n d i v i d u a l ,  the  

e x p e c ta t io n s  o f  p u p i l  growth do n o t .

2. The a s s e s s i n g  o f  te a c h in g  competence i s  a complex t a s k  and 

shou ld  be based on o b je c t iv e  m easures  r a t h e r  th an  on more 

s u b je c t i v e  m easures .



CHAPTER I I I  

PROCEDURE OF THE STUDY

T his  s tu d y  was des igned  to  de te rm ine  the  in f lu e n c e  o f  c e r t a i n  

v a r i a b l e s  in h e re n t  in  s e l e c t e d  p a t t e r n s  o f  t e a c h e r  p r e p a r a t io n  on the  

achievem ent o f  a s e l e c t  sample o f  e i g h th  grade s tu d e n t s  in  a r i t h m e t i c .

A p r e - t e s t  and p o s t - t e s t  were a d m in is te re d  to  the  c l a s s e s  o f  tw e n ty -e ig h t  

t e a c h e r s  chosen  a t  random from th e  te a c h e r s  o f  e ig h th - g r a d e  m athem atics  

in  t e n  secondary  sch o o ls  i n  Oklahoma C ity .

Four n u l l  h y po theses  were fo rm u la te d :

H ypo thes is  1: There i s  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  in

mean a r i t h m e t i c  achievem ent o f  p u p i l s  in  c l a s s e s  t a u g h t  by t e a c h e r s  w i th  

few er th a n  e ig h te e n  se m e s te r  hours  and by t e a c h e r s  w i th  e ig h te e n  o r  more 

th a n  e ig h te e n  sem es te r  hours  o f  p r e p a r a t io n  in  m a them atic s .

H ypo thes is  2: There i s  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  in  

mean a r i t h m e t i c  achievem ent o f  p u p i l s  i n  c l a s s e s  t a u g h t  by te a c h e r s  w ith  

few er th a n  tw e n ty -e ig h t  s em es te r  hours  and by t e a c h e r s  w i th  tw e n ty -e ig h t  

o r  more se m e s te r  hours o f  p r e p a r a t i o n  in  p r o f e s s io n a l  e d u c a t io n  c o u r s e s .

H ypo thes is  3: There i s  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

in  mean a r i t h m e t i c  achievem ent o f  p u p i l s  i n  c l a s s e s  ta u g h t  by t e a c h e r s  

w i th  few er th a n  e le v e n  y e a r s  t e a c h in g  e x p e r ie n c e  and by te a c h e r s  w i th  

e le v e n  o r  more th a n  e le v e n  y ea rs  te a c h in g  e x p e r ie n c e  when the  m athem atics  

p r e p a r a t io n  o f  the  t e a c h e r s  was c o n t r o l l e d  by m atch ing .

32
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H ypothes is  4: There i s  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  in

mean a r i t h m e t i c  ach ievem en t o f  p u p i l s  i n  c l a s s e s  t a u g h t  by t e a c h e r s  w i th  

t e n  o r  l e s s  th a n  t e n  y e a r s  te a c h in g  e x p e r ie n c e  and by te a c h e r s  w i th  more 

th a n  te n  y e a rs  te a c h in g  e x p e r ie n c e  when th e  p r o f e s s io n a l  e d u c a t io n  p re p 

a r a t i o n  o f  the t e a c h e r s  was c o n t r o l l e d  by m a tch ing .

E ig h teen  hou rs  was chosen as th e  minimum number o f  t o t a l  s e m e s te r  

hours  in  m athem atic s  f o r  two re a s o n s :

1. S t a r t i n g  in  1962, te a c h e r s  in  Oklahoma had to  have t h i s  minimum 

i n  o rd e r  t o  te a c h  a r i t h m e t i c  i n  the secondary  sc h o o ls  o f  

Oklahoma.1

2. The N orth  C e n t r a l  A s s o c ia t io n  o f  Secondary Schools  and C o lle g e s

now r e q u i r e s  t h a t  te a c h e r s  o f  a r i t h m e t i c  in  a c c r e d i t e d  sch o o ls

2
must have t h i s  number o f  h o u rs .

Ten y e a r s  was chosen  as th e  d iv i d in g  p o in t  f o r  the  number o f  y e a rs  

o f  e x p e r ie n c e  c h i e f l y  because  th e  number o f  t e a c h e r s  i n  t h i s  s tu d y  w i th  

l e s s e r  amounts o f  e x p e r ie n c e  was too  sm all  to  p e rm it  g e n e r a l i z a t i o n s  from 

the  d a ta  in v o lv e d .

S ince a l l  t e a c h e r s  in  Oklahoma must have a minimum o f  tw enty-one 

se m e s te r  hours o f  p r o f e s s io n a l  p r e p a r a t io n  f o r  a s ta n d a rd  te a c h in g  c e r t i f 

i c a t e ,  and s in c e  a l l  b u t  two o f  the  t e a c h e r s  i n  th e  s tu d y  had more th a n  

tw e n ty -o n e ,  the  median number o f  hours  f o r  th e s e  tw e n ty -e ig h t  t e a c h e r s  

was a r b i t r a r i l y  chosen  as  the  d iv id in g  p o i n t .  A second rea so n  f o r

^ O liv e r  Hodge, Annual B u l l e t i n  f o r  E lem entary  and Secondary 
S c h o o ls . (Oklahoma C i ty ,  Oklahoma: S ta t e  Board o f  E d u ca t io n ,  J u l y ,  1961),  
p .  18.

2
N orth  C e n t r a l  A s s o c ia t io n  o f  Secondary  Schools and C o l l e g e s ,  

P o l i c i e s  and C r i t e r i a  f o r  the  A pproval o f  Secondary S c h o o ls , (The 
A s s o c i a t i o n ,  1961),  p . 15.
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choosing  t h i s  p o in t  o f  d i v i s i o n  was to  d e te rm in e  what e f f e c t ,  i f  any , t h i s  

many hours  had on ach ievem en t s in c e  much o f  the  c r i t i c i s m  o f  t e a c h e r  p re p 

a r a t i o n  in v o lv e s  th e  amount o f  p r o f e s s io n a l  e d u c a t io n  p r e p a r a t io n .

The f a c t o r  o f  p r e p a r a t io n  in  g e n e ra l  e d u c a t io n  was n o t  in c lu d ed  in  

the  s tu d y  due to  th e  e x tre m e ly  wide v a r i a t i o n  g e n e r a l l y  p r e s e n t  in  t h e  

p r e p a r a t io n  o f  th e  t e a c h e r  in  t h i s  a r e a .  In  Oklahoma, the  re q u ire m e n t  in  

1961 was f i f t y  hours  o f  g e n e r a l  e d u c a t io n  in  s i x  o f  t e n  f i e l d s  o f  s tu d y .^  

One o f  th e  s u b j e c t - m a t t e r  f i e l d s  in c lu d ed  in  th e  g e n e ra l  e d u c a t io n  p a t t e r n  

was m a them atic s  w hich made i t  p o s s ib le  f o r  some p ro s p e c t iv e  e le m e n ta ry  

te a c h e r s  to  a c q u i r e  as  many hours  in  t h i s  f i e l d  as  p r o s p e c t iv e  secondary  

te a c h e r s  w orking on a second te a c h in g  a re a  in  m a th em a tic s .  I t  would be 

d i f f i c u l t  to  s e p a r a t e  th e  e f f e c t s  o f  th e  g e n e ra l  e d u c a t io n  p r e p a r a t i o n  of 

the  one from the  s p e c i a l i z e d  p r e p a r a t i o n  o f  th e  o th e r .

D e s c r ip t i o n  o f  th e  T eacher Sample

The in fo rm a t io n  c o l l e c t e d  was employed a s  a b a s i s  f o r  th e  c l a s s i 

f i c a t i o n  o f  th e  g roups compared i n  the  s t a t i s t i c a l  a n a l y s i s .  U t i l i z i n g  the  

c l a s s i f i c a t i o n  d e p ic te d  i n  the  h y p o th e s e s ,  the  fo l lo w in g  summary d e s c r ib e s  

the  q u a l i f i c a t i o n s  o f  th e  t o t a l  group from which the  su b -g roups  were chosen.

1. S p e c i a l i z e d  S u b je c t -M a t te r  P r e p a r a t i o n .

T h i r t e e n  o f  th e  tw e n ty -e ig h t  t e a c h e r s  had s ta n d a rd  m athem atics  

c e r t i f i c a t e s  w i th  tw e n ty - fo u r  o r  more c o l le g e  hours  o f  m a th em a tic s .  Of 

th e  s i x  t e a c h e r s  w i th  e le m e n ta ry  c e r t i f i c a t e s ,  one had tw e n ty - s ix  c o l le g e  

h ou rs  o f  m a them atic s  and a s ta n d a rd  m athem atics  c e r t i f i c a t e ,  one had 

t h i r t e e n  hours  o f  m a th e m a tic s ,  and the  o th e r  fo u r  had s i x  o r  l e s s  h o u rs .

^ O l iv e r  Hodge, T eacher  E d u c a t io n ,  C e r t i f i c a t i o n ,  and Assignment 
Handbook. (Oklahoma C i ty ,  Oklahoma: S ta t e  Board o f  E d u c a t io n ,  Revised 
O ctober  1 , 1961),  p . 11.



35

The n in e  te a c h e r s  who were te a c h in g  e ig h th  grade a r i t h m e t i c  w i th  c e r t i f i 

c a t i o n  in  a n o th e r  f i e l d  had from zero  to  tw e n ty - th re e  hours  o f  m athem atics .  

At one p a r t i c u l a r  j u n i o r  h ig h  s c h o o l ,  t e a c h e r s  o f  e ig h th  grade a r i t h m e t i c  

had th e  fo l lo w in g  number o f  hours o f  c o l le g e  m a them a tic s :  6 ,  18, 6 ,  39 , 9. 

At a c e r t a i n  s i x - y e a r  s c h o o l ,  the  range was 0 , 3 ,  6 ,  24, 26. The mean 

number o f  hours o f  m athem atics  f o r  the  tw e n ty -e ig h t  te a c h e r s  was 16.9 

w h ile  th e  median was e i g h te e n  h o u rs .

