


This d isserta tion  has been 65-9563
m icrofilm ed exactly as received

DOUGLAS, J r . ,  C harles H arrison, 1924- 
COMPARISONS AMONG THE COLLEGE CAREERS 
OF STUDENTS WHO HAVE PARTICIPATED IN THE 
SIR ALEXANDER FLEMING AWARDS, THE OKLA
HOMA HIGH SCHOOL INSTITUTES, THE OKLAHOMA 
CITY SCIENCE FAIRS, AND SELECTED OKLAHOMA 
CITY PHYSICS CLASSES FOR THE YEARS OF 1956-
1962.

University Microfilms. Inc., Ann Arbor, Michigan

65-9563

DOUGLAS, J r . ,  C harles H arrison, 1924-

The U niversity of Oklahoma, Ed. D ., 1965 
Education, general

University Microfilms, Inc., Ann Arbor, Michigan



THE UNIVERSITY OF OKLAHOMA 

GRAIXJATE COLLEGE

COMPARISONS AMONG THE COLLEGE CAREERS OF STUDENTS 

WHO HAVE PARTICIPATED IN THE SIR ALEXANDER FLEMING 

AWARDS, THE OKLAHOMA HIGH SCHOOL INSTITUTES, THE 

OKLAHOMA CITY SCIENCE FAIRS, AND SELECTED OKLAHOMA 

CITY PHYSICS CLASSES FOR THE YEARS OF 1956-1962.

A DISSERTATION 

SUBMITTED TO THE GRADUATE FACULTY

in  p a r t i a l  fu lf i l lm e n t  o f  the requirem ents fo r  the

degree of 

DOCTOR OF EDUCATION

BY

CHARLES HARRISON DOUGLAS, JR. 

Norman, Oklahoma 

1965



COMPARISONS AMONG THE COLLEGE CAREERS OF STUDENTS 

WHO HAVE PARTICIPATED IN THE SIR ALEXANDER FLEMING 

AWARDS, THE OKLAHOMA HIGH SCHOOL INSTITUTES, THE 

OKLAHOMA CITY SCIENCE FAIRS, AND SELECTED OKLAHOMA 

CITY PHYSICS CLASSES FOR THE YEARS OF 1956-1962.

APPRO^D BY

/ J  ■

jt'JLZ
/ I  /

DISSERTATION COMMITTEE



ACKNOWLEDGMENTS

The w r ite r  i s  g re a t ly  indebted to  Dr. James G. Harlow, fo r  

h is  e x c e lle n t d ire c t io n  o f th is  s tu d y . He i s  a lso  indeb ted  to  the 

o th e r members o f the d is s e r ta t io n  committee, Dr. Kenneth E. Crook,

Dr. W illiam B. Ragan, Dr. John W. Renner, and Dr. Thomas M. Smith 

fo r  t h e i r  va lu ab le  suggestions fo r  improving th e  m anuscrip t; to  Dr. 

Leonard E l ie l  o f  the  S ir  Alexander KLeming Awards; to  Mr. Glenn L. 

Rucker and P ro fe sso r L. F. Sheerer o f the  Oklahoma High School 

I n s t i t u t e s ;  to  the  l a t e  Mr. Howard E. Brown of th e  Oklahoma C ity  

Public  Schools; and to  Mr. Ad Acres a lso  o f the Oklahoma C ity  P ub lic  

Schools who a s s is te d  in  the p rep a ra tio n  of the  q u es tio n n a ire  and 

i t s  machine programming; and the s tu d en ts  who took time to  provide 

the in fo rm ation  needed. W ithout the help and co -o p era tio n  of th ese  

people the  study could n o t have been com pleted. F in a l ly ,  the 

w r ite r  i s  indeb ted  to  h is  w ife , June M. Douglas and h is  son,

Charles H. Douglas, fo r  th e i r  u n s e lf ish  a s s is ta n c e  and encouragement.

I l l



TABLE OF CONTENTS

Page
LIST OF TABLES.........................................................................................  v i i

Chapter

I .  DESCRIPTION OF THE STUDY...................................................... 1

In tro d u c tio n  ..............................................................................  1
Background o f th e  Problem ..................................................  3
Statem ent o f the  Problem       .......................................... 4

I I .  REVIEW OF THE LITERATURE AND
RELATED RESEARCH .....................................................................  5

Conclusions ................................................................................  17

I I I .  DESIGN OF THE STUDY................................................................  19

The S ir  Alexander Fleming Awards .................................. 20
The Oklahoma High School I n s t i tu te s  ............................ 22
The Oklahoma C ity  Science F a irs  ....................................  24-
S e lec ted  Oklahoma C ity  Physics C lasses .....................  27
About th e  Q uestionnaire  ......................................................  30
L e t te r  o f  T ran sm itta l ........................................................... 32
The Q uestionna ire  ..............................................................   33
Procedures and O rgan ization  .............................................. 37
Treatem ent o f th e  D a t a ......................................................... 38
D e fin itio n  o f Terms ...............................................................  38

IV. ANALYSES OF THE DATA .............................................................. AO

G eneral In form ation  ...............................................................  Al
To What E xtent Have th e  P a r tic ip a n ts  in  th e  S ir  
A lexander Fleming Awards, the  Oklahoma High 
School I n s t i t u t e s ,  th e  Oklahoma C ity  Science F a irs  
and th e  Oklahoma C ity  Physics C lasses Programs
Continued to  C ollege? ...................   A3
I s  There a D ifference  Between th e  Number o f  Males
and Females in  Each Program Who Continued in
Science? ....................................................................................... AA

iv



Chapter Page

Are There S ig n if ic a n t D ifferences Among the Grade 
Averages o f  the  Males and Females Who Continued 
in  Science in  the  S ir  Alexander Fleming Awards, the  
Oklahoma High School I n s t i t u t e s ,  th e  Oklahoma C ity  
Science F a ir s ,  and the  Oklahoma C ity  Physics
C lasses?  .............................................................................................  52
How Does th e  Choice o f th e  C ollege Major Vary With
The Program o f the  Respondents? ..............................................  58
What i s  th e  Most Popular F ie ld  in  Engineering?  . 62
What i s  th e  Most Popular F ie ld  in  Science? ........ 63
How Many Hours in  Each Science F ie ld  Have the  S ir
Alexander Fleming Awards P a r t ic ip a n ts  Completed? .........  65
How Many Hours in  Each Science F ie ld  Have the  
Oklahoma High School I n s t i tu t e s  P a r t ic ip a n ts  Com
p le te d ?  ..................................................................................................  67
How Many Hours in  Each Science F ie ld  Have th e  
Oklahoma C ity  Science F a irs  P a r t ic ip a n ts  Completed? . .  68
How Many Hours in  Each Science F ie ld  Have the  
Oklahoma C ity  Physics C lasses P a r t ic ip a n ts  Com
p le ted ?  ............................................................................    70
What Are the  Degrees Possessed by th e  P a r tic ip a n ts ?  . .  71
How Many Respondents Are in  Each Program by College
Semester Hour? ................................................................................... 72
What Were th e  High School Honors and A c t iv i t ie s
For Each o f the  Four Programs? ................................................  73
What Were th e  C ollege Honors and A c t iv i t ie s  fo r
Each o f the Programs? .................................................................... 76
What Are th e  Minor F ie ld s  o f A ll P a r tic ip a n ts ?  .............. 78
How Many Are M arried in  Each Program? .................................  80
The N on-college Fleming, I n s t i t u t e ,  Science F a ir
and Physics Respondents .............................................................  81

V. CONCLUSIONS AND RECOMMENDATIONS..............................................  85

Conclusions .........................................................................................  86
Recommendations ................................................................................  87

APPMJHX.................................................................................................................  92

BIBLIOGRAPHY ......................................................................................................  122



LIST OF TABLES

Table Page

1. T o ta l Number o f Q uestionnaires Used in  the  
Study O btained From P a r tic ip a n ts  in  Each o f
the Four Programs ...................................................................

2. T o tal Number o f Q uestionnaires Used in  the
Study by Sex in  Each o f the Four Programs ................ 4-2

3 . Per Cent o f P a r t ic ip a n ts  in  Each of the Four
Programs by Sex ........................................................................ ^2

U- Per Cent o f Respondents in  the Four Programs
Who Continued to  College ....................................................  A3

5 . P a r t ic ip a n ts  in  the Four Programs Who E ith e r
Did or Did Not Go To College by S e x ............................. A4

6. P a r t ic ip a n ts  Who Did o r Did Not Continue in  Science
by Sex ...........................................................................................  A5

7 . C ontinuation  o f Males in  Science ..................................... A6

8 . C ontinuation  o f Females in  Science ................................  50

9* High School Grade Averages o f the P a r t ic ip a n ts  of
the Four Programs ...................................................................  52

10. The Grade Averages o f the Males in  the
Four Programs ............................................................................  5A

11. The Grade Averages o f the Females in  the
Four Programs ............................................................................  56

12. Colleges o f A ll Respondents ...............................................  60

13 . Per Cent o f Respondents Who Continued to  College
and Majored E ith e r  in  Science o r E ngineering .........  6l

1A. Number in  Each Program Who Majored in  E ngineering . 63

v i



Table Page

1 5 . Number in  Each Program Who Majored in  Science . . .  65

16. Number o f Sem ester Hours Completed by th e  S ir
Alexander Fleming Awards P a r t ic ip a n ts  in  Each 
Science F ie ld  .........................................................................  66

1 7 . Number o f Sem ester Hours Completed by the  
Oklahoma High School I n s t i t u t e s  P a r tic ip a n ts
in  Each Science F ie ld  ........................................................  68

18. Number o f Semester Hours Completed by the  
Oklahoma C ity  Science F a irs  P a r tic ip a n ts
in  Each Science F ie ld   .......................................  68

1 9 . Number o f Semester Hours Completed by the 
Oklahoma C ity  Physics C lasses P a r tic ip a n ts
in  Each Science F ie ld  ........................................................  71

20. Degrees Possessed by the P a r t ic ip a n ts  ........................ 72

21. Number in  Each Program by Semester Hour ...................  73

22. High School Honors and A c t iv i t ie s  fo r
P a r tic ip a n ts  Who Continued to  College ...................... 76

23 . College Honors and A c tiv i t ie s  o f A ll
P a r t ic ip a n ts  ............................................................................ 78

24 . Number in  Each Program who Minored in  Science . . .  79

25 . M arriages in  th e  Four Programs ......................................  80

26 . M arriages in  th e  Four Programs B efore, While In ,
o r A fte r  College ................................................................... 80

27 . Respondents o f A ll Programs Who Did Not
Continue to  C ollege ............................................................  81

28. Number in  Each Program M arried bub did n o t
Continue to  C ollege ............................................................  81

29 . High School Grade Average o f  Non-college
Respondents ..............................................................................  82

3 0 . High School Honors and A c tiv i t ie s  o f the
N on-college Respondents ....................................................  83

vx i



TABLES LISTED IN APPENDIX 

Table Page

1 .1  -  1.4- Chi Square T ests Fleming and Oklahoma
High School I n s t i t u t e  Males ..............................  92-93

2.1 -  2 .4  Chi Square Tests Fleming and Oklahoma
C ity  Science F a ir  Males ....................................... 93-94

3 .1  -  3*4 Chi Square T ests  Fleming and Oklahoma
C ity  Physics Class Males ............................... 95

4 .1  -  4*4 Chi- Square T ests  Oklahoma High School
I n s t i t u t e  and Oklahoma C ity  Science
F a ir  Males ..................................................................  96-97

5.1 -  5*4 Chi Square T ests  Oklahoma High
School I n s t i t u t e  and Oklahoma C ity
Physics C lass Males ...............................................  97-98

6 .1  -  6 .4  Chi Square Tests Oklahoma C ity
Science F a ir  and Oklahoma C ity
Physics C lass Males .........................................  98-99

7 .1  -  7 .4  Chi Square T ests Fleming and
Oklahoma High School I n s t i t u t e  Fem ales.. 100

8 .1  -  8 .4  Chi Square T ests Fleming and
Oklahoma C ity  Science F a ir  Females ..........  101-102

9 .1  -  9 .4  Chi Square Tests Fleming and
Oklahoma C ity  Physics Glass Females . . . .  102-103

10.1  -  1 0 .4  Chi Square T ests  Oklahoma High School
I n s t i t u t e  and Oklahoma C ity  Science
F a ir  Females ........................................................  IO3-IO4

11.1  -  1 1 .4  Chi Square T ests  Oklahoma High School
I n s t i t u t e  and Oklahoma C ity  Physics
C lass Females ..............................................................  IO5

v a n



Table Page

12 .1  -  1 2 .3  Chi Square T ests  Oklahoma C ity  Science
F a ir  and Oklahoma C ity  Physics C lass
Females .....................................................................   106-107

1 3 .1  -  13"4 Chi Square T ests  Grade Average Fleming
and Oklahoma High School I n s t i tu te s
Males ..............................................................................  107-108

14..1 -  1 4 '4  Chi Square T ests Grade Average Fleming
and Oklahoma C ity  Science F a ir  Males ................  109

1 5 .1  -  1 5 .4  Chi Square T ests Grade Average Fleming
and Oklahoma C ity  Physics C lass Males ..............  110

16 .1  -  16 .4  Chi Square T ests Grade Average Oklahoma
High School I n s t i t u t e  and Oklahoma C ity
Science F a ir  Males ....................................................  111-112

1 7 .1  -  1 7 .4  Chi Square T ests  Grade Average Oklahoma
High School I n s t i t u t e  and Oklahoma C ity
Physics C lass Males ..................................................  112-113

18 .1  -  18 .4  Chi Square T ests  Grade Average Oklahoma
C ity  Science F a ir  and Oklahoma C ity
Physics C lass Males ..................................................  I I 3- I I 4

1 9 .1  -  1 9 .4  Chi Square T ests Grade Average Fleming ^
and Oklahoma High School I n s t i t u t e
Females ..............................................................................  115

20.1 -  2 0 .4  Chi Square Tests Grade Average Fleming
And Oklahoma C ity  Science F a ir  Females . . . .  116

2 1 .1  -  21 .4  Chi Square T ests  Grade Average Fleming
And Oklahoma C ity  Physics C lass Females . . .  117-118

22.1 -  22 .4  Chi Square T ests  Grade Average Oklahoma
High School I n s t i t u t e  and Oklahoma C ity
Science F a ir  Females .............................................. 118-119

23 .1  -  2 3 .4  Chi Square T ests  Grade Average Oklahoma
High School I n s t i t u t e  and Oklahoma C ity
Physics C lass Females ............................................ 119-120

24.1  -  2 4 .2  Chi Square Grade Averages Oklahoma C ity
Science F a ir  and Oklahoma C ity  Physics
C lass Females .................................................................  121

IX



COMPARISONS AMONG THE COLLEGE CAREERS OF STUDENTS 
WHO HAVE PARTICIPATED IN THE SIR ALEXANDER FLEMING 

AWARDS, THE OKLAHOMA HIGH SCHOOL INSTITUTES, THE 
OKLAHOMA CITY SCIENCE FAIRS, AND SELECTED OKLAHOMA 

CITY PHYSICS CLASSES FOR THE YEARS OF 1956-1962.

CHAPTER I  

DESCRIPTION OF THE STUDY 

In tro d u c tio n

The need to  encourage high school s tu d en ts  to  con tinue in  

sc ien ce  and eng in eerin g  f ie ld s  has been recognized  fo r  a lo n g  tim e.

G reat emphasis has been p laced  on th ese  a reas  by both p ro fe s s io n a l 

s c ie n t i s t s  and educators s ince  about 1950. This need has been the 

r e s u l t  o f  n a tu ra l  changes in  our s o c ie ty  toward a more s c i e n t i f i c a l l y  

o r ie n te d  c u ltu re  as w ell as the r e s u l t  o f tech n o lo g ica l advances and 

c o n f l ic t in g  id e o lo g ie s  between the U nited S ta te s  o f America and the 

Union o f S ov ie t S o c ia l i s t i c  R epublics.

Dr. James G. Harlow, Executive V ice -P resid en t o f F ro n tie rs  of 

Science Foundation o f Oklahoma, In c . r e p o r ts  sc ien ce  in  the  fo llow ing

manner, "Science i s  the  p roduct of an e x tra o rd in a ry  c re a tiv e  a c t ----

the  a c tio n  o f r e l a t iv e ly  u n fe tte re d  in te l l ig e n c e ,  c o n s tru c tin g  lo g ic a l ly  

c o n s is te n t ,  a e s th e t ic a l ly  s a t is fy in g  in t e l l e c tu a l  s tru c tu re s  which by 

s u i ta b le  m anipu lation  can be made to  encompass p re se n t knowledge and

1
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to  d i r e c t  us to  new knowledge.

D iffe re n t approaches have been u t i l i z e d  to  in c re a se  in t e r e s t  

in  th ese  f i e ld s .  B a s ic a lly  the  approaches have been to  improve the 

su b je c t m a tte r  com petencies o f th e  secondary te a c h e rs , and to  supp le

ment th e  re g u la r  classroom  a c t i v i t i e s  w ith m a te r ia ls  and programs 

n o t r e a d i ly  a v a ila b le  in  most secondary sch o o ls .

Many p r iv a te  and governmental o rg an iza tio n s  a re  a c t iv e  in  im

proving the  classroom  com petencies of sc ien ce  and mathem atics te a c h e rs . 

These o rg an iza tio n s  in c lu d e  the  N ational Science Foundation, the G eneral 

E le c tr ic  Company, th e  du Pont Company, the  S h e ll Company Foundation, 

and th e  Westinghouse E ducational Foundation. This approach has in 

cluded Academic Year I n s t i t u t e s ,  Summer I n s t i t u t e s ,  Week-end I n s t i t u t e s ,  

Specia l L ectu re-dem onstra tion  Programs, and ta l e n t  sea rch es .

O ther methods o f encouraging in t e r e s t  in  high school sc ience  

and mathem atics courses inc lude  ca ree r guidance m a te r ia ls ,  the  use o f 

te le v is io n  in  sc ience  teach in g , p ersonal co n tac ts  among te a c h e rs , 

s tu d en ts  and p ro fe s s io n a l s o c ie ty  members, the  use o f sc ien ce  and 

m athem atics co u n se lo rs , t r a v e l l in g  sc ience e x h ib i ts ,  ju n io r  academies 

of sc ie n c e , sc ien ce  f a i r s ,  sc ien ce  c lu b s, and s p e c ia l  sc ien ce  program s.

In  th ese  s p e c ia l  a re a s , some of the more s ig n i f ic a n t  developments 

have been the in tro d u c tio n  of sc ien ce  f a i r s ,  the  S ir  Alexander Fleming 

Awards, and the  Oklahoma High School I n s t i t u t e s .  These a re  no sub

s t i t u t e  f o r  sound teach in g  but they  can be exceedingly  v a lu ab le  su p p le 

ments and pow erful s tim u li  to  s tu d e n ts .

^James G. Harlow, "Science Programsand the  Development of 
S c ie n t i s t s ,"  Teachers College Record, Vol. 60, No. 6, p . 307.



Background o f the Problem 

Perhaps the  most alarm ing elem ent in  the p re se n t American 

s i tu a t io n  i s  the  low degree o f understand ing  and a p p re c ia tio n  o f the 

ro le  o f sc ie n c e , en g in ee rin g , and technology in  so c ie ty .^

There i s  an in c re a s in g  need fo r  s c i e n t i s t s ,  and y e t  a d ec reas

in g  number o f young people a re  embarking on s c i e n t i f i c  c a re e rs . Pro

je c t io n  o f th i s  c o n tra s t  in to  the fu tu re  makes c le a r  th a t  a d d itio n a l 

s c i e n t i s t s  must be t r a in e d .  The p lace  to  begin , i f  e f fe c t iv e  ac tio n  

i s  to  be taken in  the  high school and low er g rades.

Dr. Glenn W. G iddings, c o n su lta n t in  ed u ca tio n a l r e la t io n s  f o r  

th e  G eneral E le c tr ic  Foundation to ld  Oklahoma C ity  U n iv e rs ity ’s f a l l  

f a c u l ty  workshop:

" P u b lic i ty  o f  the  need f o r  s c ie n t i s t s  has somehow 
b a c k fire d . D espite a l l  the  a d v e r tis in g  and u rg in g  and 
s p e c ia l  p lead in g s , the  number o f  s tu d en ts  going in to  sc ience  
and en g ineering  has d e c lin e d . The only sc ie n ce  where en
ro llm en t has r is e n  i s  b io logy  and mathematics w hile chem istry 
and physics have remained co n s ta n t in  the number o f s tu d en ts  
e n ro lle d  and geology and e a r th  sc ien ce  have s te a d ily  d e c lin ed . 
The "hoop-la" over sc ience  and eng ineering  may have f r i g h t 
ened some would-be s tu d e n ts . They a re  a f ra id  they  won’ t  ge t 
grades good enough f o r  sc h o la rsh ip s . Likew ise guidance 
counseling  programs in  high schools may be poor. Counselors 
may n o t have taken th e  tro u b le  to  f in d  ou t th e  requirem ents
fo r  en g in e e rin g ."2

Because th e re  i s  some tru th  in  th ese  s ta tem en ts , the p re se n t 

emphasis in  ed u ca tio n a l programming a t  th e  secondary le v e l  i s  in  the 

upgrading o f o f fe r in g s ,  e s p e c ia lly  in  the  sc ie n ce , m athem atics, and

^American Museum o f Atomic Energy, Science F a ir  Handbook fo r  
T eachers, E ducational S ec tio n , P. 0 . Box 117, O akridge, Tennessee, p . 1

^The D aily  Oklahoman, September 10 , 1963.
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fo re ig n  language a reas  and in  a l l  academic su b je c ts  in  g en e ra l.

Teachers a re  urged to  demand more o f the s tu d en ts  and improve 

th e i r  own in s t r u c t io n a l  p rocedures, as w ell as to keep up w ith new 

ideas and d isc o v e rie s  in  th e i r  s u b je c t m atte r f i e ld s .

A d m in is tra to rs , te a c h e rs , and the la y  p u b lic  a re  q u es tio n in g  

anew the ed u ca tio n a l value  of many p ra c tic e s  involved  in  school a c t i v i t i e s ,  

in c lu d in g  the S ir  A lexander Fleming Awards, the Oklahoma High School 

I n s t i t u t e s ,  and the Oklahoma C ity  Science F a ir s .  The o v e r -a l l  value 

o f th ese  a c t i v i t i e s  i s  n o t being den ied ; r a th e r ,  a s tudy  i s  needed to  

p o in t o u t j u s t  how w ell th ese  programs a re  doing  what they  p u rp o rt to  

do.

Statem ent o f the  Problem 

The problem was to  d e sc rib e , r e p o r t ,  and compare the co lleg e  

c a ree rs  o f s tu d en ts  who had p a r t ic ip a te d  in  the S ir  Alexander Fleming 

Awards, the Oklahoma C ity  Science F a ir s ,  the Oklahoma High School 

I n s t i t u t e s ,  and s e le c te d  Oklahoma C ity  Physics C lasses d u rin g  the 

years 1956-1962 and to  see  i f  th e re  were any s ig n i f ic a n t  d if fe re n c e s  

among th e i r  choices of co lleg e  c a re e rs .

This s tu d y 's  concern i s  n o t e s p e c ia lly  w hether a person goes 

in to  sc ien ce  o r en g in eerin g  but whether he con tinues in  one o r the  o th e r .

As W. L. E v e r i t t ,  Dean o f  Engineering a t  the  U n iv e rs ity  o f I l l i n o i s ,  

and P a s t P re s id e n t o f th e  E ng ineer's  Council fo r  P ro fe s s io n a l Develop

ment s a id ,  " I t  i s  e a s ie r  to  d is t in g u is h  between the  s c i e n t i f i c  fu n c tio n  

and the  eng ineering  fu n c tio n  than to  d is t in g u is h  between th e  man who should 

be c a lle d  a  s c i e n t i s t  and the man who should be termed an eng ineer."^

^Oklahoma C ity  Times, November 20, 1963.



CHAPTER I I

REVIEW OF THE LITERATURE AND RELATED RESEARCH

E x tra c u r r ic u la r  s tu d e n t a c t i v i t i e s  o f various types a re  as o ld  as 

education  i t s e l f .  These a c t i v i t i e s  have been traced  back to  the u n iv e r

s i t i e s  o f  a n c ie n t Greece. Wilds re p o r ts ,  however, th a t  i t  was p r a c t i 

c a l ly  im possib le  to  f in d  any th ing  in  the l i t e r a t u r e  about e x tr a c u r r ic 

u la r  a c t i v i t i e s  in  American high schools p r io r  to  1910 and a t  the 

w r itin g  o f h is  book they  were s t i l l  in  in fan cy . His work deserves 

s p e c ia l co n s id e ra tio n  because he rep o rted  numerous s tu d ie s ,  some of 

which he conducted h im se lf, concerning e x t r a c u r r ic u la r  a c t i v i t i e s .  In  

summarizing them he s a id ,  "These s tu d ie s  a lso  confirm  th e  common 

op in ion  th a t  a c t i v i t i e s  o f an a th l e t i c  n a tu re  a re  emphasized f a r  more 

than any o th e r  type o f a c t i v i t y .  One of our o u tstan d in g  problems i s  

to  b u ild  up a p roper sense of the  p ro p o rtio n a te  va lue  o f th e  v ario u s 

types o f a c t i v i t i e s ,  so th a t  each type may be s tre s se d  accord ing  to  

i t s  r e l a t iv e  v a lu e .