2. P r o f e s s i o n a l  E duca tion  P r e p a r a t i o n .

Only two o f  th e  te a c h e r s  in  the  s tu d y  had l e s s  th an  tw enty-one 

hours  o f  p r o f e s s io n a l  e d u c a t io n  now re q u i r e d  f o r  a s ta n d a rd  c e r t i f i c a t e  

i n  Oklahoma. Ten o f  th e  tw e n ty -e ig h t  t e a c h e r s  had l e s s  than  tw e n ty -s ix  

hours  o f  p r o f e s s io n a l  e d u c a t io n .  The mean number o f  hours o f  p r o f e s s io n a l  

e d u c a t io n  f o r  a l l  t e a c h e r s  was 2 9 .8 ,  w h ile  the  median was tw e n ty -e ig h t  

h o u rs .

3. E x p e r ie n c e .

Tw enty-four o f  th e  tw e n ty -e ig h t  t e a c h e r s  had more than  f iv e  y e a rs  

e x p e r i e n c e .  The mean number o f  y e a rs  o f  te a c h in g  ex p e r ie n c e  was 1 8 .8 ,  

w i th  two te a c h e r s  p o s s e s s in g  t h i r t y - f i v e  y e a r s .  The median was s e v en te en  

y e a r s .  E leven  te a c h e r s  had te n  o r  l e s s  th a n  t e n  y e a rs  e x p e r ie n c e .

4 . Most Recent C ollege  o r  U n iv e r s i t y  E n ro llm en t o f  

T eachers  Invo lved  in  th e  S tudy.

Twelve te a c h e r s  had a t te n d e d  sch o o l d u r in g  th e  f iv e  y e a rs  p rece d 

ing  th e  s tu d y .  S ix  o f  th e s e  r e c e iv e d  b a c h e l o r ' s  d eg ree s  a t  t h a t  t im e ,  

w h ile  s i x  had r e tu rn e d  f o r  f u r t h e r  s tu d y .  Only seven  o f  the  te a c h e r s  had 

n o t  a t te n d e d  schoo l a t  some time a f t e r  r e c e iv in g  b a c h e l o r ' s  d eg ree s ;
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fo u r  o f  them had had i n t e r r u p t i o n s  in  t h e i r  te a c h in g  c a r e e r s ,  w h ile  the  

o th e r  th r e e  had ta u g h t  c o n t in u o u s ly  s in c e  g r a d u a t io n .

5. Type o f  S c h o o l .

T h i r te e n  o f  th e  t e a c h e r s  ta u g h t  i n  a s i x - y e a r  sch o o l  w h ile  f i f 

te e n  ta u g h t  i n  a s e p a r a t e  j u n i o r  h igh  s c h o o l .  Of th e  t h i r t e e n  t e a c h e r s  

who ta u g h t  in  th e  s i x - y e a r  s c h o o l ,  seven  had s ta n d a rd  m athem atic s  c e r 

t i f i c a t e s .  Of th e  f i f t e e n  who ta u g h t  in  th e  j u n i o r  h ig h  s c h o o l ,  s i x  had 

s ta n d a rd  m athem atics  c e r t i f i c a t e s .  Four o f  the  t e a c h e r s  w i th  e lem en ta ry  

c e r t i f i c a t e s  t a u g h t  i n  a j u n i o r  h igh  s c h o o l ;  the  o th e r  two t a u g h t  in  a s i x -  

yea r  schoo l t h a t  began as  a j u n i o r  h igh  sch o o l and r e t a in e d  i t s  s tu d e n t s  

u n t i l  i t  became a s i x - y e a r  s c h o o l .

D e s c r ip t io n  o f  the  P u p i l  Sample

The d a ta  c o l l e c t e d  from the  p u p i l  sample c o n s i s t e d  o f  p r e - t e s t  and 

p o s t - t e s t  s c o re s  on th e  C a l i f o r n i a  A r i th m e t ic  T e s t , I n te rm e d ia te  L e v e l . 

Whole c l a s s e s  were a d m in is te re d  the  t e s t  i n  o rd e r  t h a t  as  n o rm a l ;a  c l a s s 

room s i t u a t i o n  as p o s s ib le  would be approxim ated  d u r in g  the  t e s t i n g  and ,  

in  a d d i t i o n ,  t h a t  any t e a c h e r - p u p i l  i n t e r a c t i o n  would be sampled. S tu d e n ts  

who had n o t  been in  th e  c l a s s  d u r in g  the  e n t i r e  academic y e a r  were t e s t e d ,  

b u t  t h e i r  s c o re s  were n o t  used .

The range o f  th e  s c o re s  on the  p r e - t e s t s  and p o s t - t e s t s  a re  p r e 

s e n te d  in  Table I .  An e x am in a t io n  o f  the  d a ta  d i s c l o s e s  t h a t  the  g roup ing  

appeared  to  be h e te ro g en eo u s  in  a l l  the  c l a s s e s  w i th  th e  p o s s ib le  excep

t i o n s  o f  c l a s s e s  s i x  and tw enty-tw o w ith  u n ifo rm ly  low raw s c o r e s ,  and 

c l a s s e s  e ig h te e n  and n in e te e n  w ith  u n ifo rm ly  h ig h  s c o r e s .  The p r e - t e s t  

s c o re s  v a r ie d  from a low raw sco re  o f  s i x  to  a h ig h  raw sc o re  o f  126 w h ile  

the  p o s t - t e s t  s c o re s  v a r ie d  from a low raw sco re  o f  t h i r t y - t h r e e  to  a h igh



TABLE I

THE RANGE, MEANS, MEAN DIFFERENCES, AND STANDARD DEVIATIONS 
OF PRE-TEST AND POST-TEST SCORES IN ARITHMETIC ACHIEVEMENT 

OF 528 EIGHTH GRADE PUPILS BY TEACHER NUMBER

D if f e r e n c e P r e - T e s t P o s t - T e s t
T eacher P r e - T e s t P o s t - T e s t P r e - T e s t P o s t - T e s t Between S tan d a rd S tan d a rd
Number N Range Range Mean Mean Means D e v ia t io n D e v ia t io n

I 17 69-102 75-111 8 5 .4 7 98 .35 12.88 10.37 10.52
2 30 30-109 33-124 76 .93 86 .26 9 .3 3 22 .60 23.88
3 34 69-126 93-132 106.05 115.97 9 .92 13.55 9 .05
4 11 58-110 64-110 83 .73 97.45 13.72 1 3 .7 8 10.58
5 24 41-113 49-126 74 .66 8 2 .2 9 7 .63 18 .40 18.11
6 12 53- 85 73-100 6 9 .5 0 81 .66 12.16 9 .80 6 .43
7 31 59-102 65-115 78.68 8 9 .8 0 11.12 11.56 13.78
8 10 62- 96 76-110 78 .30 9 6 .9 0 18 .60 10 .34 9 .26
9 15 66-106 81-108 87 .53 9 6 .8 0 8 .27 10 .30 9 .60

10 25 70-107 66-114 87 .12 9 5 .0 0 7 .88 10 .43 11.78
11 13 66-104 83-110 84 .69 94 .62 9 .93 11 .40 8 .15
12 20 52-105 65-121 81 .85 90.55 8 .7 0 13 .20 14.75
13 21 24-111 47-128 66 .92 82 .51 16.59 21.48 21.36
14 30 57-104 66-112 76 .90 87 .47 10.57 12.97 11.30
15 13 47-117 38-101 71.85 79 .23 7 .38 19.67 20.47
16 21 14-122 45-119 85 .62 90 .71 5 .09 22 .50 23.92
17 12 35-100 41-111 70 .00 83 .16 13.11 20 .54 21 .10
18 12 95-120 98-118 110.00 109.00 - 1 .0 0 6 .95 5 .82
19 12 81-106 75-113 94 .50 99 .42 4 .9 2 7.11 12.37
20 16 56-106 46-114 83 .38 95 .50 2 .12 16.01 17.21
21 21 31- 93 34-121 65 .38 80 .19 14.81 15.21 10.08
22 13 6-  64 44- 76 47 .38 64.07 16.69 15.11 8 .9 2
23 16 61-104 46-112 84 .25 95 .44 11.19 13.12 17.19
24 23 49-102 66-117 77 .48 88 .48 11 .00 12.85 14.29
25 14 61-113 79-121 81 .79 95 .64 13.85 16.22 14.19
26 30 51-105 71-108 79 .53 96 .00 16.47 12.12 9 .39
27 14 57-107 68-107 79 .00 96 .50 17 .50 12.40 8.97
28 12 53-100 56-119 74 .42 78 .08 3 .66 14.76 19.47

O v e r a l l 528
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raw sc o re  o f  132. The range o f  the  p r e - t e s t  s c o re s  was 121 as compared 

to  the  range o f  100 f o r  the  p o s t - t e s t  s c o r e s .

A lthough  the  range o f  the  p r e - t e s t  s c o re s  was g r e a t e r  th a n  t h a t  o f  

th e  p o s t - t e s t  s c o r e s ,  c o n t r a r y  to  the  e x p e c ta t io n s  t h a t  th e  range o f  p u p i l  

ach ievem ent becomes g r e a t e r  as  the  p u p i l s  p ro g re s s  in  s c h o o l ,  an exam ina

t i o n  o f  th e  means r e v e a le d  t h a t  on th e  average  th e  p o s t - t e s t  s c o re s  were 

l a r g e r  th a n  the  p r e - t e s t  s c o r e s .  The one e x c e p t io n  was c l a s s  number 

e ig h te e n  where th e  p o s t - t e s t  mean was s m a l le r  th a n  the  p r e - t e s t  mean.

The mean o f  th e  p o s t - t e s t  s c o re s  was 91 .00  which was 10 .54  g r e a t 

e r  th an  8 0 .4 6 ,  th e  mean o f  the  p r e - t e s t  s c o r e s .  The p r e - t e s t  means v a r ie d  

from 47 .38  to  110 .00 , The p o s t - t e s t  means v a r i e d  from 64.07 to  115 .97 .

The range  o f  th e  means o f  the  p r e - t e s t  s c o re  was 63 ,62  w hereas th e  range 

o f  th e  means o f  the  p o s t - t e s t  s c o re s  was 5 2 .90  w hich , a g a in ,  was c o n t r a r y  

to  e x p e c t a t i o n s .

The s ta n d a rd  d e v i a t i o n s  o f  the  p r e - t e s t  s c o re s  v a r i e d  from 6 .95  to  

22 .60  w i th  a range o f  16 .65 . The s ta n d a rd  d e v i a t io n s  o f  the  p o s t - t e s t  

s c o re s  v a r ie d  from 5 .82  to  23 .92  w ith  a range o f  19 .10 . T h is  in c re a s e d  

range was due t o  the  e f f o r t s  o f  t h i r t e e n  o f  th e  tw e n ty -e ig h t  t e a c h e r s  

whose c l a s s e s  had g r e a t e r  p o s t - t e s t  s ta n d a rd  d e v i a t io n s  th a n  p r e - t e s t  

s ta n d a rd  d e v i a t i o n s .  I f  the  range o f  the  raw s c o re s  and th e  mean had i n 

c re a se d  as  e x p e c te d ,  th e  s ta n d a rd  d e v i a t i o n  would be ex p ec ted  to  become 

l a r g e r .  However, in  f i f t e e n  o f  th e  c l a s s e s  th e  s ta n d a rd  d e v i a t i o n  became 

s m a l l e r .

The number o f  p u p i l s  in  each o f  the  c l a s s e s  i s  the  r e s i d u a l  o f  

th e  p u p i l s  in  each  c l a s s  t h a t  was p r e s e n t  when b o th  t e s t s  were a d m in is 

t e r e d .  A b se n te e s ,  t r a n s f e r s ,  and d ro p o u ts  reduced  th e  c l a s s e s  to  the  

number p r e s e n te d  in  Table I .
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S e le c t io n  o f  th e  Subsamples

In  o rd e r  to  reduce  any b ia s  due to  the  manner o f  s e l e c t i n g  the 

sample and to  in t ro d u c e  and hold  c o n s ta n t  c e r t a i n  v a r i a b l e s  in h e re n t  in  

th e  p ro c e s s  o f  c e r t i f i c a t i o n  o f  t e a c h e r s ,  subsam ples o f  c l a s s e s  were 

s e l e c t e d  to  r e p r e s e n t  th e  l a r g e r  group u s in g  the  method o f  s t r a t i f i e d -  

p r o p o r t i o n a t e  sam pling .

In  the  s e l e c t i o n  o f  th e se  v a r i a b l e s ,  c a re  was ta k en  to  choose 

th o se  t h a t  appeared  to  be common p r a c t i c e s  among the  f i f t y  s t a t e s .  An 

a n a l y s i s  o f  th e s e  p r a c t i c e s  as  r e v e a le d  in  a Manual on C e r t i f i c a t i o n  Re

q u irem en ts  f o r  School P e rs o n n e l  in  the  U nited  S ta te s ^  r e v e a le d  t h a t  a l 

though th e r e  i s  no one req u ire m en t  t h a t  i s  p r e c i s e l y  the  same in  a l l  f i f t y  

s t a t e s  , t h e r e  i s  g e n e ra l  agreem ent on some o f  the  k inds  o f  req u ire m en ts  a l 

though q u a n t i t a t i v e  c r i t e r i a  d i f f e r e d .  These/may be c l a s s i f i e d  as  fo l lo w s :

1. Minimum re q u ire m e n ts  f o r  p r o f e s s io n a l  e d u c a t io n ,  s p e c i a l i z e d  

s u b j e c t - m a t t e r ,  and g e n e ra l  e d u c a t io n  c o u r s e s .  P r o f e s s io n a l  

e d u c a t io n  c o u rse s  in c lu d e  p r a c t i c e  o r  d i r e c t e d  te a c h in g .

2. Types o f  c e r t i f i c a t e s  is s u e d  to  in c lu d e  s p e c i a l i z e d  s u b j e c t -  

m a t t e r  f i e l d s  a n d /o r  c e r t a i n  g ra d e s .

3. E xperience  a n d /o r  f u r t h e r  e d u c a t io n  r e q u i r e d  in  o rd e r  t o  r e 

t a i n  the  i n i t i a l  c e r t i f i c a t e  o r  to  e a rn  a more permanent 

c e r t i f i c a t e .

The v a r i a b l e s  chosen w ere:

1. Number o f  hours o f  p r o f e s s io n a l  e d u c a t io n .

^W. E a r l  Armstrong and T. M. S t i n n e t t ,  A Manual on C e r t i f i c a t i o n  
Requirem ents  f o r  School P e rso n n e l  i n  the  U nited  S t a t e s  ( W ashington, D.C. 
N a t io n a l  Commission on T eacher E d u ca tio n  and P r o f e s s i o n a l  S ta n d a rd s ,  
N a t io n a l  E duca tion  A s s o c i a t i o n ,  1962).
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2. Number o f  hours  o f  s p e c i a l i z e d  s u b j e c t - m a t t e r  p r e p a r a t io n .

3. The type o f  schoo l i n  which the  te a c h e r  i s  now te a c h in g .

4. Number o f  y e a rs  o f  te a c h in g  e x p e r ie n c e .

5. Number o f  y e a rs  s in c e  th e  t e a c h e r  a t te n d e d  a c o l le g e  o r  u n i 

v e r s i t y .

In  a d d i t io n  to  th e  above t e a c h e r  v a r i a b l e s ,  th e  i n i t i a l  m athemat

i c s  achievem ent l e v e l  o f  the  s tu d e n t s  as  r e p re s e n te d  by s c o re s  on a p r e 

t e s t  was in t ro d u c e d  i n t o  the  a n a l y s i s .

I n  s e l e c t i n g  the  subsamples f o r  the fo u r  h y p o th e se s ,  a p rocedu re  

s i m i l a r  to  t h a t  i l l u s t r a t e d  in  Table  I  was u t i l i z e d ,  and a sample o f  s i x 

te e n  c l a s s e s  was drawn.

TABLE I I

DISTRIBUTION OF 28 TEACHERS BY ASSIGNED NUMBERS 
ACCORDING TO RECENCY OF COLLEGE ATTENDANCE 

AND MATHEMATICS PREPARATION

L a s t  Time 
in  U n iv e r s i ty  

o r  College

Teachers  w i th  
Less Than 18 Hours 

M athem atics  P r e p a r a t io n

Teachers  w i th  18 
o r  More Hours o f  

M athem atics P r e p a r a t io n
J u n i o r  High 6 Year School J u n io r  High 6 Year School

Five o r 12 14 18 22 24 25 13 28 2 3 5
Less Years 19

More Than 6 7 10 1 26 4 8 9 16 20 21
Five Years 17 n  15 23 2]_

(C la s se s  drawn in  th e  subsample a re  u n d e r l i n e d . )

The t e a c h e r s  were d iv id e d  i n t o  two groups based on t h e i r  s u b j e c t -  

m a t te r  p r e p a r a t io n  and th e n  p la ced  in  th e  c o r r e c t  c e l l s  o f  Table I I  a c c o rd 

ing  "to  the  type o f  schoo l i n  which th e y  ta u g h t  and th e  l a s t  time th e y
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a t te n d e d  a c o l le g e  o r  u n i v e r s i t y .  The subsamples o f  s i x t e e n  c l a s s e s  

were th e n  drawn u s in g  a t a b l e  o f  random numbers from w i th in  c e l l s  so t h a t  

r e p r e s e n t a t i o n  w i th in  each  p a i r  o f  c e l l s  was e q u a l .  The c l a s s e s  drawn 

a re  u n d e r l in e d  i n  Table I I .

The same p ro ced u re  was u t i l i z e d  in  the  s e l e c t i o n  o f  subsamples 

f o r  th e  o th e r  th r e e  h y p o th e se s .  T ab les  I I I ,  IV, and V show the  r e p r e 

s e n t a t i o n  by c l a s s  number in  each  subsample.

TABLE I I I

DISTRIBUTION OF 28 TEACHERS BY ASSIGNED NUMBERS 
ACCORDING TO MATHEMATICS PREPARATION AND

TEACHING EXPERIENCE

S p e c ia l iz e d
S u b je c t -M a t te r

P r e p a r a t i o n

T ëachers  w ith  
Ten o r  Less 

Years Experience

Teachers  w i th  
More Than Ten 

Years E xperience

Teachers  w i th  l e s s  
than  e ig h te e n  hours  

o f  m athem atics  
p r e p a r a t i o n

i  12 21 24 6 7 10 14 17 18 
19 15 16

T eachers  w i th  e ig h te e n  
o r  more hours  o f  

m athem atic s  p r e p a r a t io n

2 3 8 13 20 
21 18

4 5 9 11 15 
16 23 27

The E v a lu a t io n  In s tru m en t

The C a l i f o r n i a  Achievement T e s t  in  A r i t h m e t i c , In te rm e d ia te  B at

t e r y ,  was g iv en  to  a l l  s tu d e n t  s u b j e c t s .  The t e s t  c o n s i s t s  o f  135 o b je c 

t i v e - t y p e  p rob lem s, f i f t y - f i v e  o f  which p e r t a i n  to  A r i th m e t ic  Reasoning 

and e i g h t y  o f  which p e r t a i n  to  A r i th m e t ic  Fundam entals .

The A r i th m e t ic  Reasoning p a r t  o f  the t e s t  i s  d iv id e d  in to  fo u r  

s u b t e s t s :  (1) Number C on cep ts ,  (2) Symbols and R u le s ,  (3) Numbers and
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E q u a t io n s ,  and (4) P roblem s. The A r i th m e tic  Fundamentals p a r t  o f  th e  t e s t  

i s  d iv id e d  in t o  fo u r  s u b t e s t s ;  (1) a d d i t i o n ,  (2) s u b t r a c t i o n ,  (3) m u l t i 

p l i c a t i o n ,  and (4) d i v i s i o n .