M ullins fo u n d ,in  a 1961 a n a ly s is  of the a c t iv i ty  programs o f A96 

p u b lic  se n io r  high schools in  Oklahoma, th a t  the  same conclusion  was tru e .  

His q u e s tio n n a ire  con tained  a q u estio n  about su b je c t-c e n te re d  clubs

Elmer H arrison  W ilds, E xtra  C u rric u la r  A c t iv i t ie s  (New York:
The Century Company, 1926), p . 5*
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which would in c lu d e  sc ie n ce  clubs and th e i r  a v a i l a b i l i t y  fo r

s tu d e n ts .  He found th e  frequency v a rie d  from 80 p e r cen t in  the

la r g e s t  schools to  e ig h t  p e r cen t in  the  sm a lle s t schoo ls .^

C hristopher and Howard found, in  a  survey o f  two hundred

schools in  In d ian a  th a t  approxim ately  90 p er cen t o f the a c t i v i t i e s

had been added to  the curricu lum  s in ce  1922, and th a t  between 39 per

cen t and 50 p e r cen t had been added s in ce  1942, in d ic a tin g  a s tead y
2

in c re a se  in  school a c t i v i t i e s .

W riting  fo r  the  F ifty -seco n d  Yearbook o f th e  N ational S ociety  

f o r  th e  Study o f E ducation, Trump id e n t i f ie d  the most s ig n i f ic a n t  p ro 

blems in  r e la t io n  to  a c t i v i t i e s  a s :  secu rin g  p a r t ic ip a t in g  of a l l  youth; 

m a in ta in in g  a reaso n ab le  balance in  th e  a c t iv i ty  program; minim izing 

p re ssu re  fo r  e la b o ra te  e x h ib itio n s  and winning c o n te s ts ;  and p ro v id in g  

more sy stem atic  ev a lu a tio n  in  r e la t io n  to  youth needs. Among the needed 

changes recognized w ere: reach in g  a consensus reg ard in g  purposes; c l a r i 

fy in g  policy-m aking and a d m in is tra tiv e  r e la t io n s h ip s ;  and d ev is in g
3

ev a lu a tio n  p rocedures.

Saber conducted a  s tudy  of c u rre n t p ra c tic e s  and opin ions o f high 

school p r in c ip a ls  of th re e  hundred n in e ty  fou r tax -su p p o rted , coed

u c a tio n a l s e n io r  high schools having enro llm ents from 1000 to  2500.

^Jesse  Dale M u llin s , "An A nalysis o f the A c tiv ity  Programs in  
the  P u b lic  Senior High Schools o f Oklahoma." (unpublished d o c to ra l 
d i s s e r ta t io n .  U n iv e rs ity  o f Oklahoma, Norman, 1961).

2
A. Z. C hristopher and W. L. Howard, "C o cu rricu la r A c t iv i t ie s  

in  Two Hundred In d ian a  High Schools", School A c t iv i t i e s , XXV (O ctober, 
1953), pp. 43-45.

^ J . Lloyd Trump, "Ebctra-Class A c t iv i t ie s  and th e  Needs of Youth", 
N atio n a l S ocie ty  fo r  th e  Study o f  Education, F ifty -sec o n d  Yearbook,
P a r t  I  (Chicago: The U n iv e rs ity  o f Chicago P re ss , 1953), pp. 160-179.
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P ra c tic e s  used by the p r in c ip a ls  were, fo r  the  most p a r t ,  considered to  

be very good. However, techniques f o r  ev a lu a tin g  the  outcomes of the 

a c t i v i t i e s  seemed to  be r e l a t iv e ly  underdeveloped, and c u rre n t p ra c tic e s

in  g a th e rin g  ev a lu a tiv e  in form ation  were la rg e ly  based on p ersonal
. . 1op in ion .

Hundreds of o th e r  a r t i c l e s  concerning a c t i v i t i e s  a re  to  be found 

throughout th e  p e r io d ic a l  m a te r ia ls  and te x t  books used in  graduate 

and undergraduate courses in  co lleg es  and u n iv e r s i t i e s .  These a r t i c l e s  

d ea l p r im a r ily  w ith a c t i v i t i e s  o th e r  than sc ien ce  a c t i v i t i e s .  Only 

those a r t i c l e s  most d i r e c t ly  a sso c ia ted  w ith the  problem under study 

a re  con ta ined  in  th e  review  o f the l i t e r a t u r e .

As has been p rev io u s ly  s ta te d ,  no s tu d ie s  were found th a t  r e la te d  

d i r e c t ly  to  th e  problem under study of co lleg e  c a re e r  s e le c tio n  of the  

p a r t ic ip a n ts  o f the S ir  Alexander Fleming Awards, the Oklahoma High 

School I n s t i t u t e s ,  th e  Oklahoma C ity  Science F a ir s ,  and S elec ted  Oklahoma 

C ity  Physics C lasses f o r  th e  years  1956-1962. S everal s tu d ie s  o f r e la te d  

programs have been published  and an even g re a te r  number o f surveys has 

been conducted e i th e r  touching  on o th e r  f a c e ts  o f  sc ien ce  programs or 

touching the  f r in g e s  o f th e  problem under stu d y .

Tnere have been no published  s tu d ie s  o r surveys o f the  S ir 

Alexander Fleming Awards, the Oklahoma High School I n s t i t u t e s ,  the Okla

homa C ity  Physics C lasses , or the  Oklahoma C ity  Science F a i r s .  There 

have been s tu d ie s  of o th e r  high school i n s t i t u t e s ,  physics c la s s e s ,  and

^James W hitley Suber, "The Role o f the  High School P r in c ip a l in  th e  
E x tra c u r r ic u la r  A c t iv i t ie s  Program", (unpublished d o c to ra l d is s e r ta t io n .  
The George Washington U n iv e rs ity , 1955)•
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sc ien ce  f a i r s .  These s tu d ie s  g e n e ra lly  were sea rch in g  fo r  in form ation  

o th e r  than the type o f in form ation  sought in  th i s  s tu d y .

The surveys o f th e  high school i n s t i t u t e s  have been ev a lu a tio n s  

of the  m a te r ia l being  p resen ted  in  the programs r a th e r  than the s tudy  

of fu tu re  a c t i v i t i e s  o f the  s tu d en ts  who have p a r t ic ip a te d  in  the p ro 

grams. The physics c la s se s  o f the  United S ta tes  have been s tu d ied  and 

surveyed fo r  many y e a rs , but no s tudy  was found th a t  compared the 

p a r t ic ip a n ts  of the  physics programs w ith  p a r t ic ip a n ts  in  se le c ted  

e x t r a c u r r ic u la r  sc ien ce  programs.

The sc ien ce  f a i r  programs have rece ived  in te n s iv e  study s in ce  

about 1950 . A number o f a r t i c l e s  have d escrib ed  v a rio u s  f a c e ts  of 

th ese  program s. Most o f  th ese  a r t i c l e s  a re  very su b je c tiv e  in  n a tu re  

and based on th e  p e rso n a l opinion o f the re sp e c tiv e  a u th o rs . A ll o f 

th e  s tu d ie s  r e la te d  to  th e  problem were examined and those considered 

most re le v a n t a re  included  in  the  review . A few in v e s t ig a to rs  have 

examined  e i th e r  sc ien ce  f a i r  programs o r sc ien ce  f a i r  p a r t ic ip a n ts .

These a re  a lso  included in  th is  paper.

M. H. Ahrendt s tu d ie d  the  records o f the 1953 and 1956 winners 

in  th e  Annual N ational Honor S ocie ty  Program. A ll o f  th ese  s tu d en ts  

ranked above the 99 .9  p e rc e n ti le  on a n a tio n a l g en era l a p titu d e  t e s t ;  

he found th a t  55 p er cen t o f the  1953 winners in d ic a te d  th a t  they 

planned to  p repare  fo r  work in  sc ien ce  o r en g in eerin g , o r te c h n ic a l 

f ie ld s  f o r  which ex ten s iv e  t r a in in g  in  mathematics and sc ience  was a 

p r e r e q u is i te .  The 1956 group expressed v o ca tio n a l p re fe ren ces  fo r  

s c i e n t i f i c  f ie ld s  a t  th e  60 p er cen t le v e l .^

1m. H. Ahrendt, "Mathematics and Science Are Our Topnotch Highschool 
S tudents S tudying These Subjects?" NEA J o u rn a l , February , 1957, 109-111.
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The Science Achievement Awards fo r  S tudents (SAAS) was rep o rted  

F isk  in  an ev a lu a tio n  study covering the  years  1952-1958. This n a tio n 

wide program i s  supported f in a n c ia l ly  by the American S ocie ty  fo r  M etals 

and i s  adm in istered  by th e  Future S c ie n tis ts  o f America Foundation o f  th e  

N ational Science Teachers A ssocia tion . In  th is  s tu d y , an a ttem p t was made 

to co n tac t every re g io n a l and n a tio n a l w inner, p lu s  a 10 p er cen t s t r a t i f i e d  

sample by y e a r , grade, and geographical a rea  o f th e  honorable mention 

s tu d e n ts .  F ive hundred seventy one s tu d en ts  r e p l ie d ,  f o r  a r e tu rn  o f 

approxim ately  77 p er c e n t. The s tu d en t p ro je c ts  were AA p er cen t in  th e  

b io lo g ic a l s c ie n c e s , AO p er cen t in  the  p h y sica l s c ie n c e s , 9 p e r  cen t in  

th e  e a r th  sc ie n c e s , 5 p e r cen t in  m athem atics, and 2 p er cen t n o t in  th e se  

c a te g o r ie s . Among the various proposed and a c tu a l  co lleg e  m ajors, physics  

was th e  most common choice while chem istry , e l e c t r i c a l  en g in eerin g , and 

m edicine ranked h igh . Teaching as a c a re e r  ranked low. The number o f 

th e se  s tu d en ts  who planned to  continue in  co lleg e  fo r  the winners and 

honorable mention was from 70 p er cen t to  80 p e r cen t in  sc ien ce  and r e la te d  

f i e l d s .  The purposes o f th e  SAAS Program are  very  s im ila r  to  the  purposes 

o f  the  programs under s tu d y .

1. To s tim u la te  and in c rease  in te r e s t  in  s c ie n c e .
2. To s tim u la te  and in c rease  in t e r e s t  in  sc ien ce  experim en ta tion .
3 . To encourage p ro je c t  work in  sc ien ce .
A. To in c re a se  sc ien ce  en ro llm en ts.
5. To help  s tu d en ts  choose s c ie n t i f i c  v o ca tio n s .

One reason  fo r  th e  growing s tu d en t i n t e r e s t  in  sc ience  and techno

lo g y  d u ring  the  p a s t decade i s  the  e x c itin g  advance which sc ien ce  has 

made and i s  p ro je c tin g . Coupled w ith th is  i s  the  awareness o f ed u ca to rs ,

^F rank lin  G. F isk , "The Science Achievement Awards," The Science 
Teacher, Vol. 26, Number 5> September, 1959, 323-327.
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from k in d erg arten  through the u n iv e r s i ty ,  th a t  genuine i n t e r e s t  i s  

sparked a t  a very  e a r ly  age, o f te n  before the f i r s t  y ear o f schoo l. 

S c ie n t i f ic  and te c h n ic a l s o c i t i e s ,  cognizant of the tremendous sho rtage  

o f s k i l l e d  s c ie n t i s t s  and te c h n ic ia n s , a re  encouraging sc ien ce  f a i r  

programs fo r  the  purpose o f recogn iz ing  p o te n t ia ls  e a r ly  and because 

through them a d d it io n a l  m otiva tion  becomes more e a s i ly  p o s s ib le . More 

than A m illio n  people saw 3/A o f a m illio n  sc ien ce  e x h ib its  made by 

s tu d e n ts  and shown a t  sc ien ce  f a i r s  lead in g  to  th e  N ational Science 

F a ir  in  I960. The average a f f i l i a t e d  f a i r  showed 3A5 e x h ib its .  A 

fo llow -up  study shows th a t  up to  90 per cen t o f the  f i n a l i s t s  o f the  

N ational Science F a ir  a c tu a l ly  go on to  make sc ie n c e , education , o r 

en g ineering  th e i r  c a re e r .  The growth of the  N ational Science F a ir  

has been as fo llow s :

Year P lace Area F a irs  F in a l i s t s

1950 P h ila d e lp h ia , Pa. 13 30

1955 C leveland, Ohio 71 136

i 960 In d ia n a p o lis , Ind . 193 356^

Jones r e p o r ts ,  "In  re c e n t y e a rs , w ith an e v e r- in c re a s in g  need 

f o r  t a l e n t  in  the  f i e ld  o f s c ie n ce , an e a r ly  s t a r t  in  th e  development 

o f our young people along s c ie n t i f i c  l in e s  o f th in k in g  i s  e s s e n t ia l .

One o f the  b e s t ways o f in te r e s t in g  p u p ils  i s  through d isp la y s  ( p ro je c ts ,  

e x h ib i ts ,  e t c . )  where they  can combine both mind and manual d e x te r i ty .  

Science f a i r s  tend ( I )  to  focus a t te n t io n  n o t only  o f p u p ils  b u t a ls o  o f 

the  e n t i r e  community on sc ie n ce ; ( 2 ) to  encourage and in s p ir e  in  youth

 ̂Science Clubs o f America %)onsor Handbook, Science F a irs  N a tio n a l 
and L o c a l, 1719 N. S t r e e t ,  N. W., Washington 6, D. C.
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the  d e s ir e  fo r  s c ie n t i f i c  ex perim en tation j ( 3) to  recogn ize  ta ie n te d

youth  w ithout e x p lo it in g  them; and (4 ) to  encourage f u r th e r  work in  the

f i e ld  o f sc ien ce  in  co lleg e  anf3 in d u s try . Another o u tstan d in g  value  o f

th e  sc ien ce  f a i r  i s  the  ed u ca tio n a l salesm anship to  the  community."^

Clingerman found th a t  com petition  on lo c a l ,  re g io n a l,  and n a tio n a l sc ien ce
2

f a i r  le v e ls  have encouraged many to  choose ca re e rs  in  sc ie n ce .

The annual Science T a len t Search began in  1942, as an a c t iv i ty  

o f th e  Science Clubs o f  America and o f Science S erv ice , I n c . ,  a n o n -p ro f i t  

e d u ca tio n a l i n s t i t u t i o n  which sponsors Science Clubs o f America. From 

i t s  in c e p tio n , co -o p era tio n  and f in a n c ia l  a id  have been given by the 

W estinghouse E ducational Foundation of th e  Westinghouse E le c tr ic  Cor

p o ra tio n . The purposes of the  Science T a len t Search a re  to  i n t e r e s t  and 

encourage high school s tu d en ts  toward a s c ie n t i f i c  c a re e r , to  b rin g  to  

p u b lic  a t te n t io n  the v a lu ab le  re sea rch  p o te n t ia l  in  the  youth o f our 

coun try , and to  c re a te  g re a te r  i n t e r e s t  in  sc ience  among young people 

through Science Clubs o f America.

Continued e f fe c t iv e  a d m in is tra tio n  o f a program of th is  magnitude 

obv iously  c a l l s  f o r  follow -up s tu d ie s  o f r e s u l t s  ach ieved . One survey  

inc lu d ed  1 ,550  h igh school sen io rs  who had p rev io u sly  p a r t ic ip a te d  in  

the  program . The q u es tio n n a ire s  were re tu rn ed  in  the fo llow ing  

p e rcen tag es:

^N. R. D. Jones, "Science F a irs —Science Education in  the  Community," 
N a tio n a l A ssocia tion  o f Secondary School P r in c ip a ls  B u lle t in , j50.91. Vol. 37 
January , 1953), pp. 165-169.

p
Kermit G. Clingerman, "Science F a irs  Are They Worth the  Time and 

E ffo rt? "  The C learing  House, No. 3 , Vol. 37, (November, 1962).



12

Winners 74 p e r cen t

Honorable M entions 64 p e r  cen t

O thers 28 p e r cen t

t o t a l  31 p e r  cen t

The s tudy  in d ic a ted  92 p e r cen t o f the males who continued to

c o lle g e  majored in  sc ien ce  or sc ien ce  re la te d  f i e ld s  and 85 p er cen t

o f the fem ales who continued to  c o lleg e  majored in  sc ience  o r sc ien ce  

r e la te d  f ie ld s .^

Teen-age boys a re  deep ly  in te re s te d  in  c a re e rs  invo lv ing  sc ien ce  

and technology. More than one o u t o f  th re e  boys in d ic a te  en g ineering , 

sc ie n c e , o r m edicine as a  f i r s t  choice fo r  a l i f e t im e  c a re e r . Teen-age 

g i r l s ,  to o , in d ic a te  m edicine ( in c lu d in g  nu rsing ) as a f i r s t  ca ree r 

ch o ice . Teaching i s  second and o f f ic e  work i s  th i rd  in  a l i s t  o f f i r s t  

choices among teen-age g i r l s .  These a re  the r e s u l t s  of a p o l l  of 

5,297  teen-age s tu d en ts  survey by the  I n s t i t u t e  o f S tudent Opinion in

1963 . (The I n s t i t u t e  o f S tudent O pinion i s  an independent undertak ing  

sponsored by S ch o la s tic  M agazines, I n c . ,  and has conducted nationw ide 

surveys o f teenagers  s in ce  1943)* This sampling o f 5,297 s tu d en ts  in 

cluded boys and g i r l s  in  grades 7 -12  in  ju n io r  and se n io r  high sch o o ls , 

and in  p u b lic , p r iv a te ,  and p a ro c h ia l schoo ls . Three years  ago the 

I n s t i t u t e  o f Student Opinion made nationw ide h ead lin es  w ith  the  r e p o r t  

t h a t  63 p e r cen t of American teen-age s tu d en ts  expected to  go to  co lleg e . 

This y ear a  s im ila r  s tu d y  in d ic a ted  th a t  72 p er cen t o f teen -ag ers  now

^Harold A. Edgerton, "Science T alen t I t s  E a rly  Id e n t if ic a t io n  and 
C ontinuing Development," Science S e rv ic e , I n c . ,  Washington 6, D. C .,
1961.
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say  th a t  they  expect to  a tte n d  co lle g e .^

F inkel found th a t  se v e ra l f a c to rs  a f f e c t  the high school s tu d e n t 's

choice o f a sc ien ce  c a re e r .  His f i r s t  o b je c tiv e  was to  d isco v e r why

s tu d e n ts  a t  the high school le v e l  choose to  e n te r  f ie ld s  o f  endeavor

o th e r  than sc ie n c e . I t  was b e lieved  th a t  s tu d en ts  had been exposed to

c e r ta in  co n d itio n s  in  the school which were o f in flu en c e  in  th e i r  f in a l

choice o f a c a re e r ;  some o f  th ese  fa c to rs  may have been: (a )  the i n t e r e s t

in  sc ien ce  shown by th e  te a c h e rs ; (b) th e  guidance rece iv ed  by th e  s tu d e n t;

(c )  the  p ro v is io n s  made by the school fo r  sc ien ce  f a c i l i t i e s  and the

use o f th e  sc ien ce  la b o ra to ry  as an in strum en t of le a rn in g ; (d) the

a v a i l a b i l i ty  to  the  s tu d en ts  o f supplem entary sc ien ce  a c t i v i t i e s ;  (e )

the p re se n ta tio n  by th e  school o f th e  courses in  sc ien ce  eind mathem atics

n ecessary  to  p rov ide s tu d en ts  w ith th e  fundam entals in  th o se  a re a s . He

se n t q u e s tio n n a ire s  to  a group o f secondary schools o f v ario u s  s iz e s

and lo c a t io n s .  His conclusion  was th a t  most young people in  th e i r

fo rm ative  years  f in d  th in g s  r e la te d  to  sc ien ce  of i n t e r e s t .  Somewhere

along th e i r  school c a re e r ,  th i s  i n t e r e s t  o ften  wanes and may even be

ex tin g u ish ed . The cause fo r  th is  l i e s  somewhere in  th e  sch o o l, in  the

p re p a ra tio n  o f te a c h e rs , in  th e i r  psychology o f teach in g , in  the f a c i l i t i e s

o f the  school p la n t ,  and in  the guidance and m otiva tion  rece iv ed  by th e  
2

s tu d e n ts .

^Science Teachers World, "News and Views in  Science Education, 
Science Careers Score High Among Teen-age S tu d en ts ,"  Science World,
Vol. 13, No. 6, A p ril,  I 963) p . 2T.

^Maurice F in k e l, "Factors A ffe c tin g  The High School S tu d en t's  
Choice Regarding a Science C areer,"  Science E ducation , V ol. A5, No. 2, 
(March, 1961), pp. 153-157.
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Renner r e p o r ts  the  understand ings held  by secondary school s tu 

d en ts  o f the occupations o f the s c i e n t i s t ,  te c h n ic ia n  and eng in eer. 

P robably  the most c r i t i c a l  o f  the p re se n t and p o s s ib le  fu tu re  manpower 

sh o rtag es  i s  the one in  en g in eerin g . One of the f a c to rs  which in flu en c e  

a young p e rso n 's  d ec is io n  to  e n te r  a p a r t ic u la r  p ro fe ss io n  i s  undoubtedly 

h is  understand ing  o f the  d u tie s  and the  a c t i v i t i e s  o f  th a t  p ro fe s s io n . 

Renner concluded th a t  i f  more s tu d en ts  a re  to  be a t t r a c te d  in to  en g in eer

in g  as  a p ro fe s s io n , a conscious e f f o r t  must be made to  deepen th is  under

s tan d in g  d u rin g  th e  se n io r  high y ea rs .^

Brandwein, who s tu d ie d  the g if te d  s tu d en t as a  fu tu re  s c i e n t i s t ,  

based a p o rtio n  o f  h is  work on the fo llow ing  hy p o th esis :

1 . Future c o n tr ib u to rs  to  sc ience  may be id e n t i f ie d  on the 
school l e v e l .

2. Science " ta le n t" ,  b e t t e r  c a lle d  high le v e l  a b i l i t y  or 
developed a b i l i t y  in  sc ie n ce , i s  n o t a  s p e c i f ic  f a c to r ,  
bu t emerges ou t o f  gen era l in te l l ig e n c e .

a . High le v e l  a b i l i t y  in  sc ien ce  i s  a combination of 
i n t e l l e c t u a l  a b i l i t i e s ,  in h e r ite d  and developed.

b. The expression  of high le v e l  a b i l i t y  in  sc ience  i s  
d i r e c t ly  r e la te d  to  the e a r ly  o p p o rtu n itie s  
a v a ila b le  fo r  involvem ent in  sc ie n c e .

3 . The number o f s c ie n t i s t s  in  supply fo r  fu tu re  s c ie n t i f i c  
op era tio n s  i s  s ig n i f ic a n t ly  r e la te d  to  the  number involved 
in  school sc ien ce .

a . Youngsters who l ik e  school sc ie n c e , and a re  success
f u l  in  i t  on the school l e v e l ,  tend to  make sc ience  
a  l i f e  work.

b . The supply  o f a g re a t number o f fu tu re  s c ie n t i s t s  f o r  
our g re a t ly  increased  needs does n o t p r im a r ily  depend

^John W. Renner, "A Study o f the  U nderstandings Held by Secondary 
School S tudents o f  th e  Occupations of the  S c ie n t is t ,  Technician and 
Engineer" The F ro n tie rs  o f Science Foundation of Oklahoma, I n c . ,  Okla
homa C ity , Oklahoma, 1962.
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on e f f o r t s  by the  c o lle g e s  but on the  e f fo r t s  on the 
school le v e l .*

Roe found se v e ra l d i s t i n c t  p a tte rn s  in  the l i f e  h is to r ie s  o f s c i e n t i s t s .  

Her study revolved about 64 of the c o u n try 's  le a d in g  s c ie n t i s t s .  She 

found:

1 . About o n e -h a lf  o f  them had f a th e rs  who were p ro fe s s io n a l men.

2. None had fa th e rs  who were u n s k il le d .

3. None was from a C atho lic  home.

What seems to  be im portan t in  the home background i s  knowledge 
o f le a rn in g ; and the  value placed on i t  f o r  i t s  own sake, in
terms of the  enrichm ent o f l i f e ,  and n o t j u s t  fo r  economic
and s o c ia l  rew ards.