TABLE IV

DISTRIBUTION OF 28 TEACHERS BY ASSIGNED NUMBERS ACCORDING 
TO RECENCY OF COLLEGE ATTENDANCE AND 

PROFESSIONAL EDUCATION PREPARATION

L a s t  Time T eachers w ith T eachers w ith  28
i n  U n iv e r s i ty Less th a n 28 Hours o r  More Hours o f

o r  College P r o f e s s i o n a l E d u ca tio n P r o f e s s i o n a l E duca tion
J u n i o r  High 6 Year School J u n i o r  High 6 Year Sc!

Five o r  l e s s
th a n  f iv e 12 13 28 2 3 5 22 14 18 19 24 25
y e a r s

More than 4 6 8 1 16 7 9 10 20 21 23
f iv e  y ea rs H  15 17 26 27

TABLE V

DISTRIBUTION OF 28 TEACHERS BY ASSIGNED NUMBERS ACCORDING 
TO TEACHING EXPERIENCE AND 

PROFESSIONAL EDUCATION 
PREPARATION

P r o f e s s i o n a l T eachers  w ith Teachers  w i th
E duca tion Ten o r  Less More th a n  Ten

P r e p a r a t io n Years Experience Years E xperience

T eachers  w i th  l e s s  than
tw e n ty -e ig h t  hours  o f 1 2 3 8 12 13 22 4 5 6 11 15 16
p r o f e s s io n a l  e d u c a t io n

Teachers  w i th  tw en ty -
e i g h t  o r  more hours  o f 20 21 24 28 7 9 10 14 17 18
p r o f e s s io n a l  e d u c a t io n 19 23 25 26 27
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A ccording to  the  Manual o f  the  C a l i f o r n i a  Achievement T e s t s , Com

p l e t e  B a t t e r y , the  r e l i a b i l i t y  o f  the  a r i t h m e t i c  t e s t  has a c o r r e l a t i o n  

o f  .95 w ith  the  com plete t e s t  b a t t e r y  f o r  grade e i g h t .

A ccording to  the  Manual;

In  t h e i r  f i n a l  form th e  norms f o r  the  C a l i f o r n i a  Achievement 
T e s t s . I n te rm e d ia te  B a t t e r y ,  have been based on a c o n t r o l l e d  ( s t r a t i 
f i e d )  sam pling  which c o n s t i t u t e d  a normal d i s t r i b u t i o n  o f  m enta l 
a b i l i t y ,  t y p i c a l  ag e -g rad e  r e l a t i o n s h i p s ,  and o th e r  c h a r a c t e r i s t i c s  
as  fo l lo w s ;

1. The median I .Q .  f o r  g rades  7 and 8 was 100 and fo r  g rades  9 
was 101 .5 . The s ta n d a rd  d e v i a t i o n  o f  I . Q . ' s  was 16 p o in t s .

2. Seventy  p e r  c e n t  o f  th e  s tu d e n t s  were making normal p ro g re s s  
th ro u g h  the  g ra d e s ;  abou t 20 per  c e n t  were r e ta r d e d  o n e -h a l f  y e a r  or 
more; and 10 p e r  c e n t  were a c c e l e r a t e d  o n e - h a l f  yea r  o r  more.

3. About 85% o f  th e  p o p u la t io n  was C aucasian  and the  rem ainder 
was M exican, Negro, and o th e r  m in o r i ty  g roups .

The d e c i s i o n  to  use t h i s  p a r t i c u l a r  t e s t  was based on the  fo l lo w 

ing  r e a s o n in g ;

a .  This t e s t  had been used in  th e  system  f o r  many y e a r s ;  conse

q u e n t ly ,  the  c o u n s e lo r s  who a d m in is te re d  the  t e s t  were f a m i l i a r  

w i th  i t s  u s e .

b . An ex am in a t io n  o f  th e  t e s t  showed t h a t  i t  covered a wide v a r i 

e t y  o f  m a t e r i a l ,  making i t  s u i t a b l e  f o r  the  wide range o f  a b i l 

i t y  p r e s e n t  in  the e i g h th  grade in  a l a rg e  c i t y  school system .

P rocedure  fo r  th e  T rea tm ent o f  the  Data

In  t h i s  s tu d y ,  fo u r  hyp o th eses  were t e s t e d  u s in g  the  a n a ly s i s  o f  

v a r i a n c e  and co v a r ia n c e  te c h n iq u e s .  In  each  com parison the  n u l l  hypoth

e s i s  was under i n v e s t i g a t i o n .  Whenever a n a l y s i s  o f  v a r ia n c e  and c o v a r i 

ance te c h n iq u e s  i s  employed, the  d a ta  to  be ana lyzed  must s a t i s f y  c e r t a i n  

b a s i c  a s s u m p t io n s .1 They w ere;

^Quinn McNemar, P s y c h o lo g ic a l  S t a t i s t i c s , (Second E d i t io n ;  New 
York: John Wiley and Sons, 1955),  p. 344.
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1. The v a r i a b l e s  under c o n s id e r a t io n  must be ap p ro x im a te ly  

no rm ally  d i s t r i b u t e d  in  th e  p o p u la t io n .

2. The c l a s s e s  to  be grouped to g e th e r  o r  pooled must be homoge

neous w i th  r e s p e c t  to  the  v a r ia n c e s  o f  the  dependen t v a r i a b l e  

and a l s o  w i th  r e s p e c t  to  th e  means o f  the  dependen t v a r i a b l e .

The f i r s t  b a s ic  assum ption  was t e s t e d  by a p p l i c a t i o n  o f  the  c h i  

square  t e s t s  to  th e  d i s t r i b u t i o n  o f  achievem ent o f  the  p u p i l s  a s  r e p r e 

se n te d  by the  p o s t - t e s t  s c o re s .  Raw d a ta  f o r  th e  f i r s t ,  t h i r d ,  and f o u r th  

hypo theses  may be found in  Appendices A, B, and C r e s p e c t i v e l y .

The hom ogeneity o f  the  v a r ia n c e s  was t e s t e d  u s in g  B a r t l e t t ' s  T e s t .  

Raw d a ta  may be found in  A ppendices,  D, E , F, G, H, and I  f o r  the  f i r s t ,  

t h i r d ,  and f o u r th  h y p o th e se s .

The homogeneity  o f  the  means o f  the  dependent v a r i a b l e  o f  the

c l a s s e s  to  be grouped to g e th e r  was t e s t e d  u s in g  the a n a l y s i s  o f  v a r ia n c e
2

te c h n iq u e .  Raw d a ta  may be found in  Appendices J ,  K, L , M, N, 0 ,  and P 

f o r  th e  fo u r  h y p o th e ses .

The f i n a l  s t e p  was the  t e s t i n g  o f  the hypo theses  u s in g  th e  a n a l 

y s i s  o f  co v a r ia n c e  te c h n iq u e .^  Raw d a ta  may be found in  Appendices Q, R, 

and S f o r  th e  f i r s t ,  t h i r d ,  and f o u r th  h y p o th e se s .  The second h y p o th e s i s  

was r e j e c t e d  because th e  d a ta  d id  n o t  meet the  assum ptions .

l l b i d . , p. 247.
2
A lle n  L. Edwards, E xperim en ta l Design in  P s y c h o lo g ic a l  R e s e a rc h , 

(New York: R in e h a r t  and Company, I n c . ,  1953), pp. 174-181.

%cNemar, lo c .  c i t . , pp. 343-356.



CHAPTER IV 

ANALYSIS AND INTERPRETATION OF THE DATA

T his s tu d y  was concerned  w i th  d e te rm in in g  w hether  c e r t a i n  p a t t e r n s  

o f  t e a c h e r  p r e p a r a t io n  and c e r t i f i c a t i o n  re q u ire m e n ts  s i g n i f i c a n t l y  i n f l u 

enced s tu d e n t  ach ievem ent in  a r i t h m e t i c .  The f i r s t  h y p o th e s i s  was r e l a t e d  

to  th e  s p e c i a l i z e d  s u b j e c t - m a t t e r  re q u ire m e n t ;  th e  second h y p o th e s is  was 

r e l a t e d  to  the  p r o f e s s i o n a l - e d u c a t i o n  re q u ire m e n t ;  th e  t h i r d  h y p o th e s is  

was r e l a t e d  to  e x p e r ie n c e  and th e  s p e c i a l i z e d  s u b j e c t - m a t t e r  re q u ire m e n t ;  

and th e  f o u r th  h y p o th e s i s  was r e l a t e d  to  e x p e r ie n c e  and th e  p r o f e s s i o n a l -  

e d u c a t io n  re q u ire m e n t .

A summary o f  th e  c a l c u l a t i o n s  i s  p re s e n te d  in  T ab les  V I, V I I ,

V I I I ,  and IX. The r e s u l t s  o f  th e  c a l c u l a t i o n s  f o r  the  a n a ly s e s  o f  the  

f i r s t ,  s eco n d , and f o u r th  h y p o th e ses  a re  p re s e n te d  in  T ab les  V I, V I I ,  and

IX. Table V I I I  summarizes th e  c a l c u l a t i o n s  f o r  the  a n a l y s i s  o f  th e  homo

g e n e i ty  o f  th e  means fcr th e  t h i r d  h y p o th e s i s .

S p e c i a l iz e d  S u b je c t -M a t te r  Requirem ent

H ypo thes is  1 was: There i s  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 

ence i n  mean ach ievem ent in  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by 

te a c h e r s  w i th  few er th a n  e i g h te e n  s e m e s te r  hours  and by te a c h e r s  w i th  

e i g h te e n  o r  more th a n  e ig h te e n  se m e s te r  hours o f  p r e p a r a t io n  i n  mathe

m a t ic s .  The o b ta in e d  F v a lu e  was 2 .8 3 ,  and th e  r e q u i r e d  v a lu e  f o r  s i g n i 

f ic a n c e  was 3 .8 8 .  The m ajo r h y p o th e s i s  was a c c e p te d ,  and i t  was concluded

45
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t h a t  no r e a l  d i f f e r e n c e s  i n  achievem ent in  a r i t h m e t i c  e x i s t e d  between the  

group ta u g h t  by te a c h e r s  w i th  fewer th a n  e ig h te e n  sem es te r  hours  and th o se  

ta u g h t  by te a c h e r s  w i th  e ig h te e n  o r  more th a n  e ig h te e n  s e m e s te r  hours  o f  

m a th em a tic s .  T h e re fo re ,  i t  was concluded  t h a t  the  amount o f  p r e p a r a t i o n  

in  m athem atic s  was n o t  s i g n i f i c a n t  w i th  r e g a rd  to  p u p i l  ach ievem ent in  

a r i t h m e t i c .  The d a t a  f o r  th e  a n a l y s i s  o f  co v a r ia n c e  a re  p re s e n te d  in  

Table VI.