5» O ther f a c to r s :
a .  Lost a  p a ren t
b. Serious p h y sica l problem
c . Many were e ld e s t  sons
d . In te n se  i n te r e s t  shared by few f r ie n d s .
e . In v e r te ra te  re a d e rs .
f .  Most enjoyed school and s tudy ing .
g. The p h y s ic a l s c i e n t i s t  involved in  g ad g e te rrin g .
h. The b io lo g is t  involved in  n a tu ra l  h is to ry .

6 . Very high IQ — Median 166^

Cole r e la te s  c e r ta in  c h a r a c te r is t ic s  of s c i e n t i s t s .  These a re :

1 . S trong C u rio s ity

2. P e r s is te n t  In d u s trio u sn ess

3 . Im agination 

4- P a tien ce

5 . A love fo r  prolonged p erio d s o f in t e l l e c tu a l  endeavor.

^Paul F. Brandwein, Tlie G ifted  Student as F u tu re  S c ie n t i s t . (New 
York: H arcourt. Brace and Company, 1955) pp. 25-26.

^Anne Roe, The Making of a S c ie n t i s t . (New York: Dodd, Mead & 
Company, 1952), pp. 230-236.
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6. In tro v e rs io n

7 . W illingness to  cha llenge opinion.^

D aily in d ic a te d  th a t  as a  group, s c ie n t i s t s  tend to  do q u ite

w ell on common types o f t e s t s  o f  in te l l ig e n c e  and to  do correspond ing ly

w ell in  th e i r  school work. He a lso  found th a t  one o f the most im portan t

problems in  o b ta in in g  more competent s c ie n t i s t s  i s  th a t  o f o b ta in in g

more ab le  youngsters who have high degrees of m o tivation  fo r  types of
2

a c t i v i t i e s  involved in  various types o f s c i e n t i f i c  c a re e rs .

C line , R ich ard s , and Needham l i s t e d  17 t r a i t s  o r  c h a r a c te r is t ic s  

in  th e  l i f e  h is to ry  background o f s tu d en ts  who ach ieve in  sc ie n ce :

1 . Ideas a re  more im portan t to  them than people o r money.

2. P sycho log ica l independence.

3 . Choose s tu d y  over a th le t i c s  and s o c ia l  a c t i v i t i e s .

4-. F req u en tly  p re fe r  books to  people .

5. T e lev is io n  minimum.

6 . C o n s tru c tiv e ly  d i s s a t i s f i e d  w ith them selves and are  
f re q u e n tly  s e l f  c r i t i c a l .

7 . Analyze own work and p ro g ress .

8 . Often have a read in g  o r  speaking knowledge o f a fo re ig n  language.

9 . I n te r e s t  in  ch ess.

10 . Family a s so c ia tio n s  w ith  people in  the academic and s c ie n t i f i c  
w orld .

11 . Able to  exp ress  and develop ta le n ts  i s  more im portan t than 
em otional o r  f in a n c ia l  s e c u r i ty .

^Charles C. C ole, J r . ,  Encouraging S c ie n t i f ic  T a le n t. (New York: 
College Entrance Examination Board, 1956), p . 10.

^John T. D aily , "M otivation For Science C areers ,"  Science E ducation , 
Vol. 46, No. 3, (A p ril ,  1962), pp. 255-257.
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12. G reat use o f the l ib r a r y .

1 3 . Very c r i t i c a l  o f sc ien ce  teach ers  and th in k  science 
teach in g  a poor jo b .

14 . G reat "question  a sk e rs " .

1 5 . Not overp ro tec ted  by p a re n ts  e s p e c ia lly  in  books and m ovies.

1 6 . Fam ily fu n c tio n a l as a u n i t .

1 7 . Only c h ild  — i f  mother over 20.^

Vineyard concluded a f t e r  s tudy ing  the cho ices of sc ien ce  o r non

sc ien ce  majors as re la te d  to  a b i l i t y  and in te r e s t  t e s t  scores th a t  

q u a n t i ta t iv e  reaso n in g  a b i l i t y  and choice of a sc ie n ce  o r non-science 

m ajor a re  n o t independent o f each o th e r . Science i s  drawing in  a g re a te r

p ro p o rtio n  o f the  s tu d en ts  and i n t e r e s t  remains as a p o ten t f a c to r
2

in flu e n c in g  th e  choice o f a f i e ld .

Conclusions

This review  o f th e  re sea rch  re la te d  to  school a c t i v i t i e s  and 

p r im a r ily  sc ien ce  a c t i v i t i e s  has, of n e c e s s ity  been lim ite d  to  those 

s tu d ie s  which seemed to  be of m ajor im portance and which were p a r t i c 

u l a r ly  ré v é la n t to  th is  s tudy . I t  i s  in te r e s t in g  to  no te  the s im i

l a r i t i e s  among th e  f in d in g s  and conc lu sio n s . This in d ic a te s  th a t ,  

f o r  th e  most p a r t ,  the  problems o f encouraging s tu d en ts  to  major in  

sc ie n ce  a re  s t i l l  p re v a le n t. Some o f th e  most common general f in d in g s

^V ictor B. C line , James M. R ichards, and W alter Needham, "The 
L ife  H isto ry  Background o f S tudents Who Achieve in  S cience,"  Science 
E ducation , Vol. 46 , No. 3 , (A p ril,  I 962) ,  pp. 258-261.

p
Edwin E. V ineyard, "An Independence Study o f  Choice of Science 

o r  N on-science Major as R elated  to  A b ili ty  and I n te r e s t  Test S cores," 
Science E ducation . Vol. 4-3, No. 2, (March, 1959), pp . 125-129.
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a re  l i s t e d  below,

1 . There has been an in c re a se  in  a l l  schoo l a c t i v i t i e s ,  
in c lu d in g  sc ien ce  a c t i v i t i e s ,  both in  numbers o f a c t i v i t i e s  
as w ell as numbers o f s tu d e n ts  who have p a r t ic ip a te d  in  
th ese  a c t i v i t i e s .

2 . A good program fo r  e v a lu a tin g  the  a c t i v i t y  programs in 
c lud ing  sc ien ce  a c t i v i t i e s  i s  g e n e ra lly  la c k in g .

3. Purposes o f the  a c t i v i t i e s  programs, in c lu d in g  sc ien ce  
a c t i v i t i e s  f re q u e n tly  a re  e i th e r  n o t s ta te d  o r very 
lo o se ly  d e fin ed .

4 . There i s  a c o r re la t io n  between h ig h -le v e l a b i l i t y  in  school 
work and a  s tu d e n t 's  con tin u in g  in  sc ien ce  i f  th e re  a re  e a r ly  
o p p o rtu n itie s  a v a ila b le  f o r  involvem ent in  sc ie n ce .

5. I n te r e s t  rem ains one o f the prim ary f a c to rs  in  a s tu d e n t 's  
s e le c tio n  o f a c a ree r  e i th e r  fo r  a sc ien ce  o r non-science 
c a re e r .

6 . The s tu d e n ts  who were su c c e ss fu l in  sc ien ce  s tu d ie s  or 
a c t i v i t i e s  g en e ra lly  continued to  c o lleg e  and majored in  
sc ie n c e ,

7 . The supply  o f fu tu re  s c ie n t i s t s  i s  more dependent on e f f o r t s  
o f secondary school sc ien ce  programs than on the  co lleg e  
program s.

8 . A c t iv i t ie s  o f an a th l e t i c  n a tu re  a re  emphasized f a r  more 
than any o th e r  type o f a c t iv i ty  in  most sch o o ls .



CHAPTER I I I  

DESIGN OF THE STUDY

W ithin th e  S ta te  o f Oklahoma sev e ra l d i f f e r e n t  approaches have 

been t r ie d  to  encourage s tu d en ts  to  e n te r  s c ie n t i f i c  f i e ld s .  These 

approaches can b e s t  be d esc rib ed  as being both c u r r ic u la r  and e x tra 

c u r r ic u la r .  The c u r r ic u la r  approaches have attem pted  improvement of 

in s t ru c t io n  in  th e  high school sc ien ce  and m athem atics program s. E xtra

c u r r ic u la r  approaches have developed re sea rch  programs f o r  s tu d e n ts  

working w ith s c ie n t i s t s  in  th e i r  la b o ra to r ie s ;  s tu d e n ts  s tudy ing  d u rin g  

th e  summer on a u n iv e r s i ty  campus w ith  competent a u th o r i t ie s  in  the 

f i e ld s  o f m athem atics, s c ie n ce , and eng ineering ; and s tu d en ts  b u ild 

in g  p ro je c ts  w ith  the help  o f t h e i r  teachers  and lo c a l  s c i e n t i s t s .

A ll o f  th ese  programs have co n trib u ted  to  an i n t e r e s t  in  sc ien ce  but 

i t  i s  unknown w hether one of th ese  programs was more p roductive  in  the 

development o f sc ien ce  i n t e r e s t  than the o th e rs .

The p r in c ip a l  a c t i v i t i e s ,  a t  l e a s t  the most h ig h ly  p u b lic ized  

a c t i v i t i e s  in  Oklahoma, have been The S ir  Alexander Fleming Awards, 

th e  Oklahoma High School I n s t i t u t e s ,  and the Oklahoma C ity Science 

F a irs  Programs. Adequate reco rd s  e x i s t  fo r  id e n t i f ic a t io n  and lo c a tio n  

of th e  p a r t ic ip a n ts  in  th ese  a c t i v i t i e s  fo r  the p a s t  sev e ra l y e a rs .

The g en era l q u estio n  o f th i s  s tudy  i s  sim ply whether o r  n o t these

19
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sp e c ia l sc ien ce  programs d e l iv e r  a la rg e r  f r a c t io n  o f th e i r  p a r t ic ip a n ts  

as s c i e n t i s t s  than do th e  e le c t iv e  c la s se s  in  secondary school s c ie n c e .

A c o n tro l group was s e le c te d  f o r  a com parative s tudy ; the co n tro l 

s e le c te d  was high school physics c la s s e s ,  because th is  i s  norm ally 

the most advanced sc ien ce  course o ffe red  in  most secondary schools in  

Oklahoma.

A q u e s tio n n a ire  was s e le c te d  as the b e s t  d a ta  g a th e rin g  device 

because o f the la rg e  numbers involved  and the  d is ta n c e s  o f  the  p a r t i 

c ip an ts  from Oklahoma C ity . The p a r t ic ip a n ts  were asked on ly  o b je c tiv e  

q uestions concerning th e i r  p re se n t s ta tu s e s  as r e la te d  to  t h e i r  co lleg e  

m ajors.

The q u es tio n n a ire  was designed so th a t  th e  ch i-sq u are  t e s t  

could be ap p lied  to  the d a ta  c o l le c te d .  In  o rd e r  to  t e s t  the  s ig n i

f ic an ce  o f observed d if fe re n c e s  among the d i f f e r e n t  groups, th e i r  

responses were compared by means o f the c h i-sq u a re  method as d esc rib ed  

by G u ilfo rd .^

A b r ie f  d e s c r ip tio n  of each sp e c ia l sc ie n ce  program and what 

i t  p u rp o rts  to  do was ob tained  from the program d i r e c to r s ,  newspaper 

re le a s e s ,  and o f f i c i a l  brochures re le a se d  to  th e  s tu d en ts  by the  d i r e c to r  

o f  each program. A d e s c r ip tio n  o f each program fo llo w s:

The S ir Alexander Fleming Awards

The Fleming Awards com petition , which s ta r te d  in  1956, was 

named in  memory o f Dr. Alexander Fleming, B r i t is h  s c i e n t i s t  who d i s 

covered p e n ic i l l i n .  Dr. Fleming p resid ed  a t  th e  d ed ica tio n  o f the

T J .  P . G u ilfo rd , Fundamental S t a t i s t i c s  in  Psychology and Education 
(New York: McGraw-Hill Book Company, I n c . ,  1956).
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F oundation’s h o s p ita l  and re se a rch  c e n te r  in  194^9.^

The Fleming Awards p ro je c t  was o r ig in a te d  by th e  V olunteer 

Women's S erv ice  Corps o f th e  M edical Research Foundation. A ll o f  the

d e ta i l s  o f  the  com petition  up to  the time of s e le c t io n  a re  handled by
2th e  F ro n tie rs  o f Science Foundation of Oklahoma, In c .

The purpose of th e  program i s  to  s tim u la te  i n t e r e s t  in  sc ien ce  

and to  p rovide an o p p o rtu n ity  fo r  both boys and g i r l s  in  the s ta t e  of 

Oklahoma to  p a r t ic ip a te  in  a re sea rch  program. An understand ing  of the  

b as ic  f a c ts  about l iv in g  th in g s  i s  e s s e n t ia l  to  th e  forward progress 

o f man's e f f o r t s  to  combat human d isea se  and s u f fe r in g . Continued 

re se a rc h  p ro g ress  i s ,  however, dependent upon an adequate number o f 

q u a lif ie d  and tra in e d  m edical s c ie n t i s t s  and te c h n ic ia n s .

"Each fe llo w sh ip  w ill  be ten ab le  in  the la b o ra to r ie s  
o f the Oklahoma M edical Research Foundation d u rin g  the 
months o f  June and J u ly .  The s tip en d  w il l  be $400.00 f o r  
th is  p e r io d . The s tu d e n t w ill  work in  th e  la b o ra to r ie s  
o f the Foundation under the d i r e c t  su p erv is io n  o f a member 
o f the  Foundation s t a f f .  The resea rch  program o f the 
Foundation in c lu d es  work in  the fo llow ing  s p e c ia l  f i e ld s :  
b iochem istry , b io p h y sic s , b ac te rio lo g y , physio logy , en
docrino logy , o rgan ic  chem istry , pharmacology, a n a ly t ic a l  
chem istry  and oncology. A pplications w il l  be accepted from 
re s id e n ts  o f  the  S ta te  o f Oklahoma. S tudents must have 
completed th e  ju n io r  y ea r in  high school p r io r  to  June, 
and must p lan  to  g raduate  in  June o f the fo llo w in g  y ea r.
They must p re se n t evidence o f having completed a t  l e a s t  two 
years  o f m athem atics and two years  o f sc ien ce  in  high school 
p r io r  to  assuming th e  fe llo w sh ip . High s c h o la s t ic  s tan d in g  
and a p ti tu d e  in  sc ie n ce  a re  e s s e n t ia l  q u a l i f ic a t io n s .
S tudents must be nominated by a sc ience  te a c h e r  who i s  w ell 
acquain ted  w ith  t h e i r  q u a lif ic a tio n s  and by th e i r  high 
school p r in c ip a l .  S tuden ts must a lso  have th e  approval 
o f t h e i r  p a ren ts  o r  g u a rd ian ."3

^Oklahoma C ity  Times, A p ril 12, 1957.

Oklahoma C ity  Times, May 10, 1962.

^Announcement P o s te r  1964, Oklahoma M edical Research Foundation 
and F ro n tie rs  o f  Science Foundation o f Oklahoma In c .
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"The f in a l  s e le c t io n  o f the s tu d en ts  i s  based on accomplishments 

in  sc ie n c e , e n te rp r is e ,  o r ig in a l i ty ,  in te l l e c tu a l  a b i l i t y ,  s e lf - e x p re s 

s io n , m a tu rity  and p o ise .

The Oklahoma High School I n s t i t u t e s

The Oklahoma S ta te  U n iv e rs ity  has, f o r  the  p a s t  n ine  y ea rs , 

conducted a summer sc ien ce  program fo r  secondary school s tu d e n ts .

C lasses have been conducted in  th e  morning and a fte rnoons f iv e  

days p e r  week and o n e -h a lf  day on Saturday as an experience in tended 

n o t on ly  to  a id  s tu d en ts  in  th e i r  sen io r  sc ien ce  and mathematics courses 

in  h igh  school but a lso  to  help  them d isco v e r and develop a b e t te r  

understand ing  o f t h e i r  major f ie ld s  o f i n t e r e s t .  This understand ing  

has been promoted through classroom  work, la b o ra to ry  dem onstra tions, 

d isc u ss io n  s e ss io n s , and by f ie ld  t r ip s  to  in d u s t r ia l  o rg a n iz a tio n s . 

Evening m eetings have been devoted to su b je c ts  c lo se ly  r e la te d  to  

en g in eerin g , d iscu ss io n s  o f th e  c iv ic  and s o c ia l  r e s p o n s ib i l i t ie s  

of th e  te c h n ic a l ly  tra in e d  man, and the e f f e c t  o f in d u s t r ia l iz a t io n  

upon th e  American way o f l i f e .

Through 1958 the  program was p a r t i a l l y  financed  by a sm all 

r e g i s t r a t io n  f e e ,  p lu s a room and board charge; however, the U n iv e rs ity  

absorbed the m ajor p o r tio n  o f the  expense in c lu d in g  a l l  f a c u l ty  tim e, 

a d m in is tra tiv e  c o s ts ,  f a c i l i t i e s ,  s e c r e ta r ia l  a s s is ta n c e , and h e a lth  

s e rv ic e  f e e s .  The sm all r e g is t r a t io n  fe e  approxim ately  covered the 

d i r e c t  n o n -sa la r ie d  c o s ts  o f the I n s t i t u t e .

^Statem ent by Dr. Leonard E L iel, p erso n a l in te rv ie w . D irec to r o f 
The S ir  Alexander Fleming Awards Program.
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IXiring the  summers o f 1959, I960, and 1961 the I n s t i t u t e  was 

supported by the  N atio n a l Science Foundation. With th is  support 80 

o u ts tan d in g  boys and g i r l s  were ab le  to  a tte n d  each y ea r. In  1962 the 

N ational Science Foundation supported 4-0 s tu d e n ts  in  a p h y s ica l sc ien ce  

and en g in eerin g  program.

The o b je c tiv e s  o f  the program a re :

1 . To provide an academic atmosphere which w ill  f o s te r
in d iv id u a l development and promote s c h o la r ly  achievem ent.

2 . To in c re a se  cooperation  w ith  high schools by:

a .  D em onstrating the  need fo r  sc ience  and mathematics 
courses in  p rep a ra tio n  fo r  en ro llm en t in  a u n iv e r s i ty .

b . Encouraging s tu d en ts  to  take such courses d u rin g  th e i r  
s e n io r  y e a r .

c . C rea ting  an ed u ca tio n a l experience which w il l  in s p ire  
p a r t ic ip a n ts  to  adv ise  fe llo w  s tu d e n ts  in  th e i r  high 
school o f th e  im portance o f m athem atics and sc ien ce  fo r  
eng in eerin g  and sc ien ce  c a re e rs .

d . F a m ilia r iz in g  the s tu d e n t w ith a la r g e  m ulti-purpose 
u n iv e r s i ty  w ith  s tro n g  emphasis on b a s ic  app lied  
sc ien ce  and w ith the u n iv e rs i ty  le c tu r e  system , 
la b o ra to ry  work and l ib r a r y  s tu d y .1

The course work covers th re e  p r in c ip a l  f i e ld s  o f co n cen tra tio n :

concepts in  m athem atics and th e i r  u se , concepts in  p h y sica l sc iences

and th e i r  r e la t io n  to  eng in eerin g , and the  n a tu re  o f se v e ra l f ie ld s  of

e n g in ee rin g .

• • "The requ irem ents f o r  adm ission to  th e  i n s t i t u t e  i s  
by a p p lic a tio n  supported by a  high school t r a n s c r ip t  o f grades 
and two c h a ra c te r  recommendations. These w i l l  be reviewed by 
an adm issions committee. The committee re se rv e s  th e  r ig h t  to  
s e le c t  on ly  those  who meet th e  high s tan d ard s s e t  by th e  f a c u l ty .  
The a p p lic a n t should be a member o f the  ju n io r  c la ss  ( U th  grade)

^Statem ent by P ro fe sso r L. F. Sheerer, D irec to r  of the  Oklahoma 
High School I n s t i t u t e .
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in  high school and d isp la y  a p ro fic ie n c y  in  mathematics and 
E ng lish , and a v ery  d e f in i t e  i n t e r e s t  in  the  f ie ld s  o f 
sc ien ce  an d /o r en g in ee rin g . He should have high  s tandards 
o f c h a ra c te r ,  d e p e n d a b ility , in te l l ig e n c e ,  and be in  good 
p h y s ica l h e a l th ."1

The Oklahoma C ity  Science F a irs

In  1928 th e  American I n s t i t u t e  proposed an experim ent in  sc ien ce

edu ca tio n . In  th a t  y ear th e  I n s t i t u t e  organized the  f i r s t  C h ild re n 's

F a ir  to  be held in  New York C ity . At th i s  event s ix  main c la s se s  o f

p ro je c ts  were suggested : ( 1 ) backyard garden e x h ib i ts ;  ( 2) o r ig in a l

notebooks on v a rio u s  to p ic s  in  the f i e ld  o f p la n t  and animal l i f e ;

( 3 ) conservation  e x h ib i ts ;  (4 ) in s e c ts ;  ( 5) homemade animal cages; and

(6) b io lo g ic a l  p r in c ip le s .  From th is  beginning, sc ien ce  f a i r s  have
2

grown in  s iz e  and p o p u la r ity .

A sc ien ce  f a i r  i s  a com petitive  e x h ib itio n  o f s c ie n t i f i c  work 

developed and d isp lay ed  by s tu d e n ts  under the  d i r e c t io n  of te a ch e rs  

and o th e r  in te re s te d  p e rso n s . I t  p rovides an o p p o rtu n ity  fo r  s tu d e n ts  

w ith im agination  and i n i t i a t i v e  to  d isp la y  th e i r  id e a s , re se a rc h , and 

handiwork in  sc ien ce  and m athem atics. E s s e n tia l ly ,  a  sc ience f a i r  

i s  a c o l le c t io n  o f e x h ib i ts ,  each o f which i s  designed to  show a 

s c i e n t i f i c  p r in c ip le ,  a la b o ra to ry  p rocedure, o r an in d u s t r ia l  develop

ment. Science f a i r s  vary  in  m agnitude, co n ten t, and scope. The sc ien ce  

f a i r  i s  a  means o f in te n s ify in g  i n t e r e s t  in  sc ien ce  and focusing

^Announcement P o s te r  1957, Oklahoma High School I n s t i t u t e ,  Okla
homa A & M C ollege, S t i l lw a te r ,  Oklahoma.

^ P ro jec ts  Today C areers Tomorrow, A Student Guide to  Science
F a ir  P ro je c ts .  American Petroleum  I n s t i t u t e  1271 Avenue o f th e  Americas, 
New York 20, New York.
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a t te n t io n  upon s c ie n t i f i c  accom plishm ents. At th e  same tim e , the 

sc ien ce  f a i r  expands and extends s c ie n t i f i c  knowledge and accom plish

ment.

Science f a i r s  may be placed in  a t  l e a s t  th re e  geograph ical 

c a te g o r ie s . Local sc ien ce  f a i r s  a re  f a i r s  held f o r  one school or 

school system . D is t r i c t ,  re g io n a l, and s ta t e  f a i r s  a re  made up of 

e x h ib its  re p re se n tin g  se v e ra l schools o r school system s. The f in a l  

category  i s  the  N ational Science F a i r .

The gen era l aim o f sc ience f a i r s  i s  to  encourage i n t e r e s t ,  

und e rs  tand in  g , and a p p rec ia tio n  in  sc ience  and m athem atics. More 

s p e c i f ic a l ly ,  the  purpose o f the  sc ien ce  f a i r s  i s  fo u rfo ld :

1 . To encourage s tu d en ts  to  take  a more a c t iv e  i n t e r e s t  
in  sc ien ce  and mathematics and thus en la rg e  th e  number 
o f s c i e n t i f i c a l l y  and te c h n ic a lly  t ra in e d  peop le .

2 . To a ffo rd  o p p o rtu n itie s  f o r  teach ers  and s tu d en ts  to  
exchange id e a s .

3. To arouse the  i n t e r e s t  of the  p u b lic  in  th e  a b i l i t i e s  
o f s tu d en ts  and te a c h e rs .

A. To provide sc ien ce  education  fo r  the  community.^

The Oklahoma C ity  Science F a ir  was one o f th e  e a r l i e s t  o f  the 

sc ien ce  f a i r s  in  the  U nited S ta te s . I t  had i t s  beginning in  1950 under 

th e  very  ab le  d ire c t io n  o f  the l a t e  Mr. Howard E. Brown. The Oklahoma 

C ity  Science F a ir  has been jo in t ly  sponsored by th e  Oklahoma C ity  

P ub lic  Schools, the  Oklahoma C ity  Chamber o f Commerce, and th e  Oklahoma 

P u b lish in g  Company.

Any boy o r g i r l  who a tte n d s  a p u b lic , p r iv a te ,  o r p a ro c h ia l school

^A Manual f o r  Science F a ir s .  Educational S ec tio n , American Museum 
o f  Atomic Energy, P . 0 . Box 117, Oak Ridge, Tennessee, p . 3 .
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and who re s id e s  in  th e  Oklahoma C ity  School D i s t r i c t  may e n te r  the 

sc ien ce  f a i r .  These s tu d en ts  must be in  grades 7 -12 . These grade 

le v e ls  a re  sub-d iv ided  in to  Ju n io r  High E x h ib its  (g rades 7 -9) and 

Senior High E x h ib its  (grades 1 0 -1 2 ). The b as ic  c a te g o rie s  o f  e x h ib its  

a re  b io lo g ic a l ,  p h y s ic a l, and e a r th  sc ie n ce s . These a re  f u r th e r  sub

d iv ided  in to  in d iv id u a l and group p ro je c ts .  Each p ro je c t  then com

p e te s  on ly  a g a in s t  those  p ro je c ts  w ith in  a given ca teg o ry . Thus a 

sen io r  high school ( in d iv id u a l)  b io lo g ic a l p ro je c t  competes only  w ith  

o th e r se n io r  high ( in d iv id u a l)  b io lo g ic a l p r o je c ts .

There a re  f iv e  c r i t e r i a  used by the sc ien ce  f a i r  ju d g es.

1 . S c ie n t i f ic  though t: Completeness o f o b se rv a tio n , 
c o n tro lle d  experim en tation , e tc .

2. C reative  a b i l i t y :  O r ig in a l i ty  in  p lan  and ex ecu tio n ; 
dem onstration  o f new o r improved ways o f  ex p ress in g  
s c ie n t i f i c  id e a s .

3 . Thoroughness: E x h ib it t e l l s  a com plete, concise 
s to ry  about p ro je c t ,  emphasizing im portan t item s.

4 . C la r i ty  and dram atic v a lu e : E x h ib it ca tch es  and 
focuses v i s i t o r 's  a t te n t io n ;  la b e ls  l a r g e ,  n e a t ,  
and easy to  read .

5. Technical s k i l l s  : E x h ib it sound and du rab ly
c o n s tru c te d ; good craftsm ansh ip  shown.

The sc ien ce  f a i r  judges a re  se le c te d  because o f t h e i r  a b i l i t y  as 

s c ie n t i f i c  and te c h n ic a l e x p e r ts . Their d e c is io n s  a re  based on the  

m e rit o f th e  e x h ib its  being judged.^

^Program and c a ta lo g  o f e x h ib i ts ,  conducted by th e  Oklahoma C ity
P ub lic  School Teachers, 1957.
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S elec ted  Oklahoma C ity  Physics C lasses

The Oklahoma C ity  P ub lic  Schools Physics C lasses were s e le c te d  

as  th e  c o n tro l group because t h i s  i s  norm ally the  most advanced sc ien ce  

course taken b e fo re  e n te r in g  c o lle g e . A Science Seminar i s  o ffe red  

d u rin g  the  se n io r  y ear in  th e  Oklahoma C ity  Schools b u t i t  has been 

o ffe re d  only  th e  l a s t  few y ears  and has had an extrem ely sm all e n r o l l 

ment in  comparison to  th e  physics c la s se s . A s tu d en t i s  u su a lly  n o t 

p e rm itted  to  e n r o l l  in  physics u n less  he has had a t  l e a s t  th re e  y ea rs  o f 

m athem atics, grades 9 , 10, and 11. I t  i s  a lso  g e n e ra lly  recommended 

t h a t  he have b io logy  and chem istry . The comparison o f the Oklahoma 

C ity  Physics C lasses and the s p e c ia l  sc ience programs might in d ic a te  

s ig n i f ic a n t  d if fe re n c e s  in  the  number o f p a r t ic ip a n ts  who go in to  

sc ie n ce  c a re e rs .

The problem was to  d e sc rib e  and compare th e  co lleg e  ca ree rs  of 

s tu d e n ts  who had p a r t ic ip a te d  in  the  S ir  Alexander Fleming Awards, the 

Oklahoma High School I n s t i t u t e s ,  the Oklahoma C ity  Science F a ir s ,  and 

s e le c te d  Oklahoma C ity  Physics G lasses during  the  years  1956-1962 and 

to  see  whether th e re  were s ig n i f ic a n t  d iffe re n c e s  among th e  choices 

o f  t h e i r  co lleg e  c a re e rs . This general problem can r e a d i ly  be broken 

in to  th e  fo llo w in g  n u ll hypotheses :

1 . There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  between 
th e  number o f males in  the S ir Alexander Fleming Awards 
Program who continued in  sc ience and th e  number o f males 
in  the  Oklahoma High School I n s t i tu te s  program who con
tinued  in  sc ien ce .

2. There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  between 
the  number o f males in  the  S ir Alexander Fleming Awards 
Program who continued in  science and th e  number of males 
in  the  Oklahoma C ity  Science F a irs  Program who continued 
in  sc ie n c e .
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3. There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d iffe re n c e  
between the  number o f males in  the S ir  Alexander 
Fleming Awards Program who continued in  science 
and th e  number o f males in  the Oklahoma C ity  Physics 
C lasses Program who continued in  sc ie n c e .

There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  
between the  number o f males in  the  Oklahoma High 
School I n s t i t u t e s  Program who continued in  sc ien ce  
and the number o f males in  the Oklahoma C ity  Science 
F a irs  Program who continued in  sc ie n ce .

5 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  
between the number o f males in  the Oklahoma High 
School I n s t i t u t e s  Program who continued in  sc ience  
and th e  number of males in  the  Oklahoma C ity  Physics 
C lasses Program who continued in  sc ie n c e .

6. There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d iffe re n c e  
between the number of males in  the Oklahoma C ity  
Science F a irs  Program who continued in  sc ience
and the  number of males in  the Oklahoma C ity  Physics 
C lasses Program who continued in  sc ie n c e .

7 . There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  
between the number o f fem ales in  the S ir  Alexander 
Fleming Awards Program who continued in  science 
and th e  number in  fem ales of the  Oklahoma High 
School I n s t i t u t e s  Program who continued in  sc ie n ce .

8 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  
between the number of fem ales in  the S i r  Alexander 
Fleming Awards Program who continued in  sc ience 
and the number of fem ales in  the  Oklahoma C ity  
Science F a irs  Program who continued in  sc ien ce .

9 . There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  
between th e  number o f fem ales in  the  S i r  Alexander 
Fleming Awards Program who continued in  science 
and th e  number o f fem ales in  the Oklahoma C ity  
Physics C lasses Program who continued in  sc ien ce .

10. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  
between the  number o f fem ales in  the Oklahoma High 
School I n s t i tu te s  Program who continued in  sc ience 
and the  number o f fem ales in  the Oklahoma C ity  
Science F a irs  who continued in  sc ie n c e .

11. There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  
between the number o f fem ales in  the Oklahoma High



29

School I n s t i t u t e s  Program who continued in  sc ience  
and the number o f fem ales in  the  Oklahoma C ity  
Physics C lasses Program who continued in  sc ie n ce .

12. There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d iffe re n c e  
between the  number o f fem ales in  the  Oklahoma C ity  
Science F a irs  Programs who continued in  sc ien ce  and 
the number of fem ales in  the Oklahoma C ity  Physics 
C lasses Program who continued in  sc ie n c e .

1 3 . There a re  no s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe re n c e s  
among the  grade averages of the p a r t ic ip a n ts  in  the 
fo u r programs.

Answers were a lso  ob ta ined  fo r  the fo llow ing  q u es tio n s .

The numbers of answers to  th e se  questions were n o t su b jec ted  to  s t a t i s 

t i c a l  t e s t s  of s ig n if ic a n c e , b u t they were compared w ith  each o th e r  

in  terms of percen tag es.

1 . Do more s tu d en ts  who have p a r t ic ip a te d  in  one of the  
fo u r programs e n te r  the  sc ience f ie ld s  than e n te r  the 
eng ineering  f ie ld s ?

2. Do more s tu d en ts  who have p a r t ic ip a te d  in  one of the 
fo u r programs e n te r  the f ie ld s  o f sc ien ce  teach in g  than 
from o th e r  programs?

3 . Do the grade averages o f the fo u r  programs d i f f e r  w ith 
re sp e c t to  the sex  o f th e  p a r t ic ip a n ts ?

4- Do the program p a r t ic ip a n ts  e x h ib it  d iffe re n c e s  among the 
numbers in  each program who re ce iv e  t h e i r  b ach e lo rs , 
m asters o r d o c to rs  degree?

5 . Are th e re  d if fe re n c e s  among the  numbers o f p a r t ic ip a n ts  
who continued to  c o lle g e  from th e  fo u r programs?

6. Are th e re  d if fe re n c e s  among the  numbers of males who con
tinued  to  co lleg e  and the  numbers o f fem ales in  the  fo u r  
programs?

7 . Are th e re  d if fe re n c e s  among the numbers o f males who con
tin u ed  in  sc ien ce  and th e  numbers o f fem ales who continued 
in  science?

8 . What i s  the f i e ld  o f h ig h es t i n t e r e s t  among the s tu d en ts  
who s e le c te d  en g in eerin g  as a ca reer?
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9 . What i s  the f i e ld  o f h ig h es t i n t e r e s t  a.'r.cng the 
s tu d en ts  who se le c te d  sc ien ce  as a ca ree r?

10. What i s  the f i e ld  o f low est i n t e r e s t  among the 
s tu d e n ts  who se le c te d  eng ineering  as a  career?

11. What i s  the f i e ld  o f low est in t e r e s t  among the 
s tu d en ts  who se le c te d  sc ien ce  as a ca ree r?

12. Do more males than fem ales s e le c t  sc ien ce  ca re e rs?

1 3 . What a re  the high school honors and a c t i v i t i e s  
o f the p a r t ic ip a n ts ?

14» What a re  th e  co lleg e  honors and a c t i v i t i e s  o f the 
p a r t ic ip a n ts ?

The Q uestionnaire

The q u e s tio n n a ire  was developed p r im a rily  fo r  the purpose of 

determ in ing  the p re se n t s ta tu s  o f the s tu d en ts  who had p a r t ic ip a te d  

in  one of th e  sc ience  programs in  the secondary sch o o ls . These 

q u estio n s asked each p a r t ic ip a n t  to  r e p o r t  h is  a rea s  o f a c t i v i t i e s  

s in c e  g raduation  from h igh  schoo l. A ll o f  th ese  questions were ob

je c t iv e  in  n a tu re  and could be answered by a sim ple check b es id e  the 

q u es tio n .

The cover l e t t e r  s ta te d  th a t  no school o r in d iv id u a l would be 

id e n t i f ie d  in  the study and th a t  i t  was n o t n ecessary  fo r  any o f the 

p a r t ic ip a n ts  to  s ig n  the  q u e s tio n n a ire . However, a p lace  was provided 

f o r  the s ig n a tu re . Only th re e  o f the  p a r t ic ip a n ts  f a i le d  to  s ig n  the 

q u e s tio n n a ire .

A fte r  the  q u es tio n n a ire  had been designed and before i t  had been 

s e n t to  the  p a r t ic ip a n ts ,  i t  was adm in istered  to  a number o f co lleg e  

s tu d e n ts  and co lleg e  g raduates in  o rder to  determ ine whether o r no t 

the d ire c t io n s  and q u es tio n s  could be follow ed and understood . On the
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b as is  o f the in fo rm ation  gathered during  the try o u t p e rio d , p a r ts  of 

the q u e s tio n n a ire  were redesigned  and some o f the d ire c t io n s  and 

q u estio n s  r e w r i t te n .  The b as ic  co n ten t of the q u es tio n n a ire , however, 

was n o t changed.

The s p e c if ic  q u estio n s  and hypotheses p resen ted , pages 27, 28, 29, 

and 30, served as the  b a s is  f o r  in d iv id u a l item s in  the q u e s tio n n a ire .

The form at of the q u es tio n n a ire  and the wording o f the item s were 

developed and grew ou t o f a study  o f q u e s tio n n a ire s , c o n su lta tio n  

w ith c o lleag u es , the d o c to ra l committee, and members o f the  Oklahoma 

C ity  P u b lic  Schools Research Department. The f in a l  q u es tio n n a ire  

co n s is ted  of 28 o b je c tiv e  item s. I t  and the  covering l e t t e r  a re  p re 

sented  on pages 32, 33, 3A, 35 and 36.



L e tte r  o f  T ran sm itta l

April 1, 1964

I am Charles Douglas, a graduate student at the University 
of Oklahoma studying the Oklahoma City Science Fair, the Okla
homa State University High School Institute Program, the Sir 
Alexander Fleming Fellowship Competition, and students who were 
in one of the physics classes of the Oklahoma City Public Schools 
as my doctoral dissertation problem under the direction of Dr. 
James G, Harlow. Certain kinds of information which I hope to 
obtain, will be of vital interest to the work of these three 
groups and the agencies which sponsor them.

Please co-operate by completing the enclosed questionnaire 
and return it as soon as possible in the enclosed self-addressed 
envelope. No school or individual will be identified in the study,

I know that you are very busy but I believe that you will 
agree that information needs to be gathered which can form the 
basis for careful analysis and development of recommendations to 
the Oklahoma City Public Schools, the Oklahoma State University 
High School Institute Program, the Fleming Fellowship Competition 
and the sponsoring agencies.

The information which you will provide me by returning the 
enclosed questionnaire will provide the basis for an objective 
and comprehensive analysis of this problem. Many thanks for your 
prompt return of the questionnaire.

Sincerely,

Charles H. Douglas 
600 North Oakview Drive 
Oklahoma City, Oklahoma

32
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Q uestionnaire

We*re trying to learn about the future careers of participants 
of certain selected science programs.

1. Would you tell us about yourself by checking the appropriate squares?
I was———
A winner or received honorable mention in the Okla. City Science Fair..(l)[]
A winner, alternate, or finalist in the Fleming Fellowship Competition.(2)0
A participant in one of the OSU High School Institutes..................(3)0
A member of an Oklahoma City Physics Class.............................. (4)0
None of these listed....................................   (5)0

2. Have you attended college? (1) Yes □  (2) No Q
If YES, please answer all remaining questions.
If I^,please answer questions 24,25,26,27,20,29 
and return questionnaire.

Please check the appropriate college you are, 
or were enrolled in.

3. Arts and Sciences........... □
4. Business Administration..... □
5. Education................... □
6. Engineering.......... ....... □
7. Fine Arts................... □
a. Pharmacy.................... □
9. None of these listed........ □
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If you majored or minored in science or engineering, 
please check your undergraduate major and minor.

10-11 12-13
leering Major Minor
Aeronautical and Space., ...ID Ll (1) □
Agricultural........... (2) □
Architectural.......... . . .13) n (3) □
Chemical............... . . .14) □ (4) □
Civil.................. ...(5) □ (5) □
Electrical............. . . . 16) n (6) □
Engineering Physics.... . . .17) □ 17) □
General.............. . . . (8)  □ (8) □
Geological.............. ...191 □ (9) □
Industrial Management... ...(10)D (10) □
Mechanical.............. . . ( I D O H D D
Metallurgical........... ...(12)D (12)0
Petroleum............... (13)0
Othering Engineering.......(14)D (14)0

Science
Astronomy....
Bacteriology,.
Botany.......
Chemistry....
Dentistry....
Geology......
Mathematics...
Medicine.....
Physics......
Zoology......
Other Sciences

15)[]
16)D

17)D
i a ) [ ]
19)D
2 0 ) D

21)D
2 2 )[] 
23 ) □
24)[]
2 5 ) D

15)D
16)D
17)D
i a ) [ ]
19)0
2 0 ) 0  

2 1 ) 0  

2 2 ) 0

23)0
24)0
25)0
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14, What is your classification 
by semester hour earned?
0 to 29.... ...(!)□
3 0 to 59--- ...(2)0
60 to 8 9.... ...13) []
90 to 119... ...(4)0
120 and over ...(5)0

A
How
you

many semester hours have 
now completed in?...

1 5 . astronomy
1 6 . botany
17. chemistry
18. geology
1 9 . mathematics
20. physics
21. zoology

22. What is the highest degree
that you have?
None...... ...(1)0
Bachelors.. ...(2)D
Masters.... ...(3)0
Doctors.... ...(4)0 ô
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Please check the appropriate boxes for your college 
honors and activities.
23

Athletics......................... ...(1)0
Dean*s or President’s Honor Roll (2)0
Departmental Clubs................... (3)0
Professional Fraternity or Sorority..(4)O
Student Government................... (5)[J
Other.................. .............(6)q

Please check the appropriate boxes for 
your high school honors and activities.
24 Athletics.............. (1)0

Fine Arts Clubs........ (2)0
National Honor Society. .(3)0
Mathematics Club....... (4)0
Pep Club............... (5)0
Science Club........... (6)0
Student Council........ (7)0
School Class Officer....(S ) Q  
Other.................. (9) Q

Please check your 
appropriate high 
school grade average 

A— 4 . 0
25

Over 3 .5 ... .(1) 0
3 . 0  to 3 .5 ..(2 )O
2 . 5 to 2.9 ..(3)0
under 2.5. ..(4)0

26 Are your married? (1) Yes (0(2) No ( ]
27 If married Before entering college..(1) •_)

While in college ( 2 ) !]1
After completing college.(3)l~! 

20 What is your sex?..Male (DO) Female (2)[j 
29 Would you please sign here?
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Procedures and O rganization

G athering the Data The names o f the p a r t ic ip a n ts  in  the sc ien ce

programs were ob ta ined  from the  sponsoring  ag en c ies . A ll o f  the w inners 

from I 956- I 962 in  th re e  of the programs were used in  the s tu d y . These 

were th e  p a r t ic ip a n ts  in  the S ir  A lexander Fleming Awards, the  Oklahoma 

High School I n s t i t u t e s ,  and the Oklahoma C ity  Science F a i r s . The p a r

t ic ip a n ts  in  the Oklahoma C ity  Physics c la s se s  were se le c te d  a t  random 

from th e  Oklahoma C ity  Physics C lasses fo r  the y ea rs  1956-1962, and 

were screened to  exclude p a r t ic ip a n ts  in  any of th e  th re e  s p e c ia l 

sc ien ce  program s.

The names and addresses of th e  S ir  Alexander Fleming Awards 

P a r t ic ip a n ts  were ob ta ined  from the  Oklahoma M edical Research Foundation. 

In  a few in s ta n c e s  i t  was necessary  to  w rite  the high  school th a t  the 

p a r t ic ip a n t  had a tten d ed  to  o b ta in  the p a r t ic ip a n t 's  m ailing  address 

because only  the  p a r t ic ip a n t 's  name and high school address was a v a i l 

a b le  from the Foundation.

The Oklahoma High School I n s t i t u t e s  p a r t ic ip a n ts ' names and ad

d re sse s  were ob tained  from Mr. Glenn Rucker of th e  D ivision  of Engineer

in g  and I n d u s t r ia l  Extension of Oklahoma S ta te  U n iv e rs ity . Every name 

and address was a v a ila b le  from th is  source .

The names o f  the  Oklahoma C ity  Science F a ir  Winners were ob ta ined  

from Mr. Howard E. Brown and Mr. O tis  E. Lawrence o f the Oklahoma C ity  

P u b lic  Schools. The names of the high schools and s tu d en ts  were a v a i l 

a b le .  The addresses o f th e  s tu d en ts  were ob tained  from the r e g i s t r a r s  

o f  the re sp e c tiv e  high sch o o ls .

The names and addresses o f th e  members of th e  Oklahoma C ity
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Physics C lasses were ob tained  from the re sp e c tiv e  high school r e g i s t r a r s .

P a r t ic ip a n ts  in  each category  were asked to  com plete a copy o f 

the q u e s tio n n a ire . The q u es tio n n a ire  was m ailed on March 27, 1964..

This re su lte d  in  a re tu rn  from the S ir  Alexander Fleming Awards group 

o f 72 p e r c e n t, th e  Oklahoma High School I n s t i t u t e s  o f 73 p e r c e n t, 

the  Oklahoma C ity  Science F a irs  o f 77 per c en t, and th e  Oklahoma C ity  

Physics C lasses o f 55 per c en t.

Treatm ent o f the Data

The summary The re tu rn ed  q u es tio n n a ire s  were d iv ided  in to

fo u r c la s s e s :  The Oklahoma C ity  Science F a ir s ,  the S ir  Alexander Fleming

Awards, the  Oklahoma High School I n s t i t u t e s ,  and the Oklahoma C ity  

Physics C lasses. These fo u r c la s se s  were f u r th e r  subdivided by sex 

and th e  responses to  each item  were ta b u la te d .

A nalysis o f  the d a ta  Answers to  the q u estio n s p resen ted

fo llow ing  the s ta tem en t of the problem were fo rm ulated  by examining 

the d a ta  concerned w ith each q u es tio n .

D e fin itio n  o f Terms

The fo llo w in g  d e f in it io n s  a re  necessary  fo r  c l a r i f i c a t io n  and 

in te rp r e ta t io n  o f the  stu d y .

1 . Senior High School in c lu d es  grades 10, 11, and 12.
I t  does n o t ,  under any c o n d itio n s , in c lu d e  grades 7 ,
8 , and 9 .

2. Regular c la s se s  (o r  courses) a re  those c la s s e s  o r courses 
fo r  which the  S ta te  Department o f Education approves 
c r e d i t  toward g rad u a tio n .

3. S pecial sc ien ce  programs inc lude  the  S ir  Alexander Fleming 
Awards, th e  Oklahoma High School I n s t i t u t e s ,  and the  Okla
homa C ity  Science F a ir s .
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4» Oklahoma High School I n s t i t u t e s  in c lu d es  only  those 
s tu d en ts  who a tten d ed  the courses o ffe red  a t  Oklahoma 
S ta te  U n iv e rs ity  d u ring  the years 1956-1962.

5* Oklahoma C ity  Physics C lasses in c lu d e  o n ly  those s tu d e n ts  
who took physics in  the Oklahoma C ity  P u b lic  Schools. I t  
does n o t inc lude  physics c la s se s  o ffe red  by the Oklahoma 
C ity  P ub lic  Schools over te le v is io n  to  schools o u ts id e  th e  
Oklahoma C ity School D is t r i c t .

6. Oklahoma C ity  Science F a irs  inc ludes on ly  those s tu d e n ts  
who won awards during  th e i r  10, 11 and 12 grades d u rin g  
the  y ears  1956-1962.

7 . Continue in  Science inc ludes only  those  s tu d e n ts  who 
checked item s 10-11 o f the  q u es tio n n a ire  (Page 34) which 
req u ested  th e  s tu d e n t to  check the a p p ro p ria te  box i f  he 
majored e i th e r  in  eng ineering  o r in  sc ie n c e .

8 . The S ir  Alexander Fleming Awards P a r t ic ip a n ts  in  gen era l 
w il l  be re fe r re d  to  as the Fleming P a r t ic ip a n ts .

9* The Oklahoma High School I n s t i tu t e s  P a r tic ip a n ts  in  genera l 
w i l l  be re fe r re d  to  as the  I n s t i t u t e  P a r t ic ip a n ts .

10. The Oklahoma C ity  Science F a irs  P a r t ic ip a n ts  in  gen era l 
w il l  be re fe r re d  to  as the  Science F a ir  P a r t ic ip a n ts .

11. The Oklahoma C ity  Physics C lasses P a r tic ip a n ts  in  g en era l 
w il l  be re fe r re d  to  as Physics Classes P a r t ic ip a n ts .



CHAPTER IV 

ANALYSIS OF THE DATA

The in fo rm ation  obtained  by ta b u la tin g  th e  re tu rn s  to  the 

q u es tio n n a ire  i s  rep o rted  and analyzed in  th is  c h a p te r . Summaries o f 

the  r e p l ie s  to  each item  of the  q u es tio n n a ire  were prepared in  ta b u la r  

form . Those ta b le s  which were r e la te d  to  th e  more im portan t asp ec ts  

o f  the  s tudy  a re  included  in  th is  ch ap te r . The rem aining ta b le s  

r e la te d  to  th e  q u e s tio n n a ire  a re  included in  the  Appendix.

The re p o r tin g  o f th e  f in d in g s  i s  in  terms o f th e ly p o th eses  and 

q u estio n s l i s t e d  in  Chapter I I I .^  The ta b le s  which apply  to  each o f 

th ese  hypotheses and questions a re  th e re fo re  r e fe r re d  to  in  re p o rtin g  

answers to  th e  hypotheses and q u e s tio n s . The ta b le s  in  th e  Appendix 

a re  n o t n e c e s s a r i ly  re fe r re d  to  in  seq u e n tia l o rd e r  because they  fo llo w  

the  o rd er o f th e  item s o f th e  q u e s tio n n a ire . The form at o f the q u es tio n 

n a ire  and the  placem ent o f the  item s in  i t  were based upon lo g ic a l  

o rd e r , s im p lic i ty  o f com pletion, and conservation  o f space. I t  was 

n ecessary , th e re fo re , o c c a s io n a lly  to  p re se n t an item  in  ano ther p lace  

in  the  q u es tio n n a ire  in  th e  i n t e r e s t  o f  observ ing  th e  l a s t  two c r i t e r i a .

^Supra, pp. 27, 28, and 29.