TABLE VI

ANALYSIS OF COVARIANCE OF SUBJECT-MATTER REQUIREMENT

Source o f  V a r i a t i o n
Sums o f  S quares  o f  
E r r o r  o f  E s t im a te d f

Mean
Square F

T o ta l 4 1 ,2 0 2 .8 4 344

W ith in  Groups 4 0 ,864 .68 343 119.13

A d ju s ted  Means 338.16 1 338.16 2.83

P r o f e s s i o n a l  E d u ca t io n  Requirement 

H ypo thes is  2 was: There i s  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 

ence in  mean ach ievem ent in  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by 

t e a c h e r s  w i th  few er th a n  tw e n ty -e ig h t  s e m e s te r  hours  and by te a c h e r s  w i th  

tw e n ty -e ig h t  o r  more se m e s te r  hours  o f  p r e p a r a t i o n  in  p r o f e s s i o n a l  educa 

t i o n  c o u r s e s .  The o b ta in e d  "F" v a lu e  was 1 1 .0 4 ,  and th e  r e q u i r e d  v a lu e  fo r  

s i g n i f i c a n c e  was 3 .8 8 .  The m ajo r h y p o th e s i s  was r e j e c t e d ,  and i t  was con

c luded  t h a t  mean ach ievem ent in  a r i t h m e t i c  was s i g n i f i c a n t l y  g r e a t e r  f o r  

p u p i l s  ta u g h t  by t e a c h e r s  w i th  tw e n ty -e ig h t  o r  more hours  o f  p r e p a r a t io n  

in  p r o f e s s i o n a l  e d u c a t io n  c o u r s e s .  The d a t a  f o r  th e  a n a l y s i s  o f  c o v a r i 

ance a r e  p r e s e n te d  i n  Table V II .
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TABLE VII

ANALYSIS OF COVARIANCE OF PROFESSIONAL 
EDUCATION REQUIREMENT

Source o f  V a r ia t io n
Sums o f  Squares o f  
E r r o r  o f  E s tim a te d f

Mean
Square F

T o ta l 1 0 ,454 .74 314

W ith in  Groups 1 0 ,098 .49 313 32.26

A d ju s ted  Means 356.25 1 356.25 11.04*

* S i g n i f l e a n t  a t  the  0 .01  l e v e l .

E xperience  and S p e c i a l iz e d  S u b je c t -M a t te r  Requirement 

H ypo thes is  3 w as; There I s  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 

ence In  mean ach ievem ent In  a r i t h m e t i c  o f  p u p i l s  In  c l a s s e s  ta u g h t  by

te a c h e r s  w i th  t e n  o r  l e s s  y e a r s  te a c h in g  e x p e r ie n c e  and by te a c h e r s  w i th
I

more th a n  t e n  y e a rs  t e a c h in g  e x p e r ie n c e  when th e  m athem atics  p r e p a r a t io n  

o f  th e  t e a c h e r s  was c o n t r o l l e d  by m a tch ing .

An a n a l y s i s  o f  the  hom ogeneity  o f  th e  means o f  th e  subgroup o f  

e i g h t  c l a s s e s  whose t e a c h e r s  had t e n  o r  l e s s  y e a rs  t e a c h in g  ex p e r ien ce  

produced an "F" o f  1 2 .55 .  The r e q u i r e d  va lu e  f o r  s i g n i f i c a n c e  was 2 .07 .  

I t  was concluded  t h a t  th e  means were h e te rogeneous  and th e  a n a l y s i s  was 

n o t  conc luded .  The d a ta  f o r  th e  t e s t i n g  o f  th e  means a r e  p re se n te d  In  

Table V I I I .

E xperience  and P r o f e s s i o n a l  E duca tion  Requirement 

H ypo thes is  4 was: There I s  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 

ence In  mean ach ievem ent In  a r i t h m e t i c  o f  p u p i l s  In  c l a s s e s  t a u g h t  by 

t e a c h e r s  w i th  t e n  o r  l e s s  y e a r s  t e a c h in g  e x p e r ie n c e  and by te a c h e r s  w i th  

more th a n  t e n  y e a rs  t e a c h in g  e x p e r ie n c e  when the  p r o f e s s io n a l  e d u c a t io n
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p r e p a r a t io n  o f  the  t e a c h e r s  was c o n t r o l l e d  by m atch ing . An a n a l y s i s  o f  

th e  d i s t r i b u t i o n  o f  th e  dependent v a r i a b l e  o f  bo th  subgroups r e s u l t e d  in  

a c h i  square  v a lu e  o f  20.72 which was l a r g e r  th an  th e  re q u i re d  v a lu e  fo r  

s ig n i f i c a n c e  a t  the  0 .05  l e v e l  a t  seven  d eg rees  o f  freedom. A ccording to  

Cochran^, s l i g h t  d e p a r tu r e s  from n o rm a l i ty  o f  d i s t r i b u t i o n  among th e  v a r i 

a b le s  causes  on ly  m oderate  r e d u c t io n s  i n  the  e f f i c i e n c y  o f  the  a n a l y s i s .  

S ince th e  d e v i a t i o n  was n o t  g r e a t ,  th e  n e x t  s t e p s  in  the  a n a l y s i s  o f  th e  

d a ta  were u n d e r ta k en .

TABLE V II I

ANALYSIS OF HOMOGENEITY OF MEANS OF EIGHT CLASSES 
WHOSE TEACHERS HAD TEN OR LESS 

YEARS EXPERIENCE

Sums o f  Squares  o f  Mean
Source o f  V a r i a t i o n  E r r o r  o f  E s t im a te  d f  Square F

Among Means 2 1 ,964 .72  7 3 ,137 .96

W ith in  Means 3 7 ,0 1 1 .0 3  148 250.07 12.55*

T o ta l  58 ,975 .75  155

♦ S ig n i f i c a n t  a t  th e  0 .01  l e v e l .

An a n a l y s i s  o f  co v a r ia n c e  o f  th e  d a ta  f o r  the  two subgroups was 

d e te rm in e d ,  and th e  o b ta in e d  "F" v a lu e  was 0 .4 7 .  The r e q u i r e d  v a lu e  fo r  

s i g n i f i c a n c e  was 3 .8 8 ,  and th e  m ajor h y p o th e s i s  was t h e r e f o r e  a c c e p te d .  

I t  was concluded  t h a t  no r e a l  d i f f e r e n c e  in  mean achievem ent e x i s t e d  be

tween th e  two c a t e g o r i e s  o f  c l a s s e s  s tu d ie d  which sugges ted  t h a t  th e

^W. G. Cochran, "Some Consequences When th e  Assumptions f o r  th e  
A n a ly s is  o f  V ariance  a re  n o t  S a t i s f i e d , "  B io m e tr ic s ,  I I I  (March, 1947) ,  
p. 24.
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e x p e r ie n c e  f a c t o r  was no t im p o r ta n t  w i th  r e s p e c t  to  te a c h in g  a r i t h m e t i c  

as  measured by p u p i l  ach ievem ent in  a r i t h m e t i c .  The d a ta  f o r  the  a n a l y s i s  

o f  co v a r ian ce  a re  p re s e n te d  in  Table  IX.

Table IX

ANALYSIS OF COVARIANCE OF EXPERIENCE AND 
PROFESSIONAL EDUCATION REQUIREMENTS

Source o f  V a r ia t io n
Sums o f  Squares o f  
E r ro r s  o f  E s tim a te d f

Mean
Square F

T o ta l 4 6 ,969 .75 299

W ith in  Groups 4 6 ,8 9 5 .2 5 298 157.37

A d jus ted  Means 74 .50 1 74 .50 .47



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary

The problem  o f  t h i s  i n v e s t i g a t i o n  was: I s  the  achievem ent o f

e ig h th  g rade  p u p i l s  in  a r i t h m e t i c  e f f e c t e d  by the  t e a c h e r ' s  p r e p a r a t io n  

in  m athem atics  and p r o f e s s io n a l  e d u c a t io n  co u rse s?

The s tu d y  invo lved  th e  t e s t i n g  o f  th e  fo l lo w in g  s p e c i f i c  n u l l  

h y p o th eses  :

H ypo thes is  1: There i s  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

in  mean ach ievem ent in  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by te a c h 

e r s  w i th  few er th an  e ig h te e n  s e m e s te r  hours  and by te a c h e r s  w i th  e ig h te e n  

o r  more th a n  e ig h te e n  s e m e s te r  hours  o f  p r e p a r a t io n  in  m a them atic s .

H ypo thes is  2: There i s  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

in  mean achievem ent i n  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by te a c h e r s  

w i th  tw e n ty -e ig h t  o r  more s e m e s te r  hours  o f  p r e p a r a t io n  in  p r o f e s s io n a l  

e d u c a t io n  c o u r s e s .

H yp o th es is  3: There i s  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

in  mean ach ievem ent in  a r i t h m e t i c  o f  p u p i l s  i n  c l a s s e s  ta u g h t  by t e a c h e r s  

w i th  t e n  o r  l e s s  y e a rs  te a c h in g  e x p e r ie n c e  and by te a c h e r s  w i th  more th an  

te n  y e a r s  te a c h in g  e x p e r ie n c e  when th e  m athem atics  p r e p a r a t io n  o f  the  

t e a c h e r s  was c o n t r o l l e d  by m a tch ing .