AO



a

G eneral In form ation  

Table 1 p re se n ts  the numbers who were inc luded  in  the s tu d y , 

both  male and fem ale. I t  a ls o  in c ludes those who d id  n o t con tinue to  

c o lle g e . The g re a te s t  number o f r e p l ie s  came from the Oklahoma High 

School I n s t i t u t e s  p a r t ic ip a n ts .  The q u e s tio n n a ire s  were rece iv ed  from 

more than 70 p e r cen t o f th e  p a r t ic ip a n ts  o f th e  S ir  Alexander Fleming 

Awards, the  Oklahoma High School I n s t i t u t e s ,  and th e  Oklahoma C ity  

Science F a ir s .  The number o f  q u e s tio n n a ire s  rece iv ed  from the  Oklahoma 

C ity  Physics C lasses p a r t ic ip a n ts  was s l ig h t ly  more than 50 p e r cen t.^

Table 1

TOTAL NUMBER OF QUESTIONNAIRES USED IN THE STUDY 
IN EACH OF THE FOUR PROGRAMS.*

Fleming I n s t i t u t e Science F a ir Physics

98 268 131 213

^Q uestionnaire  Item 1.

Table 2 re p o rts  th e  numbers who were inc lu d ed  in  th e  stu d y  by sex. 

I t  i s  to  be noted th a t  a s ig n i f ic a n t ly  g re a te r  number o f males p a r t i c i 

pated  in  th re e  o f the  program s. The S ir  Alexander Fleming Awards Pro

grams had alm ost equal numbers o f males and fem ales. The predominance 

o f males in  the  th re e  programs was the prim ary reason  th a t  most o f the  

ta b le s  and com putations were segregated  by sex fo r  each program.

^Supra, p . 38 .
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Table 2

TOTAL NUMBER OF QUESTIONNAIRES USED IN THE STUDY 
BY SEX IN EACH OF THE FOUR PROGRAMS.*

Program Male Female T otal

Fleming 54 44 98

I n s t i t u t e 223 45 268

Science F a ir 90 41 131

Physics 183 30 213

^Q uestionnaire  Item  28.

Table 3 re p o rts  the  percentage d i s t r ib u t io n  by sex o f the p a r t i 

c ip an ts  o f th e  S ir  Alexander Fleming Awards, the  Oklahoma High School 

I n s t i t u t e s ,  the Oklahoma C ity  Science F a ir s ,  and th e  Oklahoma C ity  Physics 

C lasses . As has been p rev io u sly  in d ic a te d , th e  S ir  Alexander Fleming 

Awards Programs had alm ost equal numbers of males and fem ales p a r t i c i 

p a tin g  w hile the o th e r th re e  programs were dom inantly  male.

Table 3

PER CENT OF PARTICIPANTS IN EACH OF THE JOUR PROGRAMS
BY SEX.a

Programs Male
%

Female
%

T otal 
_ %

Fleming 55 45 100

I n s t i t u t e 83 17 100

Science F a ir 31 100

Physics 86 14 100

^Q uestionnaire  Item  28.
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To What Extent Have the P a r t ic ip a n ts  in  th e  S ir  A lexander 
Fleming Awards, the Oklahoma High School I n s t i t u t e s ,  the  
Oklahoma C ity  Science F a ir s ,  and th e  Oklahoma C ity  Physics 
C lasses Programs Continued to  C ollege?

The d a ta  in  Table 4 show th a t  99 p er cen t o f th e  S ir  Alexander 

Fleming Awards Winners and the Oklahoma High School I n s t i t u t e s  r e 

spondents continued to  c o lle g e . The corresponding  values f o r  th e  

Oklahoma C ity  Physics C lasses were 96 p e r cen t and f o r  the Oklahoma 

C ity  Science F a irs  95 p e r c e n t. C le a rly , th e re  i s  very l i t t l e  d i f 

fe ren ce  in  th e  per cen t o f  respondents f o r  each program who continued 

to  c o lle g e . A ll of the p a r t ic ip a n ts  o f th e  fo u r programs continued 

to  co lleg e  a t  a very high le v e l .  In c id e n ta l ly ,  i t  has been estim ated  

th a t  between 50 and 60 p e r  cen t o f a l l  Oklahoma h igh  school s e n io rs

continue to  co lleg e .^  This f ra c t io n  i s  approxim ately  equal to  the 
2

n a tio n a l average.

Table 4

PER CENT OF RESPONDENTS IN THE FOUR PROGRAMS 
WHO CONTINUED TO COLLEGE.a

Program %

Fleming 99

I n s t i t u t e 99

Science F a ir 95

Physics 96

^Q uestionnaire Item  2.

^Statem ent by Dan Hobbs, S ta te  Regents f o r  Higher Education , Okla, 

^Supra p . 12.
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Table 5 re v e a ls  the number who e i th e r  d id  o r d id  n o t a tten d  

c o lle g e . In  two o f the programs every fem ale who responded continued 

to  c o lle g e . These a re  the S ir Alexander Fleming Awards and the Okla

homa High School I n s t i t u t e s  programs. The number o f males as compared 

to the  number o f fem ales who d id  n o t continue i s  approxim ately  the same 

r a t io  as the  t o t a l  number o f males as compared to the t o t a l  number o f 

fem ales in  a l l  fo u r programs.

Table 5

PARTICIPANTS IN THE FOUR PROGRAMS WHO EITHER DID 
OR DID NOT GO TO COLLEGE BY SEX.&

Program Went to  College Did n o t go to  College

Male Female Male Female

Fleming 5? UU 1 0

I n s t i t u t e 220 U5 3 0

Science F a ir 86 39 U 2

Physics 177 28 6 2

^Q uestionnaire Item  2.

I s  There a D ifference Between the Number of
Males and Females :in  Each Program Who

Continued in Science?

Table 6 in d ic a te s  a pronounced sex d iffe re n c e  in  th e  numbers who 

continued  in  sc ien ce . This d iffe re n c e  n e c e s s ita te d  g e n e ra lly  f o r  most 

ta b u la tio n s  and com putations the sep a ra tio n  o f each program by sex . As
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expected , the males continued in  sc ien ce  a much h ig h e r r a te  than  the 

fem ales. Seventy fo u r p e r  cen t o f the  males continued in  sc ien ce  as 

c o n tra s ted  w ith 55 p er cen t o f the fem ales fo r  a l l  o f  the fo u r p ro 

grams combined.

The males and fem ales o f the S ir  Alexander Fleming Awards Pro

grams continued in  sc ien ce  a t  alm ost the  same r a t e .  The males of the  

o th e r  th re e  programs continued in  sc ien ce  a t  a much h igher r a te  than 

the  fem ales of the  same program s.

Table 6

PARTICIPANTS WHO DID OR DID NOT CONTINUE IN SCIENCE BY SEX.&

Programs Continued in  Science Did Not Continue

Male Female Male Female

Fleming 45 34 6 9

I n s t i t u t e 177 22 43 23

Science F a ir 58 15 28 24

P hysics 116 14 61 14

^Q uestionnaire  Item s 10-13.

Table 7 shows no s ig n i f ic a n t  d if fe re n c e  in  the  number o f males who 

continued in  sc ien ce  between the Fleming and th e  I n s t i t u t e s  Programs. Both 

programs a re  doing what th ey  p u rp o rt to  do, d e l iv e r in g  s ig n i f ic a n t  numbers 

o f s tu d en ts  to  sc ien ce  r e la te d  c a re e rs . The f r a c t io n  th a t  they  a re  de

l iv e r in g  i s  approxim ately  equal to  the f r a c t io n  d e liv e re d  by o th e r  sc ien ce

programs sponsored on a  n a tio n a l l e v e l . 1

^Supra pp. 9 , 10, 11.
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Table 7

CONTINUATION OF MALES IN SCIENCE.^

Hypotheses* 
No. 1-6  
(Page 27)

Program 
D elivery  to  
Science Majors

D ifferences

1 . Fleming
v s.

I n s t i t u t e
No S ig n if ic a n t D ifference

2 . Fleming
v s .

Science F a ir

S ig n if ic a n t D ifference
in  Favor o f th e  S ir
Alexander Fleming Awards Programs

3. Fleming
v s .

Physics

S ig n if ic a n t D iffe ren ce
in  Favor o f th e  S ir
Alexander Fleming Awards Programs

4 . I n s t i t u t e
v s .

Science F a ir

S ig n if ic a n t D ifference  
in  Favor o f th e  Oklahoma 
High School I n s t i t u t e s  Programs

5. I n s t i t u t e
v s .

Physics

S ig n if ic a n t D ifference  
in  Favor o f th e  Oklahoma 
High School I n s t i t u t e s  Programs

6 . Science F a ir  
v s .

P hysics
No S ig n if ic a n t D ifference

^Q uestionnaire  Item s 10-11.

* D eta iled  ta b le s  in  Appendix, pp. 92-99.

There i s  a  s ig n i f ic a n t  d iffe re n c e  in  fav o r o f th e  Fleming and 

I n s t i t u t e s  Programs when compared w ith  the Science F a irs  and Physics 

C lasses Programs. This d if fe re n c e  i s  probably  due to  a number of f a c to rs .  

Two f a c to rs  r e a d i ly  id e n t i f ie d  a re  th e  n a tu re  o f th e  program o ffe re d  and
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th e  method o f s e le c t io n  o f the s tu d e n ts  to  p a r t ic ip a te .

One o f the c r i t e r i a  fo r  p a r t ic ip a t io n  in  the  S ir  Alexander Fleming 

Awards and th e  Oklahoma High School I n s t i tu t e s  Programs i s  high sch o la s 

t i c  a tta in m e n t. This i s  n o t one o f th e  c r i t e r i a  fo r  adm ission to  a sc ien ce  

f a i r  and i s  n o t r ig o ro u s ly  adhered to  fo r  adm ission to  a physics c la s s .  

Another one o f the c r i t e r i a  which i s  common to  a l l  fo u r programs i s  r e 

commendation by a sc ien ce  te a c h e r . This c r i te r io n  seems to  be r a th e r  

c lo se ly  follow ed by th e  S ir  A lexander Fleming Awards and the Oklahoma 

High School I n s t i t u t e s  Programs b u t i s  follow ed to  a l e s s e r  degree by the 

Oklahoma C ity  Science F a irs  and th e  Oklahoma C ity  Physics C lasses Pro

grams. The Oklahoma C ity  Science F a irs  Programs had l i t t l e  sc reen in g  

o r recommendations by sc ien ce  te ac h e rs  fo r  en tran ce  to  the  f a i r  du ring  

th e  period  under s tudy  from 1956- 1962 , bu t th is  f a i r  more re c e n tly  has 

began a sc reen in g  of the p ro je c ts  by the teach ers  p r im a rily  because of 

la c k  o f room f o r  the  p ro je c ts  p lu s  an a ttem pt to  develop a b e t t e r  q u a l i ty  

o f p ro je c t  d isp la y e d . The recommendations fo r  en tran ce  in to  a physics 

c la s s  vary  somewhat from school to  school w ith  each school screen in g  

the  s tu d en ts  to  some d eg ree .

A th i rd  c r i te r io n  fo r  the  S ir  Alexander Fleming Awards and the  

Oklahoma High School I n s t i t u t e s  programs i s  p ro f ic ie n c y  in  mathematics 

and E ng lish . The o th e r two programs have no E ng lish  s t ip u la t io n  and the 

Oklahoma C ity  Physics C lasses g e n e ra lly  expect th e  e n ro lle e s  to  have taken 

o r  to  be ta k in g  trigonom etry ; bu t even th is  v a r ie s  from school to  sch o o l.

A fo u r th  c r i te r io n  i s  a d e f in i t e  accomplishment or i n t e r e s t  in  

s c ie n c e . A ll fo u r  programs a t t r a c t  s tu d en ts  in te re s te d  in  sc ien ce  w hile 

u s u a lly  only  th e  S ir  A lexander Fleming and the  Oklahoma High School
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I n s t i t u t e s  Programs l im i t  p a r t ic ip a t io n  to those who have shown a 

d e f in i te  accomplishment in  sc ie n c e . In  the sc ien ce  f a i r s ,  most s tu d en ts  

a re  e n te r in g  f o r  the f i r s t  tim e, and they g e n e ra lly  have n o t shown o th e r  

types o f accomplishments in  sc ie n c e . Very few o f  the  physics p a r t i c i 

pan ts have en te red  a sc ien ce  f a i r  o r  have t r i e d  to  p a r t ic ip a te  in  one 

o f the o th e r sc ien ce  programs.

A f i f t h  c r i te r io n  i s  a s tu d e n t’s p rev ious high school work; 

h is  t r a n s c r ip t  has been reviewed by an adm issions committee in  both  the 

S ir  Alexander Fleming Awards and th e  Oklahoma High School I n s t i tu t e s  

Programs. G enerally  a l l  s tu d en ts  who want to  be a re  e n ro lle d  in  

physics and th e  same i s  tru e  fo r  the s tu d en ts  who want to  p a r t ic ip a te  

in  the  sc ien ce  f a i r .

A s ix th  c r i te r io n  i s  th a t  the s tu d en ts  in  the S ir  Alexander 

Fleming Awards and the  Oklahoma High School I n s t i t u t e s  Programs a re  

doing th e i r  work away from home w hile the  o th e r  two programs a re  con

ducted  in  th e  s tu d e n t’s school and h is  own home environm ent. S tudies 

o f th e  t r a i t s  o r  c h a r a c te r is t ic s  in  the  l i f e  h is to ry  background of 

s tu d e n ts  who achieve in  sc ien ce  in d ic a te  th a t  they  have psy ch o lo g ica l 

independence.^ These two programs which have the  s tu d e n ts  away from 

home may be a t t r a c t in g  s tu d en ts  who a re  more p sy ch o lo g ica lly  independent 

than  the s tu d en ts  who p a r t ic ip a te  in  the  programs in  t h e i r  own lo c a l  

environm ent.

A seventh  c r i te r io n  i s  th a t  the  s tu d en ts  o f the S ir  Alexander 

Fleming Awards and th e  Oklahoma High School I n s t i t u t e s  Programs a re

4
Supra p . 16.
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p laced  in  d i r e c t  co n tac t w ith  " a u th o r i t ie s "  in  th e  f i e ld  o f sc ie n c e , 

whereas, the s tu d en ts  in  th e  o th e r  two programs may have lim ite d  con

t a c t  w ith  a u th o r i t ie s  in  the  f i e ld .  Another t r a i t  o r  c h a r a c te r is t ic  

o f the l i f e  h i s to r ie s  o f s tu d e n ts  who achieve in  sc ien ce  i s  a s so c ia tio n  

w ith  people in  th e  academic and s c ie n t i f i c  w orld.

This s tudy  did n o t develop d a ta  which could f in a l ly  ex p la in  

the sm aller sc ien ce  major y ie ld  o f sc ien ce  f a i r s  and the physics c la s s e s .  

P o ss ib le  fa c to rs  a re  p resen ted  below as sp e c u la tio n s  which may be of 

use to  o th e r in v e s t ig a to r s .

1. Some high school sc ien ce  teach ers  base a p o rtio n  o f the 
s tu d e n t 's  grade on a  sc ien ce  f a i r  p ro je c t .

2. Some h igh  school sc ien ce  teach ers  re q u ire  every s tu d e n t in  
c la s s  to  have a sc ien ce  f a i r  p ro je c t .  This i s  most noted 
in  the  so c a lle d  "a c ce le ra te d "  c la s se s .

3 . A sc ien ce  f a i r  p ro je c t  may o r may n o t be the  s tu d e n t 's  
own work.

4 . The sc ien ce  f a i r  judge although extrem ely competent in  h is  
own f i e ld  may n o t be fa m ila r  w ith the  work o f s tu d e n ts .

5. The Oklahoma C ity  Science F a ir  has c a te g o rie s  in  which s e v e ra l 
s tu d e n ts  work to g e th e r  on a p ro je c t .  I t  i s  very p o ss ib le  
th a t  in  such p r o je c ts ,  one member o f th e  group might have
a g re a te r  i n t e r e s t  in  sc ience  and do most o f  the work.

6 . The Oklahoma C ity  Science F a ir  has an E arth  Science D iv ision  
and th e  o p p o rtu n itie s  in  th ese  a reas  f o r  c a ree rs  have s te a d 
i l y  d ec lin ed  s in ce  1950 .

7 . The g re a te r  number o f  sc ien ce  f a i r  p ro je c ts  come from grade 
10 when most high school s tu d en ts  a re  ta k in g  a  course in  
b io lo g y . This i s  a req u ired  su b je c t and n o t an e le c t iv e  course .

8 . The physics c la s se s  a re  open to  every s tu d e n t who wants to  take 
th is  co u rse . There a re  minimum requirem ents but in  some schools 
these  requirem ents a re  n o t r ig o ro u s ly  fo llow ed .

^Supra p . 16.
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Table 8

OONTINUAnON OF FEMALES IN SCIENCE.*

Hypotheses* 
No. 7-12 
(Page 28)

Program 
D elivery  to  
Science Majors

D ifferences

7. Fleming
v s .

I n s t i t u t e

S ig n if ic a n t D ifference
in  Favor of the S ir
Alexander Fleming Awards Programs

8 . Fleming
v s .

Science F a ir

S ig n if ic a n t D ifference
in  Favor o f the  S ir
Alexander Fleming Awards Programs

9 . Fleming
vs.

Physics C lasses

S ig n if ic a n t D ifference
in  Favor o f the S ir
Alexander Fleming Awards Programs

1 0 . I n s t i t u t e
v s .

Science F a ir
No S ig n if ic a n t D ifference

1 1 . I n s t i t u t e
v s .

Physics
No S ig n if ic a n t D ifference

1 2 . Science F a ir  
v s .

Physics
No S ig n if ic a n t D ifference

^Q uestionnaire  Item s 10-11.

*D eta iled  ta b le s  in  Appendix, pp. 100-107.

Table 8 shows s ig n if ic a n t  d if fe re n c e s  between the numbers o f 

fem ales who continued in  sc ience  from the Eleming Programs and those who 

p a r t ic ip a te d  in  th e  I n s t i t u t e s ,  Science F a ir s ,  and Physics C lasses Pro

grams. The b a s ic  f a c to rs  a re  probably  e s s e n t ia l ly  the  same as those
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l i s t e d  fo r  the m ales.^

However, th e  prim ary reason  why more o f the  fem ales o f the 

Fleming Programs continued in  sc ien ce  may p o ss ib ly  be found in  the 

d iffe re n c e  among th e  programs o ffe re d  to  a l l  o f th e  fem ales o f the 

four groups. The re sea rc h  program fo r  the S ir  Alexander Fleming 

Awards P a r tic ip a n ts  included work in  the fo llo w in g  s p e c ia l  f i e ld s :  

b iochem istry , b io p h y sics , b a c te r io lo g y , psychology, endocrinology, 

o rgan ic  chem istry , pharmacology, a n a ly t ic a l  chem istry , and oncology.

The Fleming p a r t ic ip a n ts  a re  a lso  thrown in to  d i r e c t  c o n ta c t w ith 

many young la d ie s  who a re  employed a t  the Olclahoma M edical Research 

Foundation in  v ario u s f a c e ts  o f  s c ie n t i f i c  re se a rc h . The o th e r  th re e  

programs a re  somewhat b arren  in  th e  number o f fem ale co n tac ts  fo r  th e i r  

female p a r t ic ip a n ts .

Three o f the  programs had s ig n i f ic a n t ly  more males in  each o f
2

the programs than fem ales . I t  i s  q u ite  p o s s ib le  th a t  th ese  programs 

could be more m ale-o rien ted  because of the  la rg e  number o f male p a r t i 

c ip a n ts . Since th e  S ir  Alexander Fleming Awards Programs inc lude  

n ea rly  equal numbers of males and fem ales, they  may have a  b e t te r  

balanced program in  regard  to  th e  sc ience  d e s ire s  of young males and 

fem ales.

The d if fe re n c e s  noted among the v ario u s  programs m ight be a t 

t r ib u te d  to  d if fe re n c e s  w ith in  the  programs o r they  could be due to  

d iffe re n c e s  among th e  p a r t ic ip a n ts  se le c te d  f o r  th e  programs. The

1 Supra pp. 4.6, 4-7, and 4 8 .

Supra p. 42.
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respondents were asked through q u es tio n n a ire  item  25 about t h e i r  high 

school grade av e rag es. This in fo rm ation  was checked by ask ing  the 

respondents to  check th e i r  high school honors and a c t i v i t i e s .  One of 

th ese  a c t i v i t i e s  was the N atio n a l Honor S ocie ty . T he ir responses to 

both o f th ese  q u estio n s  were c o n s is te n t .

The s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e s  no ted  among th e  numbers 

who continued in  sc ien ce  from the  d i f f e r e n t  programs suggested th a t  

the  grade averages o f th e  respondents should be examined to  determ ine 

whether the d if fe re n c e s  could have been re la te d  to  th e  d if fe re n c e s  

among the a b i l i t i e s  of th e  p a r t ic ip a n ts  in  each o f the  fou r program s.

Are th e re  S ig n if ic a n t  D ifferences Among th e  Grade 
Averages of th e  Males and Females Who Continued in  
Science from the  S i r  A lexander Fleming Awards. the  
Oklahoma High School I n s t i t u t e s ,  the  Oklahoma C ity  
Science F a ir s ,  and th e  Oklahoma C ity  P hysics C lasses?*

Table 9

HIGH SCHOOL GRADE AVERAGES OF THE PARTICIPANTS OF 
THE FOUR PROGRAMS.^

Grade
Average

Fleming I n s t i t u t e Science F a ir Physics
M F M F M F M F

Over 3 .5 41 37 148 37 30 20 52 15

3 .0  -  3 .5 9 5 62 7 26 17 66 9

2 .5  -  2 .9 2 1 8 1 27 2 49 4

Under 2 .5 0 0 2 0 2 0 9 0

^Q uestionnaire  Item 25; numbers a re raw co u n ts .

* D eta iled  ta b le s  in  Appendix, pp. 107-121.
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Table 9 shows the S ir  Alexander Fleming Awards p a r t ic ip a n ts  

w ith  the h ig h e s t grade averages o f the  fo u r program s. The f ra c t io n  

o f th is  group w ith  averages over 3*5 was 86 p e r c e n t fo r  the  fem ales 

and 79 per cen t fo r  the m ales. The Oklahoma High School I n s t i t u t e  

p a r t ic ip a n ts  had the n ex t h ig h e s t grade averages w ith  82 p e r cen t fo r  

the fem ales and 6? p er c e n t fo r  the  males p re se n tin g  grade averages 

over 3 . 5 . The rem aining two programs had much low er grade av erag es.

The Oklahoma C ity  Science F a irs  had about 36 p e r cen t f o r  th e  males 

and 51 per cen t fo r  the fem ales w ith  grade averages above 3 «5. The 

Oklahoma C ity  Physics C lasses had about the same grade averages as 

th e  Oklahoma C ity  Science F a ir s .

This in d ic a te s  th a t  more p a r t ic ip a n ts  should have continued to

co lleg e  from the S ir  Alexander Fleming Awards and th e  Oklahoma High

School I n s t i t u t e s  than the Oklahoma C ity  Science F a irs  and th e  Oklahoma

C ity  Physics C lasses Programs. This was n o t borne ou t by th i s  study

because over 95 per cen t o f a l l  o f  the  respondents s ta r te d  to  co lleg e .^

In  general s tu d e n ts  w ith the h ig h er grade averages in  Oklahoma continue
2

to  co llege  in  g re a te r  numbers than s tu d e n ts  who have poorer g rades.

This i s  p o ss ib ly  an o th er one o f the  reasons why more o f the 

s tu d en ts  o f the  S ir  Alexander Fleming Awards and th e  Oklahoma High 

School I n s t i tu te s  continued in  sc ien ce  in  g re a te r  numbers when compared 

w ith  the Oklahoma C ity  Science F a irs  and the  Oklahoma C ity  Physics 

C lasses Programs. In  g e n e ra l, s tu d en ts  w ith h ig h er grade averages

^Supra p . 4-3*

^John J .  C o ffe lt and J]&n S. Hobbs, " In  and Out o f C o llege ,"  
Oklahoma S ta te  Regents f o r  Higher Education, O ctober, 196A, p . 19.
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1major more f re q u e n tly  in  sc ien ce  than in  o th e r  a re a s .

The grade average d if fe re n c e  does n o t account fo r  the d iffe re n c e  

between the numbers o f fem ales o f  the  S ir  Alexander Fleming Awards and 

the  Oklahoma High School I n s t i t u t e s  Programs who continued in  sc ie n c e . 

This d if fe re n c e  probably l i e s  w ith in  the programs them selves.

Table 10

THE GRADE AVERAGES OF THE MALES IN THE 
FOUR PROGRAMS.^

Hypotheses*
No.
(Page 28)

Programs D ifference

13. Fleming
vs.

I n s t i t u t e
No S ig n if ic a n t D ifference

14. Fleming
v s.

Science F a ir

S ig n if ic a n t  D ifference in  
Favor o f  th e  S ir  Alexander 
Fleming Awards Programs

15. Fleming
v s .

Physics

S ig n if ic a n t  D ifference 
in  Favor of the  S ir Alexander 
Fleming Awards Programs.