H ypo thes is  4: There i s  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
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in  th e  mean ach ievem ent in  a r i t h m e t i c  o f  p u p i l s  in  c l a s s e s  ta u g h t  by t e a c h 

e r s  w i th  te n  o r  l e s s  y e a r s  te a c h in g  e x p e r ie n c e  and by t e a c h e r s  w i th  more 

than  te n  y e a r s  te a c h in g  e x p e r ie n c e  when th e  p r o f e s s io n a l  e d u c a t io n  p re p 

a r a t i o n  o f  th e  t e a c h e r  was c o n t r o l l e d  by m a tch in g .

The s t a t i s t i c a l  te c h n iq u e  o f  a n a l y s i s  o f  v a r ia n c e  and c o v a r ia n c e  

was used  in  a n a ly z in g  th e  d a t a .  Subsamples o f  s ix t e e n  t e a c h e r s  were chosen 

fo r  th e  a n a l y s i s  o f  each o f  th e  fo u r  h y p o th e ses  u s in g  a t a b l e  o f  random 

numbers and th e  s t r a t i f i e d - p r o p o r t i o n a t e  method o f  s e l e c t i o n .  The number 

o f  s tu d e n t s  s e l e c t e d  fo r  each o f  th e  h y p o th eses  v a r ie d  acc o rd in g  to  the  

t e a c h e r s  s e l e c t e d .

The in s t ru m e n t  used in  th e  s tu d y  was th e  C a l i f o r n i a  Achievement 

T es t  in  A r i th m e t i c , I n te rm e d ia te  B a t t e r y . P r e - t e s t  s c o re s  were o b ta in e d  

from th e  v a r io u s  sch o o ls  and p o s t - t e s t  s c o re s  were o b ta in e d  from th e  

answer s h e e t s  s c o re d  by th e  w r i t e r .  T eachers  and s tu d e n t s  were n o t  aware 

t h a t  they  were to  be g iv en  p o s t - t e s t s  a t  th e  end o f  th e  academic y e a r .

The h y p o th e s i s  co n ce rn in g  th e  r e l a t i o n s h i p  o f  te a c h in g  e x p e r ie n c e  

to  mean ach ievem ent in  a r i t h m e t i c  when s p e c i a l i z e d  s u b j e c t - m a t t e r  p re p 

a r a t i o n  was h e ld  c o n s ta n t  by e q u a l  r e p r e s e n t a t i o n  was n o t  com pleted  b e 

cause  th e  means o f  th e  subgroup o f  t e a c h e r s  w ith  te n  o r  l e s s  y e a r s  t e a c h 

ing e x p e r ie n c e  co u ld  n o t  meet th e  assu m p tio n  t h a t  they  were from a  common 

p o p u la t io n ,  and c o n seq u en t ly  th ey  cou ld  n o t  be grouped fo r  t e s t i n g .  Of 

th e  rem a in in g  th r e e  h y p o th e se s ,  o n ly  t h a t  a n a l y s i s  concerned w ith  th e  

p r o f e s s io n a l - e d u c a t i o n  p r e p a r a t i o n  o f  th e  t e a c h e r s  r e s u l t e d ,  in  a 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  a t  th e  0 .05  l e v e l .

M ajor F in d in g s

From th e  r e s u l t s  o f  th e  i n v e s t i g a t i o n s ,  t h r e e  major f in d in g s
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seemed te n a b le  in  r e s p e c t  to  th e  mean ach ievem ent o f  e ig h th  grade  s t u 

d e n ts  in  a r i t h m e t i c .  F i r s t ,  d i f f e r e n c e s  in  s p e c i a l i z e d  s u b je c t - m a t te r  

p r e p a ra t io n  had no a p p a re n t  in f lu e n c e  when th e  v a r i a b l e s  o f  l a s t  tim e th e  

te a c h e r  a t te n d e d  schoo l and type  o f  schoo l in  which th e  te a c h e r  ta u g h t  

were he ld  c o n s t a n t .  Second, when th e  same v a r i a b l e s  were h e ld  c o n s ta n t  

th e  d i f f e r e n c e s  in  p r o f e s s io n a l  p r e p a r a t io n  had an a p p a re n t  in f lu e n c e  on 

th e  mean ach ievem en t.  T h ird ,  when th e  v a r i a b l e  o f  amount o f  p r o f e s s io n a l  

e d u c a t io n  was h e ld  c o n s ta n t ,  d i f f e r e n c e s  in  y e a r s  o f  te a c h in g  e x p e r ie n c e  

had no a p p a re n t  in f lu e n c e  on th e  mean ach ievem en t.

C onc lusions

I t  was concluded  t h a t  th e  number o f  ho u rs  o f  p r o f e s s io n a l  educa

t i o n  d id  have a s i g n i f i c a n t  s t a t i s t i c a l  in f l u e n c e  on ;he achievem ent o f  

e ig h th  g rade  s tu d e n t s  in  a r i t h m e t i c .  I t  was a l s o  concluded t h a t  th e  

number o f  hours o f  p r o f e s s io n a l  e d u c a t io n  a c q u i re d  by t e a c h e r s  was 

twenty e i g h t  or more b e f o r e  a s i g n i f i c a n t  p o s i t i v e  in f lu e n c e  was a p p a re n t  

on th e  mean achievem ent o f  e ig h th  g rade  s t u d e n t s .

T eachers  w i th  many y e a r s  o f  e x p e r ie n c e  and many hou rs  o f  p ro fe s  

s io n a l  e d u c a t io n  a p p a r e n t ly  e x e r t e d  a  more p o s i t i v e  in f lu e n c e  on th e  mean 

achievem ent o f  e ig h th  g rad e  s tu d e n t s  in  a r i t h m e t i c  than  t e a c h ê r s  w i th  

fewer hours  o f  p r o f e s s io n a l  e d u c a t io n  and few er y e a r s  e x p e r ie n c e .  I t  

was e v id e n t  from th e  s tudy  t h a t  many t e a c h e r s  w i th  many y e a r s  o f  t e a c h in g  

e x p e r ie n c e  r e tu rn e d  to  schoo l to  accum ula te  a d d i t i o n a l  p r e p a r a t io n  which 

was g e n e r a l ly  in  th e  a r e a  o f  p r o f e s s io n a l  e d u c a t io n .

I t  was f u r t h e r  concluded t h a t  th e  mean achievem ent o f  e ig h th  g rade  

s tu d e n t s  in  a r i t h m e t i c  was n o t  s i g n i f i c a n t l y  in f lu e n c e d  by th e  t o t a l  

amount o f  th e  m athem atics  p r e p a r a t io n  o f  t h e i r  t e a c h e r s .
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Im p l ic a t io n s  o f  th e  Study

The im p l ic a t io n s  e x i s t  c h i e f l y  fo r  te a c h e r  p r e p a r a t io n  and fo r  th e  

ass ignm en t o f  t e a c h e r s .  In  th e  s t a t i s t i c a l  phase o f  th e  s tu d y  th e  d a ta  

r e v e a le d  t h a t  t e a c h e r  p r e p a r a t i o n  in  p r o f e s s io n a l  e d u c a t io n  was s i g n i f i 

c a n t ly  a s s o c i a t e d  w ith  ach ievem ent in  e ig h th  g rade  a r i t h m e t i c .  T h is  would 

seem to  i n d i c a t e  t h a t  th e  p r e p a r a t i o n  o f  th e  e ig h th  g rad e  a r i t h m e t i c  t e a c h 

e r  shou ld  be s i m i l a r  to  t h a t  o f  th e  e lem en ta ry  t e a c h e r .  I t  would a l s o  seem 

to  i n d i c a t e  t h a t  th e  p o s i t i o n  o f  th e  e i g h th  g rade  a r i t h m e t i c  te a c h e r  should  

be f i l l e d  by th e  c a n d id a te  w i th  th e  g r e a t e r  amount o f  p r o f e s s i o n a l  educa

t i o n .

Recommendations f o r  F u tu re  S tu d ie s

The r e s u l t s  o f  th e  i n v e s t i g a t i o n  have s i g n i f i c a n c e  fo r  f u r t h e r  

r e s e a r c h  c o n ce rn in g  th e  te a c h in g  o f  m a them a tic s ;

1. I s  t h e r e  any r e l a t i o n s h i p  between th e  amount o f  s p e c i a l i z e d  

s u b je c t - m a t t e r  p r e p a r a t i o n  and th e  ach ievem ent o f  o th e r  ob

j e c t i v e s  o f  e ig h th  g rad e  m athem atics?

2 .  I s  t h e r e  any r e l a t i o n s h i p  between th e  amount o f  p r o f e s s i o n a l  

e d u c a t io n  p r e p a r a t io n  and th e  achievem ent o f  o th e r  o b j e c t iv e s  

o f  e i g h th  g rad e  m athem atics?

3 .  What a r e  th e  im p l i c a t io n s  o f  th e  newer m a them atic s  programs 

fo r  th e  p r e p a r a t io n  o f  t e a c h e r s  in  th e  a r e a  o f  m athem atic s  

ed u ca tio n ?
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APPENDIX A

TEST FOR NORMALITY OF DISTRIBUTION OF THE POST-TEST 
SCORES OF 346 EIGHTH GRADE STUDENTS IN ARITHMETIC 

IN THE OKLAHOMA CITY PUBLIC SCHOOL SYSTEM 
1957-58 ACADEMIC YEAR FW  THE TEACHER 

CERTIFICATION IN MATHEMATICS

RAW SCORE

OBSERVED EXPECTED REGROUPED FREQUENCIES
FREQUENCY FREQUENCY ( f o - f e ) ^

fo fe  fo  fe  fe

Above - 134.4 0 1.6954 ) 
)

5 .2938 ) 
)

15.6738 )

126.5 - 134.4 3 15 22.6630 2 .5910

117.5 - 126.4 12

108.5 - 117.4 32 34.7730 32 34.7730 .2211

99 .5 - 108.4 60 57.9896 60 57.9896 .0696

90 .5 - 9 9 .4 75 63 .1104 75 63.1104 2.2399

81 .5 - 90 .4 73 69.0962 73 69.0962 .1747

72.5 - 81 .4 41 52.1768 41 52.1768 2.3941

63 .5 - 72 .4 29 29.0640 29 29.0640 .0001

54 .5 - 63 .4 12 12,1792 12 12.1792 .0026

45 .5 - 54 .4 8 3 .8060  ) 
)

1 .1072 ) 
)

.0346 )

36 .5 - 4 5 .4 1 9 4 .9478 3.5590

Below - 36.5 __ 0

N = 346 X ? = 11.2521
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APPENDIX B

TEST FOR NORMALITY OF DISTRIBUTION OF THE POST-TEST SCORES OF 
316 EIGHTH GRADE ARITHMETIC STUDENTS IN THE OKLAHOMA CITY 

PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR FOR THE 
TEACHER CERTIFICATION IN PROFESSIONAL EDUCATION

RAW SCORE

OBSERVED
FREQUENCY

fo

EXPECTED
FREQUENCY

fe

REGROUPED FREQUENCIES
( f o - f e ) 2  

fo fe fe

Above - 144 .4 0 .3476 ) 
)

2 .0224 ) 
)

8.7216 )

133.5

122.5

144.4

133.4

0

4
32 36.9720 .66

111.5 - 122.4 28 . 25.8804

100.5 - 111.4 66 53.9412 66 53.9412 2.69

89 .5 - 100.4 78 72.1428 78 72.1428 .47

78 .5 - 8 9 .4 63 72.4904 63 74.4904 1.24

67 .5 - 7 8 .4 40 48.7588 40 48.7588 1.57

56 .5 - 56 .4 23 22.6256 23 22.6256 .00

4 5 .5 - 56 .4 11 7.2048 ) 
)

1.6116 ) 
)

.2212 ) 
)

.0316 )

34 .5

23 .5 ;
4 5 .4

34 .4

2

1
14 9.0692 2.68

Below - 34 .4 __ 0

N = 316 = 9 .31
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APPENDIX C

TEST FOR NORMALITY OF DISTRIBUTION OF THE POST-TEST SCORES 
OF 301 EIGHTH GRADE STUDENTS IN THE OKLAHOMA CITY PUBLIC 

SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR, WHOSE TEACHERS 
ARE GROUPED ACCORDING TO EXPERIENCE WITH 

PROFESSIONAL EDUCATION PREPARATION 
HELD CONSTANT BY MATCHING

OBSERVED EXPECTED REGROUPED FREQUENCIES
FREQUENCY FREQUENCY ( f o - f e ) 2

RAW SCORE fo fe fo fe  fe

Above - 137.4 . 0 .1505 ) 
)

.8729 ) 
)

3 .7324 ) 
)

12.4012 )

137.5

126.5

137.4

137.4

0

2
17 17.1570 .00

115.5 - 126.4 15

104.5 - 115.4 45 29.1669 45 29.1669 8.59

93.5 - 104.4 59 50.8389 59 50.8389 1.31

82 .5 - 93 .4 69 64.1431 69 64.1431 .36

71.5 - 8 2 .4 48 62.0963 48 62.0963 3.19

60.5 - 71 .4 34 43.5547 34 43.5547 2.09

49 .5 - 60 .4 14 19.7456 14 19.7456 1.67

38.5 - 4 9 .4 12 8.3979

27.5 - 38 .4 3 2.3177 15 11.2775 1.22

Below 27.5 0 .5719

0^2 = 18.43*

* S i g n i f i c a n t  a t  th e  0 .01 le v e l  o f  s i g n i f i c a n c e .
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APPENDIX D

BARTLETT'S TEST OF HOMOGENEITY OF VARIANCES OF THE MEANS 
OF THE POST-TEST SCORES OF 190 EIGHTH GRADE ARITHMETIC 

STUDENTS IN THE OKLAHOMA PUBLIC SCHOOL SYSTEM, 
1957-58 ACADEMIC YEAR WHOSE TEACHERS HAD 

LESS THAN EIGHTEEN COLLEGE HOURS 
OF MATHEMATICS

CLASS
NUMBER

VARIANCE
( n i - 1 ) log S' ( n i - 1 )  log  S^

12 217.45 19 2.33736 44.40984

14 131.42 29 2.11867 61.44143

10 137.44 24 2.13811 51.31464

7 164.47 30 2.21609 66.48270

24 210.23 22 2.32269 51.09918

25 204.34 13 2.31035 30.03455

1 111.39 16 2.04685 32.74960

26 90.57 29 1.87146 56.75242

1267.31 182 394.28436
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APPENDIX E

BARTLETT'S TEST OF HOMOGENEITY OF VARIANCES OF THE MEANS 
OF THE POST-TEST SCORES OF 156 EIGHTH GRADE ARITHMETIC 

STUDENTS IN THE OBOLAHOMA CITY PUBLIC SCHOOL SYSTEM, 
1957-58 ACADEMIC YEAR WHOSE TEACHERS HAD EIGHTEEN 

OR MORE COLLEGE HOURS OF MATHEMATICS

CLASS VARIANCE
NUMBER S% ( n i - 1 ) log  s2 ( n i - 1 )  log  s2

13 457.50 26 2.65039 68.91014

28 401.59 11 2.60378 28.64158

2 511.27 29 2.75684 79.94836

5 329.15 23 2.51740 57.90020

9 92.42 14 1.96577 27.52078

16 556.41 20 2.74540 54.90800

27 96.82 13 1.98597 25.81761

11 67.41 12 1.82872 21.94464

2 ,572 .57 148 365.59130
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APPENDIX F

BARTLETT'S TEST OF HOMOGENEITY OF VARIANCES OF THE MEANS 
OF THE POST-TEST SCORES OF 165 EIGHTH GRADE ARITHMETIC 

STUDENTS IN THE OKLAHOMA CITY PUBLIC SCHOOL SYSTEM, 
1957-58 ACADEMIC YEAR WHOSE TEACHERS HAD LESS 

THAN TWENTY-EIGHT COLLEGE HOURS 
OF PROFESSIONAL EDUCATION

CLASS
NUMBER

VARIANCE
S2 ( n i - 1 ) log  S2 ( n i - 1 )  log  s2

1 111.39 16 2.04685 32.7490

2 511.28 29 2.75684 79.94836

5 329.15 23 2.51740 57.90020

11 67.41 12 1.82872 21.94464

12 217.45 19 2.33736 44.40984

13 457.50 26 2.65039 68.91014

15 418.50 12 2.62133 31.45596

16 556.41 20 2.74540 54.90800

2 ,7 2 8 .7 4 157 392.22674
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APPENDIX G

BARTLETT'S TEST OF HOMOGENEITY OF VARIANCES OF THE MEANS OF THE 
POST-TEST SCORES OF 151 EIGHTH GRADE ARITHMETIC STUDENTS 

IN THE OKLAHOMA CITY PUBLIC SCHOOL SYSTEM, 1957-58 
ACADEMIC YEAR WHOSE TEACHERS HAD TWENTY-EIGHT OR 

MORE COLLEGE HOURS OF PROFESSIONAL EDUCATION

CLASS
NUMBER

VARIANCE
S2 n i - 1 log  S2 ( n i - 1 )  log s2

1
n i -1

10 137.44 24 2.13811 51.31464 .04166

9 92.42 14 1.96577 27.52078 .07142

14 131.41 29 2.11863 61.44027 .03448

19 155.57 11 2.19193 24.11123 .09090

20 291.62 15 2.46482 36.97230 .07142

25 204.34 13 2.31035 30.03455 .07692

23 292.43 15 2.46603 36.99045 .06666

24 210.23 22 2.32269 51.09918 .04545

1 ,515 .46 143 319.48348 .49891
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APPENDIX H

BARTLETT'S TEST OF HOMOGENEITY OF VARIANCES OF THE MEANS 
OR THE POST-TEST SCORES OF 159 EIGHTH GRADE ARITHMETIC 

STUDENTS IN THE OKLAHOMA CITY PUBLIC SCHOOL SYSTEM, 
1957-58 ACADEMIC YEAR WHOSE TEACHERS HAD TEN OR 

LESS THAN TEN YEARS TEACHING EXPERIENCE

CLASS
NUMBER

VARIANCE
S2 (n i - 1 ) log  S2 ( n i - 1 )  log S2

8 85.69 9 1.93293 17.39637

12 217.45 19 2.33736 44.40984

13 457.50 26 2.65039 68.91014

2 571.28 29 2.75684 79.94836

20 291.62 15 2.46482 36.97230

28 401.59 11 2.60378 28.64158

21 454.03 20 2.65709 53.14180

24 210.23 22 2.32269 51.09918

2 ,6 8 9 .3 9 151 380.51957
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APPENDIX I

BARTLETT'S TEST OF HOMOGENEITY OF VARIANCES OF THE MEANS 
OF 142 EIGHTH GRADE STUDENTS IN THE OKLAHOMA CITY 

PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR 
WHOSE TEACHERS HAD MORE THAN TEN YEARS 

TEACHING EXPERIENCE

CLASS
NUMBER

VARIANCE
S2 (n i - 1 ) log  S2 ( n i - 1 )  log  S2

5 329.15 23 2.51740 57.90020

4 178.00 10 2.5042 25,04200

15 418.15 12 2.62133 31.45596

16 556.41 20 2.74540 54.90600

25 204.34 13 2.31035 30.03455

7 164.47 30 2.21609 66.48270

17 446.41 11 2.64973 29.14703

23 292.43 15 2.46602 36.99030

2 ,5 8 9 .5 6 134 - 331.96074
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APPENDIX J

DATA FOR ANALYSIS OF VARIANCE OF THE POST-TEST SCORES OF 
190 EIGHTH GRADE ARITHMETIC STUDENTS IN THE OKLAHOMA 

CITY PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR 
WHOSE TEACHERS HAD LESS THAN EIGHTEEN COLLEGE 

HOURS OF MATHEMATICS TO DETERMINE THE 
HOMOGENEITY OF MEANS FOR 

PURPOSE OF POOLING

CLASS
NUMBER N Y y2

SUM OF SQUARES 
AMONG

12 20 1,811 168,335 163 ,986 .05

14 30 2,624 233,420 229 ,512 .33

10 25 2,375 229,061 225 ,625 .00

7 31 2 ,784 255,084 250 ,021 .16

24 23 2,035 184,855 180 ,053.26

25 14 1,339 130,919 128 ,065.78

1 17 1,672 166,330 164 ,446.11

26 .30 2.677 241.577 238 .877 .63

190 17,317 1 ,609 ,581 1 ,5 8 0 ,5 8 7 .3 2
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APPENDIX K