16. I n s t i t u t e
v s .

Science F a ir

S ig n if ic a n t D ifference 
in  Favor o f the Oklahoma 
High School I n s t i tu te s  Programs

17. I n s t i t u t e
v s .

Physics

S ig n if ic a n t D ifference 
in  Favor o f th e  Oklahoma High 
School I n s t i tu te s  Programs.

18. Science F a ir  
v s .

Physics
No S ig n if ic a n t D ifference

^Q uestionnaire  Item  25.

*D eta iled  ta b le s  in  Appendix, pp. 107-118.

I l b i d . .  p . 71.
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Table 10 shows no s ig n i f ic a n t  d if fe re n c e s  between th e  grade 

average o f th e  ma le s  in  th e  S ir  Alexander Fleming Awards and the  

Oklahoma High School I n s t i t u t e s  Programs. This f in d in g  i s  c o n s is te n t 

w ith  the  f in d in g s  o f no s ig n i f ic a n t  d if fe re n c e s  between th e  males in  

the  S ir  Alexander Fleming Awards and the Oklahoma High School I n s t i 

tu te s  Programs in  co n tin u a tio n  in  sc ie n c e . The s e le c t iv i t y  o f the 

cand ida tes  f o r  s c h o la s tic  a tta in m en t in  both  programs i s  e q u a lly  h ig h .

There a re  s ig n i f ic a n t  d if fe re n c e s  between the  grade averages 

o f  the S ir  Alexander Fleming Awards and the  Oklahoma High School 

I n s t i tu t e s  P a r t ic ip a n ts  m ales when compared w ith th e  males o f th e  

Oklahoma C ity  Science F a ir s  and the Oklahoma C ity  Physics C lasses Pro

grams in  fav o r  o f the f i r s t  two programs m entioned. This f in d in g  was 

somewhat expected in  l i g h t  o f  the f a c t  th a t  more o f the Fleming and 

I n s t i t u t e s  P a r t ic ip a n ts  continued  in  sc ien ce  than d id  the Science 

F a irs  and the Physics C lasses P a r t ic ip a n ts ,  because in  g en era l the 

more ab le  s tu d e n ts  con tinues in  sc ien ce  a t  a  h ig h er frequency  than 

th e  l e s s  a b le  s tu d e n ts .

The S ir  Alexander Fleming Awards and the  Oklahoma High School 

I n s t i t u t e s  Programs a re  c le a r ly  a t t r a c t in g  more s c h o la s t ic a l ly  cap

a b le  s tu d en ts  than a re  th e  o th e r  two program s.

There i s  no s ig n i f ic a n t  d if fe re n c e  between the  grade averages 

o f  the males o f the Oklahoma C ity  Science F a irs  and th e  males o f the 

Oklahoma C ity  Physics C la sses . This i s  c o n s is te n t  w ith th e  fin d in g s  

o f no s ig n i f ic a n t  d if fe re n c e  between th e  c o n tin u a tio n  in  sc ie n ce  of 

th e  males o f th e  Oklahoma C ity  Science F a irs  and th e  Oklahoma C ity  

Physics C la sse s . This s tro n g ly  in d ic a te s  th a t  th e  Oklahoma C ity
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Science F a ir  has no more va lue  in  encouraging s tu d en ts  to  begin c a re e rs  

in  sc ien ce  than do physics c la s se s  in  th e  Oklahoma C ity  P ublic  Schools. 

The v a lu e  o f the Oklahoma C ity  Science F a ir  must be found in  o th e r  

purposes o f sc ien ce  f a i r s .^

Table 11

THE GRADE AVERAGES OF THE FEMALES 
IN THE FOUR PROGRAMS.^

Hypotheses*
No,
(Page 28)

Programs D ifferen ces

19. Fleming
v s.

I n s t i t u t e
No S ig n if ic a n t  D ifference

20. Fleming
v s .

Science F a ir

S ig n if ic a n t  D ifference in  Favor 
o f th e  S ir Alexander Fleming 
Awards Programs

21. Fleming
v s .

Physics

S ig n if ic a n t  D ifference  in  
Favor of th e  S ir  Alexander 
Flem ing Awards Programs

22. I n s t i t u t e
v s .

Science F a ir

S ig n if ic a n t D ifference  in  Favor 
o f th e  Oklahoma High School 
I n s t i t u t e s  Programs

23 . I n s t i t u t e
v s .

Physics

S ig n if ic a n t D iffe ren ce  in  
Favor o f  th e  Oklahoma High 
School I n s t i t u t e s  Programs

24 . Science F a ir  
v s .

Physics
No S ig n if ic a n t  D ifference

^Q uestionnaire  Item  25-

* De ta i l e d  ta b le s  in  Appendix, pp. 115- 121 .

^Supra p . 25 .
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Table 11 shows th a t  th e re  i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  

d if fe re n c e  between th e  grade averages o f the  fem ales in  the S ir 

Alexander Fleming Awards Programs and the  Oklahoma High School In 

s t i t u t e s  Programs. This i s  n o t c o n s is te n t  w ith  the p rev ious f in d in g s  

between the  two programs with re sp e c t  to  c o n tin u a tio n  in  sc ie n ce . 

A pparently  the  d if fe re n c e  l i e s  in  th e  programs because both programs 

appeal to  th e  s tu d e n t who has dem onstrated accomplishments in  sc ience  

as w ell as an expressed in te r e s t  in  s c ie n ce . I t  i s  very p o ss ib le  th a t  

the  a c t i v i t i e s  o f th e  M edical Research Foundation a re  more geared to  

the  needs o f the fem ales w ith t h e i r  emphasis being  placed  on resea rch  

and having more women involved in  th i s  s o r t  o f  work a t  th e  Foundation.

There was found to  be a s ig n i f ic a n t  d if fe re n c e  between the 

grade averages o f the  fem ales in  th e  S ir  Alexander Fleming Awards and 

the grade averages o f the fem ales in  the  Oklahoma C ity  Science F a irs  

and th e  Oklahoma C ity  Physics C lasses Programs. This i s  c o n s is te n t 

w ith  the fin d in g s  o f a s ig n i f ic a n t  d if fe re n c e  between the  numbers 

con tin u in g  in  sc ien ce  from these  program s, because in  g en era l the more 

capable th e  s tu d e n t th e  more f re q u e n tly  he w il l  m ajor in  sc ie n c e . Also 

i t  w i l l  be remembered th a t  the S ir  Alexander Fleming Awards Programs 

expose t h e i r  fem ale p a r t ic ip a n ts  to  more women a t  work in  sc ience  than 

do the  o th e r  programs.

A s ig n if ic a n t  d if fe re n c e  was found between th e  grade averages 

o f th e  fem ales in  the Oklahoma High School I n s t i t u t e s  and the  grade 

averages o f the  fem ales in  the  Oklahoma C ity  Science F a irs  and the 

Oklahoma C ity  Physics C la sses . I t  would have been expected th a t  a 

la r g e r  f r a c t io n  o f th e  fem ales o f the  Oklahoma High School I n s t i tu t e s
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Programs would have continued in  sc ien ce  because o f th e i r  b e t te r  grade 

av erag es, and in  g en era l the  more capable s tu d en ts  con tinue in  sc ien ce  

c a re e rs  in  g re a te r  numbers than do the l e s s  capable s tu d e n ts .^  This 

im p lies  th a t  the Oklahoma High School I n s t i tu te s  Programs w ith more 

capable female p a r t ic ip a n ts  i s  n o t doing any b e t te r  in  encouraging 

fem ales to  con tinue in  sc ien ce  than a re  the  Oklahoma C ity  Science F a irs  

and the  Oklahoma C ity  Physics C lasses Programs.

No s ig n i f ic a n t  d if fe re n c e  was found between th e  grade averages 

o f th e  fem ales o f  the Oklahoma C ity  Science F a irs  and the grade averages 

o f th e  fem ales o f the  Oklahoma C ity  Physics C lasses Program. This f in d 

in g  i s  c o n s is te n t  w ith  the  f in d in g s  o f no d if fe re n c e  in  the numbers 

co n tin u in g  in  sc ie n c e . Both programs a t t r a c t  g i r l s  o f  about equal 

a b i l i t y  and n e i th e r  program i s  su p e rio r  to  the o th e r  as f a r  as the 

number who con tinue in  sc ie n ce .

How Does th e  Choice o f the  College Major Vary 
With the  Program of the Respondents?

Table 12 in d ic a te s  some d i s s im i la r i t i e s  between the  S ir Alex

ander Fleming Awards and th e  Oklahoma High School I n s t i t u t e s  Programs. 

A ll p rev ious in fo rm ation  in d ic a te d  th a t  th e  two programs had much in  

common. Table 12 shows the  c o lle g e  th a t  the  s tu d e n t was e n ro lle d  in  

a t  th e  time of h is  a ttendance  in  c o lle g e .

One of the  b ig  d if fe re n c e s  between the Fleming and the I n s t i t u t e s  

P a r tic ip a n ts  was in  t h e i r  s e le c t io n  o f c o lle g e s . The Fleming male 

p a r t ic ip a n ts  s e le c te d  prédominat l y  co lleg es  o f A rts and Sciences. Very 

few o f the  male o r fem ale Fleming P a r tic ip a n ts  s e le c te d  the  Colleges

^ C o ffe lt and Hobbs, op. c i t . p . 71
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o f Engineering . S ix ty  seven p er c e n t o f the  males from the S ir 

Alexander Fleming Awards Program were e n ro lle d  in  co lleg es  o f Arts 

and Sciences a t  the tim e of th is  s tu d y . The Oklahoma High School 

I n s t i t u t e s  P a r tic ip a n ts  were more eq u a lly  d iv id ed  between the  Col

leg es  o f A rts and Science and th e  Colleges o f  E ngineering . F orty  

nine per cen t o f the I n s t i t u t e s '  male p a r t ic ip a n ts  were en ro lle d  

in  Colleges o f A rts and Sciences and 31 p er cen t in  the Colleges 

o f E ngineering.

The Oklahoma C ity  Science F a irs  P a r tic ip a n ts  more c lo se ly  

emulated th e  S ir  A lexander Fleming Awards p a r t ic ip a n ts  in  th e i r  

s e le c tio n  o f c o lle g e s . The Oklahoma C ity  P hysics C lasses P a r t i c i 

pan ts  more c lo se ly  follow ed th e  s e le c t io n s  o f c o lle g e s  of the 

Oklahoma High School I n s t i t u t e s .  S ix ty -fo u r p e r cen t o f the  males 

from the  Oklahoma C ity  Science F a irs  Programs were en ro lled  in  the 

Colleges o f A rts and Sciences and twelve per c e n t were en ro lle d  in  

th e  Colleges o f E ngineering . F orty -seven  p er c e n t o f  the males of 

the  Oklahoma C ity  P hysics C lasses Programs were en ro lle d  in  the  

Colleges o f A rts and S ciences and tw en ty -e ig h t p e r  cen t were en ro lled  

in  the C olleges o f E ngineering .

L i t t l e  d if fe re n c e  could be noted among th e  fo u r  programs fo r  

s e le c t io n  o f o th e r  c o lle g e s . Not a  s in g le  S ir  Alexander Flemings 

Awards p a r t ic ip a n t  e n ro lle d  in  th e  Colleges o f Business A dm in istra tion . 

Fewer than ten  p e r cen t o f  the  s tu d e n ts  in  a l l  fo u r  of the  programs 

m a tric u la te d  in  C olleges o f E ducation .
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Table 12 

COLLEGES OF ALL RESPONDENTS.*

Colleges P a r tic ip a n ts

Fleming I n s t i t u t e Science F a ir Physics

M F M F M F M F

A rts and Sciences 40 24 105 25 52 28 77 19

Business Adminis
t r a t io n 0 0 19 3 12 3 30 1

Education 3 5 11 13 2 7 5 8

Engineering 8 1 83 0 15 0 58 0

Fine Arts 0 2 1 1 3 4 4 1

Pharmacy 1 0 1 0 1 0 3 0

None o f these  
l i s t e d 4 3 13 6 7 2 5 1

^Q uestionnaire Item s 3-9»

Table 13 shows th a t  more of the S ir  Alexander Fleming Awards 

respondents continued in  sc ien ce  as co n tra s ted  w ith  eng ineering  than 

any o f the o th e r programs. This i s  probably  due to  a t  l e a s t  two fa c to rs .  

These fa c to rs  a re  ( l )  the n a tu re  o f the  S ir  Alexander Fleming Awards 

Program, and (2) the h igher percen tage of fem ales in  th i s  program.

More o f th e  I n s t i tu t e s  p a r t ic ip a n ts  continued in  sc ience  than  

in  en g ineering , b u t the  r a t i o  was about 3 to  2; w hereas, the r a t i o  fo r
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the Fleming p a r t ic ip a n ts  was about 9 to  1 in  fav o r of sc ie n c e . The 

Oklahoma C ity  Science F a irs  Program had 80 p e r cen t o f t h e i r  p a r

t ic ip a n ts  in  sc ien ce  and 20 p e r cen t in  en g in ee rin g . This s tro n g ly  

suggests th a t  the  sc ien ce  f a i r s  have g re a te r  appeal f o r  the  s tu d e n t 

who i s  in te re s te d  in  the  sc ien ces  as co n tra s ted  w ith eng in eerin g .

Table 13

PER CENT OF RESPONDENTS WHO CONTINUE TO COLLEGE AND 
MAJORED EITHER IN SCIENCE OR ENGINEERING.^

Program Science
%

Engineering
%

Fleming 89 11

I n s t i t u t e 60 40

Science F a ir 80 20

Physics 57 43

^Q uestionnaire  Item s 10-11.

As in  th e  o th e r th re e  program s, the  Physics C lasses p a r t i c i 

p an ts  continued in  sc ien ces  more than in  the f ie ld s  o f en g in eerin g . 

However, the  members o f th i s  group d id  continue in  eng ineering  more 

f re q u e n tly  than any o f the  o th e r  th re e  groups. This in d ic a te s  th a t  

e i th e r  s tu d e n ts  in te re s te d  in  eng ineering  take  high school physics 

o r  th a t  some o f the  f a c e ts  o f the  high school physics  courses en

courage more o f them to  go in to  en g in eerin g .
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What i s  the  Most Popular F ie ld  in  E ngineering?

The en g ineering  f ie ld  was alm ost e x c lu s iv e ly  f o r  the males ip  

each program (T able I 4.). The Oklahoma High School I n s t i t u t e s ,  th e  

Oklahoma C ity  Science F a ir s ,  and th e  Oklahoma C ity  Physics C lasses 

p a r t ic ip a n ts  s e le c te d  e l e c t r i c a l  en g ineering  in  the  g r e a te s t  numbers. 

Chemical en g in eerin g  was s e le c te d  n ex t by th e  most respondents bu t 

m ostly  by members o f the  S ir  Alexander Fleming Awards and the Oklahoma 

High School I n s t i t u t e s  Programs. The th ird  and fo u r th  s e le c tio n s  

by a l l  o f th e  fo u r  program p a r t ic ip a n ts  were m echanical eng ineering  

and space and a e ro n a u tic a l en g in eerin g . These were fo llow ed in  o rd er 

by a r c h i te c tu r a l ,  c i v i l ,  g en e ra l, en g ineering  p h y s ic s , in d u s t r ia l  

management, and a g r ic u l tu r a l  eng in eerin g .

Three of the  eng ineering  f ie ld s  were alm ost com pletely  ignored 

by the  p a r t ic ip a n ts  o f the  fo u r program s. These en g ineering  f ie ld s  

were m e ta l lu r ig ic a l , petro leum , and g eo lo g ica l en g in eerin g  f i e ld s .

This i s  in  keeping w ith th e  c u r re n t n a tio n a l trend  o f few er in d iv id u a ls  

e n te r in g  th ese  f i e ld s .
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Table 14

NUMBER IN EACH PROGRAM WHO MAJORED IN ENGINEERING*

Fleming I n s t i t u t e S. F a ir Physics

A eronau tica l and Space 1 6 2 9

A g ric u ltu ra l 0 3 0 0

A rc h ite c tu ra l 0 3 3 7

Chemical 4 19 0 4

C iv il 1 3 1 6

E le c tr ic a l 2 23 4 13

E ngineering Physics 1 0 2 4

General 0 3 0 0

G eological 0 1 *0 1

I n d u s t r ia l  Management 0 6 0 2

M echanical 0 9 1 9

M e ta llu rg ic a l 0 0 0 0

Petroleum 0 1 0 0

O ther E ngineering 0 7 2 1

Q uestionna ire  Item s 10-11, p a r ts  1-14 .

What i s  the most Popular F ie ld  in  Science?

The choice of th e  s e le c tio n s  o f th e  c a re e rs  in  sc ien ce  c lo se ly  

p a r a l le l s  r e c e n t  n a tio n a l s tu d ie s  o f the  s e le c t io n s  o f ca ree rs  by sc ien ce  

in te re s te d  s tu d e n ts .^  M athematics was c le a r ly  the  f i r s t  s e le c t io n  o f the

^Supra pp . 3 and 7 .
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Oklahoma High School I n s t i t u t e s ,  the Oklahoma C ity  Science F a irs ,  and 

the Oklahoma C ity  Physics C la sse s . This may be a r e f le c t io n  of the  

trend  o f m athem atics te a c h in g . I t  was about 1956 when "new" mathematics 

courses were in troduced  to  th e  s tu d en ts  o f Oklahoma and new courses have 

been added a lm ost y e a r ly .

Chemistry was the  second s e le c t io n  by most o f  the p a r t ic ip a n ts  

o f th re e  o f the  fo u r  program s. Chemistry was the f i r s t  s e le c tio n  of 

the Fleming p a r t ic ip a n ts .  This i s  a s tro n g  suggestion  th a t  the r e 

search  program o ffe re d  to  th e  S ir  Alexander Fleming Awards p a r t ic ip a n ts  

i s  a  chem istry  o r ie n te d  program.

Zoology was th e  th i r d  s e le c t io n  o f a l l  o f the  program s. More 

fem ales o f th e  S ir  A lexander Fleming Awards and the Oklahoma High 

School I n s t i t u t e s  s e le c te d  th i s  a rea  than d id  th e  males o f the same 

program s. The males from the  o th e r  two programs majored in  zoology 

in  g re a te r  numbers than d id  th e  fem ales o f th e  same two program s.

The fo u r th  choice was physics w ith s l ig h t ly  over th re e  tim es 

as many males ta k in g  physics as fem ales.

A s in g le  in d iv id u a l in  the Oklahoma High School I n s t i tu t e s  Pro

grams s e le c te d  astronomy as h is  m ajor. The f i e ld  o f geology a lso  

c lo se ly  fo llow ed th e  n a t io n a l  tren d  w ith  very  few s tu d e n ts  m ajoring 

in  th i s  a rea .^

1 Supra p. 3
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Table 15

NUMBER IN EACH PROGRAM WHO MAJORED IN SCIENCE^

Science Fleming I n s t i t u t e S. F a ir Physics
M F M F M F M F

Astronomy 0 0 1 0 0 0 0 C :

B ac te rio lo g y 0 0 2 0 3 0 2 1

Botany 0 0 1 0 1 0 0 0

Chemistry 17 19 26 2 5 d 7 2

D e n tis try 0 0 3 0 0 0 2 0

Geology 0 0 0 0 1 1 1 1

M athematics 6 6 29 8 11 4 18 5

M edicine 6 3 7 1 6 2 9 0

Physics 3 1 13 0 6 2 10 2

Zoology 2 6 6 11 7 4 7 2

O ther Science 4 3 6 8 4 2 3 1

^Q uestionnaire  Item s 10-11, p a r ts  15-25.

How Many Hours in  Each Science F ie ld  Have the  S ir  
A lexander Fleming Awards P a r t ic ip a n ts  Completed?

An a n a ly s is  of Table 16 re v e a ls  t h a t  the  S ir  A lexander Fleming 

Awards P a r t ic ip a n ts  n o t o n ly  took m athem atics and chem istry  in  th e  

g r e a te s t  numbers fo r  t h e i r  sc ien ce  courses bu t a lso  took them in  g re a te r  

d ep th . Astronomy was taken by 5 p er cen t o f the group, b u t none o f th is  

group majored in  astronom y. Botany was taken by 34 p e r cen t and again  

none o f th ese  s tu d en ts  majored in  th is  a re a . Chemistry was s e le c te d  in  

g re a te r  dep th  by more o f th e  Fleming p a r t ic ip a n ts ,  w ith  85 p e r cen t
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tak ing  a t  l e a s t  one course and 42  p e r cen t m ajoring in  chem istry .

The S ir  Alexander Fleming Awards program i s  e i th e r  doing  a very  good 

job  o f s e le c t in g  s tu d e n ts  who a re  in te re s te d  in  c a re e rs  in  chem istry , 

o r some o f the v a rio u s  f a c e ts  o f the S ir  Alexander Fleming Awards 

Program a re  d e f in i t e ly  chem istry  o r ie n te d . More of the Fleming p a r t i 

c ip an ts  took m athem atics than any o th e r  a rea  bu t only  about I 4 per 

cen t o f the  group majored in  th is  a re a . Physics was taken by 61 

per cen t o f  the group w ith  about 5 p er cen t making th is  t h e i r  m ajor. 

Zoology was taken by abou t 43 p er cen t o f  the  Fleming p a r t ic ip a n ts  

w ith  about 9 p er cen t m ajoring  in  th i s  a rea  and th ese  were m ostly  

fem ales.

Table 16

NUMBER OF SEMESTER HOURS COMPLETED BY THE SIR ALEXANDER 
FLEMING AWARDS PARTICIPANTS IN EACH SCIENCE FIELD.&

Science 0-9 10-19 20-29 30-39 40-49 50-59 Over 60

Astronomy 4 1 0 0 0 0 0

Botany 29 A 0 0 0 0 0

Chemistry 35 22 12 4 5 1 3

Geology 12 0 0 0 0 0 0

Mathematics 49 22 12 2 0 3 2

Physics 27 28 3 1 0 (; 0

Zoology 22 12 2 1 4 0 1

^Q uestionnaire  Item s 15-21.
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How Many Hours in  Each Science F ie ld  Have the  Okla
homa High School I n s t i t u t e s  P a r tic ip a n ts  Completed?

Table 17 in d ic a te s  th a t  the Oklahoma High School I n s t i tu t e s  

p a r t ic ip a n ts ,  l i k e  the S ir  Alexander Fleming Awards p a r t ic ip a n ts ,  

n o t on ly  took mathem atics and chem istry  in  the  g r e a te s t  numbers but 

a ls o  in  g re a te r  dep th . This was th e  on ly  group o f  the  fo u r th a t  p ro 

duced a m ajor in  astronom y, though few er than one p e r cen t took any 

courses in  astronom y. About th is  same p e r cen t majored in  botany but 

21 p e r  cen t took a t  l e a s t  an in tro d u c to ry  cou rse . Almost as la rg e  a 

percen tage o f th i s  group took chem istry  as d id  th e  S i r  Alexander 

Fleming P a r t ic ip a n ts .  The s im i la r i ty  ends in  the  number who majored 

in  chem istry  w ith  s l i g h t ly  over th re e  tim es as many o f the  Fleming 

p a r t ic ip a n ts  as I n s t i t u t e s  P a r t ic ip a n ts  m ajoring in  chem istry . There 

was a  s in g le  p a r t ic ip a n t  who majored in  geology and 21 p er cen t took 

an in tro d u c to ry  course . M athematics was taken by a h ig h er f r a c t io n  

o f th e  I n s t i t u t e s  p a r t ic ip a n ts  than by those  involved in  the o th e r  

programs bu t on ly  the Fleming Program had fewer m ajors in  th is  f i e ld .  

There were 6 p e r cen t physics m ajors and 67 per c e n t tak in g  a t  l e a s t  

one co u rse . Zoology had 8 p e r  cen t m ajors w ith 30  p e r  cen t tak in g  a t  

l e a s t  one cou rse .
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Table 17

NUMBER OF S£MEST£R HOURS COMPLETED BÏ THE OKLAHOMA HIGH SCHOOL 
INSTITUTES PARTICIPANTS IN EACH SCIENCE FIELD.a

Science 0-9 10-19 20-29 30-39 40-49 50-59 60f

Astronomy 12 0 0 0 0 1 0

Botany 52 4 1 0 0 0 0

Chemistry 130 56 9 9 2 2 3

Geology 49 0 0 0 0 0 1

Mathematics 89 86 42 13 10 9 3

P hysics 90 73 9 2 0 2 1

Zoology 63 13 3 1 0 0 0

^Q uestionnaire  Items 15-21.

How Many Hours in  Each Science F ie ld  Have th e  Oklahoma 
C ity  Science F a irs  P a r t ic ip a n ts  Completed?