DATA FOR ANALYSIS OF VARIANCE OF THE POST-TEST SCORES OF 156 
EIGHTH GRADE ARITHMETIC STUDENTS IN THE OKLAHOMA CITY 

PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR WHOSE 
TEACHERS HAD EIGHTEEN OR MORE COLLEGE HOURS OF 

MATHEMATICS TO DETERMINE THE HOMOGENEITY OF 
MEANS FOR PURPOSES OF POOLING

CLASS
NUMBER N Y Y%

SUM OF SQUARES 
AMONG

13 27 2,228 196,166 183 ,851.25

28 12 937 77,977 73 ,164 .08

2 30 2,588 240,362 223 ,258 .13

5 24 1,975 170,419 162 ,256 .04

9 15 1,452 141,940 140 ,553 .60

16 21 1,905 184,479 172,810.71

27 14 1,351 131,727 130 ,371.50

11 13 1,230 117,240 116 ,376.92

156 13,666 1 ,260 ,360 1 ,2 0 2 ,6 4 2 .2 3
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APPENDIX L

DATA FOR THE ANALYSIS OF VARIANCE OF POST-TEST SCORES OF 156 
EIGHTH GRADE ARITHMETIC STUDENTS IN THE OKLAHOMA CITY 

PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR WHOSE 
TEACHERS HAD LESS THAN TEN YEARS TEACHING 

EXPERIENCE WITH SUBJECT-MATTER 
PREPARATION HELD CONSTANT 

BY MATCHING

CLASS
NUMBER N Y y2

SUM OF SQUARES 
AMONG

12 20 1,811 168,335 163 ,986 .05

24 23 2,035 184,855 180 ,053 .26

1 17 1,672 166,330 164 ,446.11

22 13 833 54,411 53 ,376 .07

8 10 969 94,753 9 3 ,896 .10

20 16 1,528 150,590 145 ,924 .00

2 30 2,588 240,362 233 ,258 .13

13 27 2,228 195,166 183 ,851 .25

156 13,664 1 ,255 ,802 1 ,2 1 8 ,7 9 0 .9 7
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APPENDIX M

DATA FOR THE ANALYSIS OF VARIANCE OF THE POST-TEST SCORES OF 
165 EIGHTH GRADE ARITHMETIC STUDENTS IN THE OKLAHOMA CITY 

PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR WHOSE 
TEACHERS HAD LESS THAN TWENTY-EIGHT COLLEGE 

HOURS OF PROFESSIONAL EDUCATION

CLASS
NUMBER N Y y2

SUM OF SQUARES 
AMONG

1 17 1,672 166,330 164 ,446 .11

2 30 2,588 240,362 223 ,258 .13

5 24 1,975 170,419 162 ,526 .04

11 13 1,230 117,240 116 ,376 .92

12 20 1,811 158,335 163 ,986 .05

13 27 2,228 196,166 183 ,851 .25

15 13 1,030 87,042 81 ,6 0 7 .6 9

16 21 1,905 184,479 172 ,810 .71

165 14,439 1 ,330 ,373 1 ,2 6 8 ,8 6 2 .9 0
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APPENDIX N

DATA FOR ANALYSIS OF VARIANCE OF THE POST-TEST SCORES OF 
151 EIGHTH GRADE ARITHMETIC STUDENTS IN THE OKLAHOMA 

CITY PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR 
WHOSE TEACHERS HAD TWENTY-EIGHT OR MORE 
COLLEGE HOURS OF PROFESSIONAL EDUCATION

CLASS
NUMBER N Y Y^

SUM OF SQUARES 
AMONG

10 25 2,375 229,061 225 ,625 .00

9 15 1,452 141,940 140 ,553 .60

14 30 2 ,624 233,420 229 ,512 .33

19 12 1,193 120,455 118 ,604 .08

20 16 1,528 150,590 145 ,924 .00

25 14 1,339 130,919 128 ,065.78

23 16 1,527 150,389 145 ,733 .06

24 23 2,035 184,855 180 ,053 .26

151 14,073 1 ,341 ,499 1 ,3 1 4 ,0 7 1 .1 1
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APPENDIX 0

DATA FOR THE ANALYSIS OF VARIANCE OF THE POST-TEST SCORES 
OF 159 EIGHTH GRADE ARITHMETIC STUDENTS IN THE OKLAHOMA 

CITY PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR 
WHOSE TEACHERS HAD LESS THAN TEN YEARS 

TEACHING EXPERIENCE

CLASS
NUMBER N Y Y?

SUM OF SQUARES 
AMONG

8 10 969 94,753 93 ,896 .10

12 20 1,811 168,335 163,986.05

13 27 2,228 196,166 183,851.25

2 30 2,588 240,362 223 ,258 .13

20 16 1,528 150,590 145,924 .00

28 12 937 77,977 73 ,164 .08

21 21 1,684 144,574 135,040,76

24 23 2,035 184,855 180,053.26

N = 159 13,780 1,257 ,612 1 ,1 99 ,173 .63
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APPENDIX P

DATA FOR THE ANALYSIS OF VARIANCE OF THE POST-TEST SCORES 
OF 142 EIGHTH GRADE ARITHMETIC STUDENTS IN THE OKLAHOMA 

CITY PUBLIC SCHOOL SYSTEM, 1957-58 ACADEMIC YEAR, 
WHOSE TEACHERS HAD MORE THAN TEN YEARS 

TEACHING EXPERIENCE

CLASS
NUMBER N Y Y?

SUM OF SQUARES 
AMONG

5 24 1,975 170,419 162 ,526 .04

4 11 1,072 106,420 104,471.27

15 13 1,030 87,042 81 ,607 .69

16 21 1,905 184,479 172,810.71

7 31 2 ,784 255,084 250,021 .16

25 14 1,339 130,919 128 ,065.78

17 12 998 88 ,344 83 ,000 .33

23 16 1,527 150,389 145,733.06

142 12,630 1,173 ,096 1 ,1 2 8 ,2 3 6 .0 4
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APPENDIX Q

DATA FOR ANALYSIS OF VARIANCE AND COVARIANCE - 
CLASSES GROUPED ACCORDING TO TEACHER 

CERTIFICATION IN MATHEMATICS

T eachers  w i th  Less 
C o llege  Hours o f

th a n  E ig h te e n  
M athem atics

T eachers  w i th  E ig h teen  o r  More 
C ollege Hours o f  M athematics

CLASS
NUMBER N Xl ?1 %1?1

CLASS 
NUMBER N %2 ?2 X2Y2

12 20 1,637 1,811 151,559 13 27 1,807 2,228 160,378

14 30 2,197 2,624 204,831 28 12 893 937 66,658

10 25 2,178 2,375 208,591 2 30 2,308 2,588 213,994

7 31 2,439 2,784 222,859 5 24 1,792 1,975 154,768

24 23 1,782 2,035 161,232 9 15 1,313 1,452 128,246

25 14 1,145 1,339 112,216 16 21 1,798 1,905 171,382

1 17 1,453 1,672 143,581 27 14 1,106 1,351 107,677

26 - 3 0 2.386 2.677 214,332 11 13 1,101 1,230 105,032

190 15,217 17,317 1 ,419 ,201 156 12,118 13,666 1, 108,135
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APPENDIX R

DATA FOR THE ANALYSIS OF VARIANCE AND COVARIANCE - 
CLASSES GROUPED ACCORDING TO TEACHER 

CERTIFICATION IN PROFESSIONAL 
EDUCATION

TEACHERS WITH LESS THAN 
TWENTY-EIGHT COLLEGE HOURS 
OF PROFESSIONAL EDUCATION

TEACHERS WITH TWENTY-EIGHT 
OR MORE COLLEGE HOURS OF 
PROFESSIONAL EDUCATION

CLASS
NUMBER N %1 ?1 XiYi

CLASS 
NUMBER N %2 ?2 X2?2

I 17 1,453 1,672 143,581 10 25 2,178 2,375 208,591

2 30 2,308 2,588 213,994 9 15 1,313 1,452 128,246

5 24 1,792 1,975 154,768 14 30 2,197 2,624 204,831

11 13 1,101 1,230 105,041 19 12 1,134 1,193 136,820

12 20 1,637 1,811 151,559 20 16 1,334 1,528 131,012

13 27 1,807 2,228 160,378 25 14 1,145 1,339 112,216

15 13 934 1,030 78,256 23 16 1,348 1,527 130,801

16 21 1,798 1,905 171,382 24 23 1,782 2,035 161,232

165 12,830 14,439 1,178,959 151 12,431 14,073 1,213,749
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APPENDIX S

DATA FOR THE ANALYSIS OF VARIANCE AND COVARIANCE -  CLASSES 
GROUPED ACCORDING TO TEACHERS' YEARS OF EXPERIENCE 

WITH PROFESSIONAL EDUCATION PREPARATION 
HELD CONSTANT BY MATCHING

Teachers  w i th  Ten o r  Less 
Than Ten Y ears o f  Teaching 

E xperience

Teachers  w i th  More Than 
Ten Years o f  Teaching 

Experience
CLASS
NUMBER N %1 ?1 XiYi

CLASS
NUMBER N %2 ?2 X2?2

8 10 783 969 76,560 5 24 1,792 1,975 154,768

12 20 1,637 1,811 151,559 4 11 921 1,072 91,032

13 27 1,807 2,228 160,378 15 13 934 1,030 78,256

2 30 2,308 2,588 213,994 16 21 1,798 1,905 171,382

20 16 1,334 1,528 131,012 25 14 1,145 1,339 112,216

28 12 893 937 66,658 7 31 2,439 2,784 222,859

21 21 1,373 1,684 115,210 17 12 840 998 74,166

24 23 1,782 2,035 161,232 23 16 1,348 1,527 130,801

159 11,917 13,780 1 ,076 ,603 142 11,217 12,630 1 ,035,480