An a n a ly s is  o f Table 18 shows th a t  the  Oklahoma C ity  Science 

F a irs  p a r t ic ip a n ts  took mathematics in  the g re a te s t  numbers and in  

g re a te r  depth  than any o f the o th e r  su b je c ts .

In tro d u c to ry  course were taken  by 5 p e r cen t o f th is  group in  

astronom y. One p e r  cen t o f th is  group majored in  botany w ith 16 per 

cen t ta k in g  a t  l e a s t  one course . Chemistry was se le c te d  by the nex t 

l a r g e s t  p e r  cen t w ith  about 7 p e r cen t m ajoring in  chem istry  and 60 

p e r  cen t tak in g  a t  l e a s t  an in tro d u c to ry  course . This was the sm a lle s t 

f r a c t io n  ta k in g  chem istry  although j u s t  as many majored as d id  from the  

Physics C lasses Programs. Mathematics was taken by 76 p e r  cen t o f the
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respondents w ith  21 p er cen t m ajoring in  m athem atics. Physics was 

taken by 50 p e r  cen t o f th e  group w ith  11 p e r c e n t m ajoring in  th is  

a re a . This i s  the same percen tage as was ob ta ined  fo r  the s tu d en ts  

who took physics  in  high sch o o l. Only the Fleming p a r t ic ip a n ts  took 

zoology in  g re a te r  numbers than the  Science F a ir  P a r tic ip a n ts  and y e t 

more Science F a ir  p a r t ic ip a n ts  majored in  zoology than d id  the 

Fleming p a r t ic ip a n ts .  Geology was taken by a percen tage of the 

Science F a ir  P a r t ic ip a n ts  h igher than th a t  o f th o se  p a r t ic ip a t in g  in  

th e  o th e r th re e  programs, a ls o ,  more majored in  geology. This i s  a 

s tro n g  in d ic a tio n  th a t  h igh  school s tu d e n ts  who a re  exposed to  e a r th  

sc ie n ce  a c t i v i t i e s  more f re q u e n tly  w i l l  s e le c t  t h i s  as th e i r  co lleg e  

m ajor. The Science F a irs  a re  probably  th e  only ones of th ese  fo u r  

programs th a t  expose s tu d e n ts  to  much in  the vray o f  e a r th  sc ien ce  a c t iv i t i e s .

Table 18

NUMBER OF SMESTER HOURS COMPLETED BY THE OKLAHOMA 
CITY SCIENCE FAIRS PARTICIPANTS IN EACH SCIENCE FIELD.&

Science 0-9 10-19 20-29 30-39 40-49 50-59 60-69

Astronomy 6 0 0 0 0 0 0

Botany 17 1 0 0 1 1 0

Chemistry 40 22 8 4 0 0 0

Geology 28 0 2 0 0 0 0

M athematics 50 21 10 9 3 2 0

Physics 30 19 6 2 2 3 0

Zoology 29 9 5 1 1 0 1

^Q uestionnaire  Item s 15-21.
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How Many Hours in  Each Science F ie ld  Have the Oklahoma 
C ity  Physics C lasses P a r tic ip a n ts  Completed?

Table 19 shows th a t  the Oklahoma C ity  Physics C lasses p a r t i c i 

pan ts l ik e  the  p a r t ic ip a n ts  o f the  th re e  o th e r  groups took mathematics 

in  the  g r e a te s t  numbers as w ell as in  g re a te r  d ep th . Astronomy was taken 

by fo u r p e r c e n t. One p e r cen t majored in  botany w ith  14̂  p e r cen t tak in g  

a t  l e a s t  one course in  botany. Chemistry as w ith  the o th e r  programs was 

taken by a v e r y  high percen tage o f the group. S ix ty  n ine p e r cen t took 

chem istry  w ith  seven p er cen t making i t  t h e i r  m ajor f i e l d .  Only the 

Science F a ir  p a r t ic ip a n ts  took geology in  g re a te r  numbers than d id  the 

Physics p a r t ic ip a n ts .  M athematics was taken in  g re a te s t  numbers by th is  

group as w ell as th e  h ig h e s t p e rc e n t m ajoring in  th is  s u b je c t.  Zoology 

was taken by 27 p e r cen t o f th i s  group w ith seyen p e r cen t m ajoring 

in  th is  s u b je c t.  Physics was taken by 50 p e r cen t of the group w ith 

11 p er cen t m ajoring in  p h y s ic s . A ll o f  the o th e r  th re e  programs had 

as many o r more s tu d en ts  tak in g  c o lle g e  physics courses as d id  the 

Oklahoma C ity  Physics C lasses Program, and th e  Oklahoma C ity  Science 

F a irs  Programs had as many m ajoring  in  p h y s ic s . A pparently  the  ta k in g  

o f physics in  high school does n o t g re a tly  in c re a se  th e  number of 

s tu d en ts  who m ajor in  th i s  s u b je c t  in  c o lle g e .
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Table 19

NUMBER OF SEMESTER HOURS COMPLETED BY THE OKLAHOMA CITY 
PHYSICS CLASSES PARTICIPANTS IN EACH SCIENCE PIELD.a

Science 0-9 10-19 20-29 30-39 A0-A9 50-59 60-69

Astronomy 9 0 0 0 0 0 0

Botany 26 1 1 0 0 0 0

Chemistry 83 a 12 5 0 0 0

Geology A2 0 2 1 0 0 0

Mathematics 76 53 28 7 6 1 1

Physics 29 56 8 A 1 2 2

Zoology 37 11 A A 0 0 0

^Q uestionnaire  Item s 15-21.

What a re  the Degrees Possessed by th e  P a r t ic ip a n ts ?

There was very  l i t t l e  observab le  d if fe re n c e  among the numbers 

o f th e  p a r t ic ip a n ts  o f each program who had d eg rees . Most o f the 

p a r t ic ip a n ts  fo r  the  years  o f 1956-1962 a re  s t i l l  in  c o lle g e .

The fo u r programs had the  g re a te s t  s im i la r i t i e s  in  bachelors 

degrees and began to  d i f f e r  s l i g h t ly  in  th e  m asters degrees w ith  

th e  Oklahoma High School I n s t i t u t e s ,  the  Oklahoma C ity  Science F a ir s ,  

and th e  Oklahoma C ity  Physics C lasses p a r t ic ip a n ts  having th e  g re a te s t  

numbers o f m asters d eg rees . L i t t l e  could be to ld  about th e  d o c to rs ' 

degrees because o f th e  la c k  of tim e s in ce  high school g raduation  b u t 

from th e  r e tu rn s  fo u r  males who had p a r t ic ip a te d  in  th e  S ir  Alexander 

Fleming Awards Programs had rece iv ed  d o c to rs ' d eg rees . These fo u r  de

g rees were in  m edicine. One male in  the Oklahoma C ity  Physics C lasses
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a lso  rece iv ed  a m edical d eg ree . Four o th e rs  in  d i f f e r e n t  programs in d ic a te d  

th a t  they  were now in  m edical school b u t had n o t rece iv ed  bachelo rs  de

grees p r io r  to  going to  m edical sch o o l.

Only one s tu d e n t vo lun teered  the in fo rm ation  th a t  he was going to  g e t 

a  PhD and he was a s tu d e n t who d id  n o t p lan  to  continue in  sc ie n c e .

Table 20

DEGREES POSSESSED BY PARTICIPANTS^

Program None Bachelors M asters Doctors

M F M F M F M F

Fleming 37 28 11 15 1 0 A 0

I n s t i t u t e 156 33 53 12 11 0 0 0

Science F a ir 57 22 22 16 7 1 0 0

Physics llA 21 52 7 10 0 1 0

^Q uestionnaire Item  22.

How Many Respondents Are in  Each Program by College 
Semester Hours Earned?

This was q u es tio n n a ire  item  lA and the  d a ta  a re  found in  Table 

21. These d a ta  suggest th a t  the  p a r t ic ip a n ts  in  each program a re  p ro 

g re ss in g  r e g u la r ly  through th e i r  co lleg e  programs w ith  no in d ic a t io n  fo r  

any program th a t  a s u b s ta n t ia l  number o f p a r t ic ip a n ts  have l e f t  sch o o l.

The l a r g e s t  number o f p a r t ic ip a n ts  checked the  "120 and over" semes

t e r  hours column. This was what was expected f o r  the p a r t ic ip a n ts  who 

have completed high school in  1956, 1957, and 1958. These groups have 

now had time to  complete a t  l e a s t  120 sem ester hours.
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Table 21

NUMBER IN EACH PROGRAM BY SEMESTER HOUR&

Program 0-29 30-59 60-89 90-119 120 and over

Fleming 10 17 14 11 34

I n s t i t u t e 23 49 57 ' 47 91

Science F a ir 12 25 19 16 51

Physics 18 35 46 26 80

^Q uestionnaire Item  14.

What Were the  High School Honors and A c t iv i t ie s  For 
The P a r t ic ip a n ts  in  Each o f th e  Four Programs?

Table 22 in d ic a te s  th a t  th e  N ational Honor S ocie ty  was the 

a c t iv i ty  most f re q u e n tly  re p o rte d  by s tu d en ts  in  each program. The 

S ir  Alexander Fleming Awards and th e  Oklahoma High School I n s t i tu te s  

p a r t ic ip a n ts  belonged to  the N atio n a l Honor S o c ie ty  a t  le v e l  o f 65 and 

68 p e r cen t r e s p e c t iv e ly .  The Oklahoma C ity  Science F a irs  p a r t ic ip a n ts  

belonged to  the N ational Honor S o cie ty  a t  an approxim ately  10 p e r cen t 

low er le v e l  than the Fleming and I n s t i t u t e s  p a r t ic ip a n ts .  The Oklahoma 

C ity  Physics C lasses p a r t ic ip a n ts  were ano ther 10 p e r cen t low er than 

the  Science F a ir  p a r t ic ip a n ts .  This again  supports  th e  id ea  th a t  

Fleming and I n s t i t u t e s  p a r t ic ip a n ts  a re  academ ically  su p e rio r  s tu d en ts  

when compared w ith  the  o th e r  two programs.

The n ex t most popu lar a c t i v i t y  was the  sc ie n ce  c lu b . More of th e  

Science F a ir  p a r t ic ip a n ts  p a r t ic ip a te d  in  t h i s  a c t i v i t y  than  any of 

the  o th e r  groups. The Fleming and I n s t i t u t e s  p a r t ic ip a n ts  belonged



74

to  the  sc ien ce  c lubs a t  about a  10 per cen t low er le v e l  than d id  the 

Science F a ir  P a r t ic ip a n ts .  The p a r t ic ip a n ts  o f the  Oklahoma C ity  Science 

F a irs  belonged to  sc ience  c lubs alm ost two to  one when compared w ith  the 

p h y sics  c la s se s  p a r t ic ip a n ts .  P a r t ic ip a t io n  in  sc ien ce  clubs d id  n o t 

seem to be a c r i t i c a l  a rea  as f a r  as th is  study was a b le  to  de term ine . 

F ac to rs  o th e r  than  p a r t ic ip a t io n  in  a sc ien ce  c lu b  seemed to  be more 

im p o rtan t, because the Science F a ir  p a r t ic ip a n ts  and the Physics C lasses 

p a r t ic ip a n ts  should have had alm ost equal o p p o r tu n itie s  to  belong to  

t h i s  o rg a n iz a tio n . No d if fe re n c e s  were observed between th ese  two in  

c o n tin u a tio n  in  sc ience  and so i t  must be concluded th a t  fa c to rs  

o th e r  than p a r t ic ip a t io n  in  a sc ien ce  c lub  a re  dom inant in  c a ree r 

s e le c t io n .

The s tu d e n t council was the  n ex t most f re q u e n tly  checked 

a c t iv i t y  o f the  p a r t ic ip a n ts  o f the fo u r  program s. L i t t l e  d iffe re n c e  

was noted among th e  p a r t ic ip a n ts  o f the fo u r  groups in  p a r t ic ip a t io n  

in  th i s  a re a . The only  observab le  d if fe re n c e  was th a t  the Science 

F a irs  p a r t ic ip a n ts  were 10 p e r  cen t below the  o th e r  groups in  t o t a l  

p a r t ic ip a t io n  in  s tu d e n t co u n cil a c t i v i t i e s .

A th le t ic s ,  which has g e n e ra lly  been considered  to  occupy too 

g re a t  a p o rtio n  o f the  a c t i v i t i e s  programs, was check by about one- 

h a l f  o f  the I n s t i t u t e s  and Physics C lasses p a r t ic ip a n ts  and by about 

o n e -fo u rth  o f th e  o th e r p a r t ic ip a n ts .

The n ex t most f re q u e n tly  checked a c t iv i ty  was p a r t ic ip a t io n  

as  a c la s s  o f f i c e r .  The I n s t i t u t e s  groups held th e  h ig h es t percen tages 

o f c la s s  o f f ic e s .  The Fleming p a r t ic ip a n ts  held about 10 per cen t 

few er c la ss  o f f ic e s ,  and the  Science F a irs  and th e  Physics C lasses
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p a r t ic ip a n ts  had even few er ho ld ing  c la s s  o f f ic e s .

The s ix th  most f re q u e n tly  checked a c t iv i t y  was p a r t ic ip a t io n  

in  a m athem atics c lu b . Few d iffe re n c e s  were no ted  among the numbers 

from each program who belonged to  a mathematics c lu b . I t  was a n t i 

c ip a ted  th a t  more s tu d en ts  from a l l  o f  the groups would have belonged 

to  the  m athem atics club  because mathematics was th e  f i r s t  s e le c t io n  

as a c a re e r  w ith  the I n s t i t u t e s ,  Science F a irs ,  and Physics C lasses 

p a r t ic ip a n ts  and a second choice w ith  the Fleming P a r t ic ip a n ts .  Mathe

m atics c lubs a re  g e n e ra lly  a v a ila b le  to  s tu d en ts  in  a l l  but the  sm a lle s t 

schools in  Oklahoma. The la rg e  numbers going in to  mathematics must then 

be a t t r ib u te d  to  improvements in  th e  mathematics curriculum  o r  the 

in c reased  need f o r  m athem aticians.

About o n e - th ird  o f  the p a r t ic ip a n ts  from th e  th ree  o f th e  pro

grams belonged to  pep c lu b s . The I n s t i tu t e s  p a r t ic ip a n ts  belonged to  

pep clubs a t  about the  16 p er cen t l e v e l .  This i s  a t t r ib u te d  to  the 

f a c t  th a t  more o f the i n s t i t u t e s  p a r t ic ip a n ts  were a c tiv e  in  a t h l e t i c s ,  

and th is  p robably  in te r f e r e d  w ith t h e i r  p a r t ic ip a t io n  in  a pep c lu b .

More o f  the  Oklahoma C ity  Science F a irs  p a r t ic ip a n ts  checked 

th e  f in e  a r t s  c lubs than any o f the  o th e r  groups. Almost as many of 

the  Fleming p a r t ic ip a n ts  belonged to  f in e  a r t s  c lu b s  as d id  th e  Science 

F a ir  p a r t ic ip a n ts .  The o th e r  two groups had 10 p e r  cen t few er belonging 

to  th e  f in e  a r t s  c lu b s.
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Table 22

HIGH SCHOOL HONORS AND ACTIVITIES FOR PARTICIPANTS 
WHO CONTINUED TO COLLEGE*

Fleming I n s t i t u t e Science F a ir Physics

M F M F M F M F

A th le tic s 20 8 123 7 31 4 86 3

Fine A rts Club 10 9 42 12 15 14 12 9

N ational Honor S ocie ty 34 31 146 35 37 33 76 19

Mathematics Club 18 18 66 9 26 17 46 12

Pep Club k 28 12 31 30 26 51 21

Science Club 31 22 111 21 56 23 70 10

Student Council 24 16 102 24 33 12 53 6

School C lass O ffic e r 20 12 99 14 20 10 42 6

O ther 29 32 105 35 39 22 63 15

Q uestionna ire  Item 24.•

What Were the  College Honors and A c t iv i t ie s  f o r  
Each o f th e  Programs?

Table 23 in d ic a te s  th a t  th e  dominant honor o r a c t iv i ty  in  

co lle g e  fo r  the  groups under stu d y  was the same as in  h igh schoo l, 

s c h o la s t ic  ex ce llen ce . I t  i s  in te r e s t in g  to  no te  th a t  a lthough  the 

percen tage of s tu d e n ts  who were e i th e r  on the  Dean's o r  P re s id e n t 's  

Honor R o ll remained th e  same as th e  per cen t who were on th e  high 

school N ational Honor S o cie ty  R o ll, th e re  was a change in  the  sex 

r a t i o  o f th e  p a r t ic ip a n ts  inv o lv ed . In th re e  o f th e  programs the
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males made the honor r o l l  in  co lle g e  in  g re a te r  numbers than they  d id  

in  high sch o o l. These th re e  programs a re  the S ir  Alexander Fleming 

Awards, the Oklahoma C ity  Science F a ir s ,  and the  Oklahoma C ity  Physics 

C lasses Programs. Only in  th e  Oklahoma High School I n s t i tu t e s  Programs 

was th e re  a s l i g h t  d e c lin e  in  the number o f males who made th e i r  

co lleg e  honor r o l l s  when compared w ith  th e i r  h igh school r e c o i l s .

This d ec lin e  was very  sm all, about th re e  p er c e n t, from th e i r  high 

school reco rd s .

The Oklahoma C ity  Science F a irs  p a r t ic ip a n ts  continued to  p a r

t i c ip a te  more in  departm en tal c lubs as they  had in  h igh sch o o l. L i t t l e  

d if fe re n c e  could be noted in  the p a r t ic ip a t io n  o f the Fleming p a r t i 

c ip an ts  and the  I n s t i t u t e s  p a r t ic ip a n ts ;  they  continued a t  about 

the same r a te  as they had in  high sch o o l. The P hysics C lasses p a r

t ic ip a n ts  made th e  most s t r ik in g  change. They had p a r t ic ip a te d  on a 

very  low le v e l  w hile in  high school b u t in  co lleg e  they  a re  p a r t i c i 

p a tin g  a t  the  le v e ls  o f th e  Fleming I n s t i t u t e s  p a r t ic ip a n ts .

More of th e  Oklahoma High School I n s t i t u t e s  p a r t ic ip a n ts  be

longed to  p ro fe s s io n a l f r a t e r n i t i e s  and s o r o r i t i e s  than  any o f the  

o th e r  programs. The o th e r  th re e  programs p a r t ic ip a te d  on about th e  

same le v e l ,  about 10 p er cen t low er than  fo r  the  I n s t i tu te s  p a r

t ic ip a n ts  .

A th le tic s  was checked by 50 p er cen t few er o f  the  p a r t ic ip a n ts  of 

th e  Oklahoma High School I n s t i t u t e s  and th e  Oklahoma C ity  Physics 

C lasses Programs when compared w ith  the numbers o f th ese  two programs 

d u rin g  th e i r  s e n io r  high school program s. The percen tages p a r t ic ip a t in g  

in  h igh  school and co lleg e  remained f a i r l y  co n s tan t f o r  the o th e r  two 

program s.
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A ll o f  the p a r t ic ip a n ts  o f the fo u r programs p a r t ic ip a te d  le s s  

in  co lleg e  s tu d e n t government than they had in  high sch o o l. This was 

perhaps due to  le s s  o p p o rtu n ity  and lack  o f tim e to  p a r t ic ip a te .

Table 23

COLLEGE HONORS AND ACTIVITIES OF ALL PARTICIPANTS.^

Honors and 
A c t iv i t ie s

Fleming I n s t i t u t e S. F a ir Physics

M F M F M F M F

A th le tic s 9 7 41 4 23 2 36 3

Dean's o r  P re s id e n t 's  
Honor R oll 39 30 139 33 40 28 91 13

Departm ental
Clubs 23 21 90 22 44 23 75 16

P ro fe ss io n a l 
F r a te rn i ty  or 
S o ro rity 18 15 78 12 32 12 51 9

Student
Government 16 9 38 8 14 3 21 3

O ther 24 24 102 23 35 22 63 11

^Q uestionnaire  Item  23.

What Are th e  Minor F ie ld s  o f A ll P a r t ic ip a n ts ?

Table 24 shows th a t  the minor f ie ld s  o f  th e  p a r t ic ip a n ts  c lo se ly  

p a ra l le le d  th e  choices o f the m ajor f i e ld s .  Mathematics was c le a r ly  

the  most f re q u e n tly  se le c te d  f i e ld  f o r  a l l  p a r t ic ip a n ts .  Chem istry was 

se le c te d  second as a minor f i e ld  follow ed by physics  and zoology. None 

o f  the p a r t ic ip a n ts  s e le c te d  geology as a  m inor. Astronomy was se le c te d  

by a s in g le  Oklahoma C ity  Physics C lasses p a r t ic ip a n t .
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E ig h ty -e ig h t p a r t ic ip a n ts  o f a l l  fo u r  programs s e le c te d  mathe

m atics as a minor f i e ld .  The Fleming Awards and the Oklahoma High 

School I n s t i t u t e s  p a r t ic ip a n ts  minored in  m athem atics more than in  

any o th e r  f i e l d .  The Oklahoma C ity  Physics G lasses d e liv e re d  equal 

numbers to  minor in  m athem atics and chem istry . The Oklahoma C ity  Science 

F a irs  p a r t ic ip a n ts  minored more in  chem istry  than in  m athem atics. The 

Fleming Awards p a r t ic ip a n ts  minored in  m athem atics and chem istry  in  

alm ost equal numbers. The Oklahoma High School I n s t i t u t e s  p a r t ic ip a n ts  

had alm ost tw ice as  many m inoring in  mathematics as in  chem istry .

The Fleming Awards, the Oklahoma C ity  Science F a ir s ,  and the 

Oklahoma C ity  Physics C lasses Programs produced alm ost tw ice as many 

m inoring in  m athem atics as in  p h y s ics .

Twice as many Fleming p a r t ic ip a n ts  minored in  m athem atics as in  

zoology. A ll o f  the  o th e r  programs had very  few of t h e i r  p a r t ic ip a n ts  

m inoring in  zoology.

Table 24

NUMBER IN EACH PROGRAM WHO MINORED IN SCIENCE^

Science Fleming I n s t i t u t e S. F a ir Physics

Astronomy 0 0 0 1
B acte rio logy 0 1 1 1

Botany 1 0 2 1

Chemistry 14 19 16 24

Geology 0 0 0 0

Mathematics 16 37 11 24
Physics 6 18 6 10

Zoology 7 5 4 2

O ther Sciences 2 12 2 2

^Q uestionnaire Items 1 2 -1 3 , parts 15 -25 .
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How Many Are M arried in  Bach Program?

Table 25 shows th e  number from each program who m arried . About 

20 per cen t o f  a l l  o f  th e  p a r t ic ip a n ts  m arried b efo re  g raduation  from 

c o lle g e . M arriage a p p a re n tly  was n o t a m ajor f a c to r  in  the  d ec is io n  o f 

these  s tu d e n ts  to  con tinue in  c o lle g e .

Table 26 shows a more complete a n a ly s is  o f  th e  m arriage p a tte rn  

o f the p a r t ic ip a n ts  o f th e  fou r program s. This shows th a t  very  few 

of th ese  p a r t ic ip a n ts  m arried  before  s ta r t in g  to  c o lle g e , though f e 

males o f th e  S ir  A lexander Fleming Awards Program had approxim ately 

25 p er cen t o f th e i r  group m arrying before s ta r t i n g  to  c o lle g e .

Table 25 

MARRIAGES IN THE FOUR PROGRAMS.

Fleming I n s t i t u t e Science F a ir  Physics T o ta l

M F M F M F M F

U  12 53 21 27 12 66 10 215

^Ques t io n n a ire Item  26.

Table 26

MARRIAGES IN THE FOUR PROGRAMS BEFORE, WHILE IN, OR 
AFTER COLLEGE.^

Fleming I n s t i t u t e Science F a ir  Physics

M F M F M F M F

Before College 0 10 1 1 3 1 2 0

While in  College 9 0 39 17 19 5 48 5

A fte r  C ollege 5 2 12 3 5 6 16 5

Q uestionnaire Item  27.
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The Non-College Flem ing. I n s t i t u t e .  Science F a ir  and Physics
Respondents

L i t t l e  could be le a rn ed  about the non -co llege  group because of 

the very  high  p er cen t o f  the respondents who continued to  c o lle g e . 

Each program e n ro lle d  s tu d e n ts  who d id  n o t continue to  co lle g e . The 

s tudy  in d ic a te s  th a t  m arriage was p o ss ib ly  a f a c to r  f o r  the g i r l s  th a t  

d id  n o t co n tin u e . lia rr ia g e  and m il i ta ry  se rv ic e  were p o ss ib le  f a c to rs  

f o r  the boys who d id  n o t go on to  c o lle g e .

Table 27

RESPONDENTS OF ALL PROGRAMS WHO DID NOT CONTINUE TO COLLEGÊ

Flem ing I n s t i t u t e  Science F a ir  Physics

M F M F M F  M F

1 0 3 0 4 2  6 2

^Q uestionnaire  Item s 2 and 28.

Table 27 shows th a t  one per cen t o f the  Fleming and I n s t i t u t e  

responden ts d id  n o t con tinue to  co lle g e . The Science F a ir  and Physics 

respondents y ie ld ed  f iv e  p e r cen t and fo u r  per cen t re sp e c tiv e ly  n o t 

co n tin u in g  to  c o lle g e .

Table 28

NUMBER IN EACH PROGRAM MARRIED BUT DID NOT CONTINUE TO COLLEGE*

Fleming I n s t i t u t e  Science F a ir  Physics

M F M F M F  M F

0 0 0  0 1 2  5 2

^Q uestionnaire Item 26.
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Table 28 shows th a t  every g i r l  who re p lie d  and d id  n o t continue 

to  co lleg e  was m arried . Only e ig h t  p er cen t of the g i r l s  who continued 

to  c o lleg e  m arried b e fo re  they  s ta r te d  to  co lleg e  and 25 p e r cen t 

m arried e i th e r  b efo re  c o lle g e  o r d u rin g  c o lle g e .

A h igher p e r c e n t o f the  m ales who d id  n o t con tinue to  co lle g e  

were m arried  than those who continued to  c o lle g e . The f ig u re s  a re  

36 p e r c e n t fo r  the  n o n -co lleg e  male and le s s  than one p e r cen t f o r  

the  c o lle g e  male who m arried  b efo re  c o lle g e . About 25 p e r cen t o f  the 

no n -co llege  males went d i r e c t ly  in to  s e rv ic e  from high sch o o l. Tables 

29 and 30 show the grade average and high school honors o f the  non

co lle g e  s tu d e n ts . L i t t l e  in fe re n c e  can be drawn from th ese  ta b le s  

because o f the few in d iv id u a ls  invo lved .

Table 29

HIGH SCHOOL GRADE AVERAGE OF NON-COLLEGE RESPONDENTS.^

Grade Average Fleming I n s t i t u t e Science F a ir Physics

Over 3*5 1 2 1 2

3 .0  to  3 .5 0 1 2 5

2 .5  to  2 .9 0 0 2 1

Under 2 .5 0 0 1 0

^Q uestionnaire  Item  25.
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Table 30

HIGH SCHOOL HONORS AND ACTIVITIES OF THE NON-COLLEGE
RESPONDENTS.^

Honors and A c t iv i t ie s Fleming I n s t i t u t e Science F a ir Physics

A th le tic s 0 2 1 3

Fine A rts Clubs 0 0 1 1

Honor S ociety 1 1 1 0

Mathematics Club 0 2 1 2

Pep Club 0 0 2 3

Science Club 1 2 1 0

S tudent Council 0 2 1 1

School Class O ff ic e r 0 0 0 3

O ther 0 1 2 1

Q uestionnaire  Item 2U>

I t  should be remembered th a t  th ese  d a ta  must be considered as 

te n a t iv e  only , s in c e  they  cannot r e a d i ly  be su b jec ted  to  s t a t i s t i c a l  

t e s t .

The fo reg o in g  a n a ly s is  o f  the  d a ta  involved c o n s id e ra tio n  o f  each 

o f th e  questions form ulated  a t  the  beginning o f th e  s tu d y . I t  rev ea led  

p ro v o ca tiv e  in fo rm ation  about each program under s tu d y , in c lu d in g  some 

d if fe re n c e s  as w ell as s im i la r i t ie s  among the  programs n o t o therw ise 

su sp ec ted .

More in fo rm ation  in  regard  to  each of the q u estio n s  could probably  

have been o b ta in ed , bu t i t  was f e l t  a more d e ta i le d  q u es tio n n a ire  would
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low er the r e tu rn s .  The in form ation  provided by th e  an a ly s is  o f the 

d a ta  seemed adequate f o r  the purposes of the s tu d y .



CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS

The purpose o f th is  s tudy  was to  compare the  co lleg e  c a ree rs  o f 

s tu d en ts  who have p a r t ic ip a te d  in  th e  S ir  Alexander Fleming Awards, 

the Oklahoma High School I n s t i t u t e s ,  the Oklahoma C ity  Science 

F a ir s ,  and S elected  Oklahoma C ity  Physics C lasses Programs to  see i f  

th e re  were any s ig n i f ic a n t  d if fe re n c e s  in  the  choices o f co lleg e  c a re e rs . 

General in fo rm ation  concerning t h e i r  a c t i v i t i e s  s in ce  leav in g  high 

school was o b ta in ed . A q u e s tio n n a ire  was developed to  o b ta in  th is  

in fo rm atio n . The in d iv id u a l item s of the q u es tio n n a ire  were developed 

to  o b ta in  responses to  s p e c if ic  q u estio n s d i r e c t ly  r e la te d  to  the 

a c q u is it io n  of in fo rm ation  concerning the problem.

Copies o f th e  q u es tio n n a ire  were s e n t to  the p a r t ic ip a n ts  in  

the  S ir  Alexander Fleming Awards, th e  Oklahoma High School I n s t i t u t e s ,  

the Oklahoma C ity  Science F a ir s ,  and S elected  Oklahoma C ity  Physics 

C lasses Programs fo r  th e  years  1956-1962. The re tu rn ed  q u es tio n n a ire s  

were t a l l i e d  and summarized in  term s of percen tages based on the 

number o f respondents to  the  q u e s tio n n a ire s . The summaries a re  in 

cluded in  Chapters IV, and the  Appendix. The d a ta  were analyzed in  

terms o f the s p e c if ic  h^qaotheses and questions which served as the 

b a s is  f o r  the  item s o f th e  q u es tio n n a ire  (C hapter IV ).

85
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This stu d y  has aggregated kinds o f d a ta , one o f these  i s  

r e l a t iv e ly  firm  s in ce  i t  has been te s te d  fo r  r e p l i c a b i l i t y  w ith the  

Chi Square techn ique . The o th e r  i s  raw d a ta .  This i s  s e t  ou t in  

Chapter IV. This s e c tio n  melds both  blocks o f d a ta  w ith conclusions

th a t  m ight guide th ese  programs and o th e rs  who a re  in te re s te d  in  sc ien ce

programs fo r  secondary school s tu d e n ts . This ch ap te r w il l  co n ta in  

item s s t a t i s t i c a l ,  i n f e r e n t i a l ,  and c o n je c tu ra l.

Conclusions

The fo llo w in g  conclusions were drawn a f t e r  a c a re fu l  a n a ly s is  

o f th e  d a ta :

1 . L i t t l e  d iffe re n c e  e x is ts  between the numbers of s tu d en ts  

in  each program v;ho responded to  the  q u es tio n n a ire  who continued to  

c o lle g e .

2. More m ales from a l l  o f  th e  programs continued in  sc ience  

when compared w ith  the  fem ales from a l l  o f the program s.

3. The S i r  Alexander Fleming Awards and th e  Oklahoma High

School I n s t i tu te s  Programs were by f a r  the  most su c ce ss fu l o f the fo u r  

programs in  the d e liv e ry  o f males to  sc ien ce  r e la te d  c a re e rs .

k .  The S i r  Alexander Fleming Awards Program was by f a r  the  

most su c c e ss fu l o f  a l l  o f  the  programs in  the  d e liv e ry  of fem ales to  

sc ie n c e  r e la te d  c a re e rs .

5 . The m ales and fem ales o f the  S ir  Alexander Fleming Awards 

and th e  Oklahoma High School I n s t i t u t e s  Programs had s ig n i f ic a n t ly  

h ig h er grade averages than th e  males and fem ales in  th e  o th e r two 

program s.
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6 . A h ig h er percen tage o f  th e  S ir  Alexander Fleming Awards 

and Oklahoma C ity  Science F a irs  p a r t ic ip a n ts  s e le c te d  ca re e rs  in  

sc ie n ce  as  c o n tra s te d  w ith  th e  frequency  o f s e le c t io n  o f eng ineering  

by the Oklahoma High School I n s t i t u t e s  and the  Oklahoma C ity  Physics 

C lasses p a r t ic ip a n ts .

? .  Each o f the groups has few er than 10 p e r  cen t who se le c te d  

education  as  a  c a re e r  and even few er who in d ic a te d  th a t  they  planned 

to  be sc ien ce  te a c h e rs .

8 . There was very  l i t t l e  d if fe re n c e  in  th e  numbers who had 

ob ta ined  degrees from each program.

9 . The programs in  en g in eerin g  which drew the g re a te s t  numbers 

were, f i r s t ,  e l e c t r i c a l  en g in ee rin g , and second, fo llow ing  c lo se ly , 

chem ical en g in eerin g .

10. The programs in  en g in eerin g  which drew the  l e a s t  numbers 

were g e o lo g ic a l, petro leum , and m e ta l lu r ig ic a l  en g in eerin g .

11. The most f re q u e n t choice o f a c a ree r  f i e ld  was m athem atics. 

M athematics was follow ed in  o rd e r by chem istry , zoology, and p h y sics .

12. Geology drew th e  sm a lle s t numbers o f p a r t ic ip a n ts .

1 3 . More respondents fo r  a l l  o f  the programs were e l ig ib le  

and p a r t ic ip a te d  in  th e  honor s o c ie ty  than any o th e r  high school 

honor o r a c t i v i t y .  This was follow ed by p a r t ic ip a t io n  in  sc ience  

c lu b s , a t h l e t i c s ,  and s tu d e n t government.

Recommendations

The fo reg o in g  conclusions su g g est the fo llo w in g  a c tio n s , which 

i f  i n i t i a t e d  m ight s ig n i f ic a n t ly  improve the number and q u a l i ty  of 

s tu d e n ts  who p lan  on making sc ien ce  a  c a re e r .
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1 . Each o f  th e  fo u r  programs should be con tinued .

The programs a re  a l l  d e l iv e r in g  p o te n tia l  s c ie n t i s t s  a t  markedly 

d i f f e r e n t  r a te s  and each program seems to  have some m e rit bu t the  con

t r ib u t io n s  of each program w il l  need to  be evaluated  more c a r e fu l ly .

Many s tu d e n ts  who could p o ss ib ly  be e x c e lle n t eng ineers o r s c ie n t i s t s  

a re  undecided abou t th e i r  m ajor f ie ld s  when they go to  c o lle g e . P a r t i 

c ip a tio n  in  one o f  the  programs in  th is  study m ight encourage them to  

e n te r  a  sc ien ce  f i e l d .  C arefu l s tudy  o f the S ir  Alexander Fleming 

Awards Program should be made by p a r t ie s  in te re s te d  in  encouraging f e 

males to  go in to  sc ien ce  because the  fem ales o f th i s  program continued 

in  sc ien ce  a t  a much h igher r a t e  than those involved in  the o th e r  p ro 

grams.

2. The S ir  Alexander Fleming Awards Program should d e f in i t e ly  
be continued and expanded.

The S i r  Alexander Fleming Awards Program should d e f in i te ly  be 

expanded because o f the  extrem ely high c o r re la t io n  o f con tinu ing  in  

sc ie n ce  o f both i t s  male and fem ale p a r t ic ip a n ts .  The S ir Alexander 

Fleming Awards Program was by f a r  the  most su c c e ss fu l in  the numbers 

o f  both  males and fem ales who continued in  sc ience  as compared to  the 

o th e r  programs under study and percentage wise compared fav o rab ly  to  

n a t io n a l  s tu d ie s  o f the  Science T a len t Search, SAAS W inners, and N a tio n a l 

Science F a ir  W inners. This expansion of the S ir A lexander Fleming 

Awards Program m ight be accomplished in  th re e  ways.

1 . Expansion o f the  re g u la r  summer program to  in c lu d e  more 
p a r t ic ip a n ts .

2. In c lu s io n  o f a program d uring  the re g u la r  school term f o r  
s tu d e n ts  in  the  g re a te r  Oklahoma C ity  a re a . These s tu d en ts
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could p a r t ic ip a te  re g u la r ly  on a h a lf-d a y  b a s is  e i th e r  
d u rin g  the morning o r in  the a fte rn o o n .

3. In c lu s io n  o f a Saturday program fo r  th e  c e n tra l  Oklahoma 
a re a . This could be e i th e r  a h a lf-d ay  program o r a  f u l l  
day program.

3. The Oklahoma High School I n s t i t u t e  should d e f in i te ly  
be continued and expanded.

Like th e  S ir  A lexander Fleming Awards Program, the Oklahoma 

High School I n s t i t u t e s  should d e f in i te ly  be expanded because o f the 

extrem ely high f r a c t io n  o f the males in  the  program who con tinue in  

sc ie n c e . This m ight be accom plished in  se v e ra l ways.

1 . Have double se ss io n s  as were held in  1959-1961.

2. In c rease  the  number in  each se ss io n .

3 . S ta r t  a  Saturday program.

O ther ways o f in c re a s in g  the number who con tinue in  sc ie n ce  o r 

en g in eerin g  from the Oklahoma High School I n s t i t u t e s  would be e i th e r  

to  e lim in a te  th e  fem ales from the  program or to  add a c t i v i t i e s  to  the 

Oklahoma High School I n s t i t u t e s  which might be o f g re a te r  va lue  to  

th e  fem ales as  f a r  as c a re e r  s e le c t io n  i s  concerned.

A- The Oklahoma C ity  Science F a ir  sponsors should c a r e fu l ly  
examine th e  purposes fo r  holding th is  f a i r .

The Oklahoma C ity  Science F a ir  should be continued bu t should 

emphasize va lues o th e r  than  encouraging s tu d en ts  to  e n te r  sc ien ce  

c a re e rs ,  because s tu d en ts  tak in g  a re g u la r  school program go in to  

sc ie n ce  j u s t  as much as do the  p a r t ic ip a n ts  o f th e  Oklahoma C ity  Science 

F a i r .  The g r e a te s t  va lues o f the  sc ience  f a i r s  a t  the  p re se n t time i s  

making th e  p u b lic  aware o f some o f the  sc ience a c t i v i t i e s  in  th e
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schools and g iv in g  la rg e  numbers of s tu d en ts  an o p p o rtu n ity  to  d isp la y  

th e i r  work. An in creased  number of sc ien ce  f a i r  s tu d en ts  m ight be 

encouraged to  go in to  sc ience  in  the  fo llow ing  ways.

1 . Many sc ien ce  teach ers  although  very  e x c e lle n t sc ien ce  
teach ers  a re  n o t "g ad g e tee rs" . Each sc ien ce  te a ch e r  
could be encouraged to  have h is  own in d iv id u a l p ro je c t  
and d iscu ss  and d isp la y  i t  f o r  h is  c la s s e s .

?.. Science teach e rs  can be encouraged n o t to  re q u ire  
sc ien ce  p ro je c ts  but to  encourage as many s tu d en ts  
as p o ss ib le  to  make them.

3 . Science teach ers  should encourage the s tu d en ts  
who a re  working on p ro je c ts  to  c o n su lt w ith  o th e rs  
in  th e i r  a rea  who a re  p ro f ic ie n t  in  th i s  f i e l d .

4.. Science teach e rs  should encourage th e i r  s tu d en ts  
a t  the very  f i r s t  o f  school to  s t a r t  on a p ro je c t .
Time should be sp en t c a re fu l ly  ex p la in in g  the 
d iffe re n c e  between a d isp la y  and a re se a rch  p r o je c t .

5 . Every s tu d en t should be allowed to  d isp la y  h is  p ro je c t .  
This e x h ib it  can very  w ell be in  con junction  w ith  the  
PTA open house. Only the b e s t  o f th e  in d iv id u a l school 
e x h ib its  should be en tered  in  the Oklahoma C ity  Science 
F a ir .

6. Science teach ers  should be encouraged to  have 
the s tu d en ts  w ith  p r iz e  winning e x h ib its  v i s i t  
t h e i r  c la s se s , d iscu ss  t h e i r  p ro je c ts  and a lso  t h e i r  
fu tu re  p la n s .

7 . A museum should be s ta r te d  to  d isp la y  the  b e s t  o f th e  
sc ien ce  f a i r  p ro je c ts  fo r  use by o th e r  s tu d e n ts .

5 . The people and o rg an iza tio n s  in  Oklahoma in te re s te d  in  sc ien ce  
should be encouraged to  provide th e  fo llow ing .

1 . Guidance pam phlets on eng ineering  and sc ien ce  c a ree rs  
should be on d is p la y  in  q u a n tity  a t  the  s ta t e  and o th e r  
sc ien ce  teach ers  m eetings.

2. % eakers should be made a v a ila b le  when the  counselors 
m eet. These speakers could then have the o p p o rtu n ity  
t c  d isc u ss  sc ien ce  careers  and to  make sc ien ce  c a re e r  
pamphlets a v a i la b le .
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3. ^ e a k e r s  w ith ex ten siv e  in form ation  should v i s i t  
schoo ls and d isc u ss  c a re e rs  in  sc ie n c e .

6. A d d itio n a l s tu d ie s  should be made of sc ie n c e -o rie n te d  s tu d en ts  
in  Oklahoma.

1 . The p a r t ic ip a n ts  in  th is  s tudy  should re c e iv e  ano ther 
q u es tio n n a ire  s im ila r  to  the  one used in  th is  study
to  le a rn  whether in  f iv e  years  they a re  s t i l l  in te re s te d  
in  pu rsu ing  a sc ien ce  c a re e r .

2. This same s tudy  could be re -ru n  in  about f iv e  years  
covering  the  tim e period  from 1962-1968 to  le a rn  
w hether the  r e s u l t s  would be the  same. The physics 
course fo r  the most p a r t  has a lread y  s h if te d  over 
to  th e  PSSC and some changes have occurred  and w il l  
occur in  th e  o th e r  programs under s tu d y .

3. The sc ience  teach ers  of Oklahoma a re  n o t coming from 
th e  fo u r  programs under s tudy  in  any la rg e  numbers.
In  view o f the p e r s i s t in g  shortage of competent sc ien ce  
te a c h e rs , i t  m ight be h e lp fu l to  study  the backgrounds 
o f th e  Oklahoma Science teach ers  s ince  about 1950.

4 . A ll p a r t ic ip a n ts  o f the  Oklahoma C ity  Science F a ir  
should rece iv e  a q u es tio n n a ire  s im ila r  to  the  one used 
in  th i s  study  to  see what the im pact o f  winning has
to  do w ith  the c a re e r  s e le c tio n  as compared to  a s tu d e n t 
who has en tered  a p ro je c t  bu t has n o t won an award.



APPENDIX

Are There any S t a t i s t i c a l l y  S ig n if ic a n t  D ifferen ces in  The 
Numbers o f  Males and Females Who Continued in  Science in  
th e  Fleming Awards, the  Oklahoma High School I n s t i t u t e s ,  

th e  Oklahoma C ity  Science F a ir s ,  and th e  Oklahoma C ity  
Physics C lasses?

Using th e  d a ta  contained  in  Table 6, the  ch i square t e s t  was 

ap p lied  to  each program as compared to  an o th e r program by sex , a l l  

d if fe re n c e s  s ig n i f ic a n t  a t  the .01 le v e l  o r  low er. The fo llo w in g  12 

n u l l  hypotheses were te s te d :

1 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe re n c e  in  the 
number o f males o f th e  Fleming Awards who continued in  sc ien ce  as 
compared to  the  males o f the  Oklahoma High School I n s t i t u t e s .

Table 1.1 A Comparison o f Fleming Awards and Oklahoma High School 
I n s t i t u t e s  P a r tic ip a n ts  w ith R espect to  C ontinuation 
in  Science.

C ontinuation Fleming I n s t i t u t e Both

Continued A? 177 22A

Did n o t Continue! 6 A3 A9

T o ta l 53 220 273

Table 1 .2  The Expected Numbers o f Fleming Awards and Oklahoma 
High School I n s t i tu te s  P a r t ic ip a n ts  had There Been 
no D ifference Between the  Two.

C ontinuation  Fleming I n s t i t u t e  Both

Continued A3 *5 180.5  22A

Did n o t Continue 9-5 39 .5  A9

T o ta l 53 220 273

92
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Table 1 .3  D iscrepancies Between O btained and Expected Frequencies
in  Tables 1.1 and 1 .2 .

C ontinuation  Fleming I n s t i t u t e

Continued 3 -3

Did n o t Continue -3 3

Table 1 .U The C ell-sq u are  Contingencies fo r  the Computation of
Chi Square R e la tiv e  to  the Study o f C ontinuation  in  
Science.

C ontinuation Fleming I n s t i t u t e Both

Continued .206 .005 .211

Did n o t Continue .95 .228 1.178

Both 1 .156 .233 1.389

Chi square in  th is  case i s  1.389 and i s  sm all enough so we 

accep t the  n u l l  hypothesis th a t  th e re  i s  no d iffe re n c e  in  the  number 

o f males o f th e  Fleming Awards who continued in  sc ien ce  as compared 

to  the  males o f the Oklahoma High School I n s t i t u t e s .

2. There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  in  th e  number 
o f males o f th e  Fleming Awards who continued in  sc ien ce  as compared to  
the  males o f the  Oklahoma C ity  Science F a ir s .

Table 2.1 A Comparison o f Fleming Awards and Oklahoma C ity  Science
F a irs  P a r t ic ip a n ts  w ith  Respect to  C ontinuation in  Science.

C ontinuation  Fleming Science F a ir  Both

Continued 4-7 58 105

Did n o t Continue 6 28 34-

T otal 53 86 139
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Table 2 .2  The Expected Numbers o f Fleming Awards and Oklahoma C ity
Science F a irs  P a r t ic ip a n ts  Had There Been No D ifference 
Between th e  Two.

C ontinuation  Fleming Science F a ir  Both

Continued 40 65 105

Did n o t Continue 13 21 34

T o ta l 53 86 139

Table 2 .3  D iscrepancies Between O btained and Expected Frequencies
in  Tables 2.1 and 2 .2 .

C ontinuation  Fleming Science F a ir

Continued 6 .5  -6 .5

Did n o t Continue -6 .5  6 .5

Table 2 .4  The C ell-sq u are  Contingencies For the  Computation of
Chi Square R e la tiv e  to  the Study o f C ontinuation  in  
S cience...

C ontinuation  Fleming Science F a ir  Both

Continued 1 .0 6  .650 1 .71

Did no t Continue 3*24 2.100 5*34

T o ta l 4 .30  2.750 7 .05

Chi square in  th i s  case i s  7 .05  and i s  la rg e  enough to  r e j e c t  

th e  hypothesis th a t  th e re  i s  no d if fe re n c e  between the males o f the 

Fleming Awards and the Oklahoma C ity  Science F a i r s .

3. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  th e  number 
o f  males o f th e  Fleming Awards who continued in  sc ien ce  as compared to  
the  number o f males o f th e  Oklahoma C ity  Physics C lasses.
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Table 3*1 A Comparison o f Fleming Awards and Oklahoma C ity  Physics 
C lasses P a r tic ip a n ts  w ith R espect to  C ontinuation  in  
Science.

C ontinuation  Fleming Physics 

Continued 47 116

Did no t Continue 6 61

T o ta l 53 177

Both

163

67

230

Table 3 .2  The Expected Numbers o f Fleming Award and Oklahoma C ity  
Physics C lasses P a r tic ip a n ts  Had There Been No D ifference 
Between th e  Two.

C ontinuation Fleming Physics

Continued 37 .6  125*4

Did n o t Continue 15*4 51.6

T o ta l 53*0 177.0

Both

163

67

230

Table 3 .3  D iscrepancies Between Obtained and Expected Frequencies 
in  Tables 3*1 and 3*2.

C ontinuation Fleming Physics

Continued 8 .9  -8 .9

Did n o t Continue - 8 .9  8 .9

Table 3*4 The C ell-square  Contingencies fo r  the Computation o f 
Chi Square R e la tiv e  to  the  Study o f C ontinuation  in  
Science.

C ontinuation  Fleming Physics

Continued 2.10 .635

Did n o t Continue 5*15 1 .53

Both 7 .25  2.165

Both

2.735

6.68

9.415
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Chi square i s  9.A15 and i s  la rg e  enough to  r e j e c t  the hypothesis 

th a t  th e re  i s  no d if fe re n c e  between th e  c o n tin u a tio n  in  sc ien ce  o f the 

males o f the  Fleming Awards and the Oklahoma C ity  Physics C lasses .

4 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  the  number 
o f males o f the  Oklahoma High School I n s t i tu te s  who continued in  sc ien ce  
as compared to  the males o f  the  Oklahoma C ity  Science F a ir s .

Table 4*1 A Comparison of the Oklahoma High School I n s t i tu te s
and Oklahoma C ity  Science F a irs  Males w ith R espect 
to  C ontinuation  in  S cience.

C ontinuation I n s t i t u t e  Science F a ir  Both

Continued 177 58 235

Did n o t Continue 43 28 71

T otal 220 86 306

Table 4*2 The Expected Numbers o f Oklahoma High School I n s t i tu t e s
and Oklahoma C ity  Science F a irs  P a r t ic ip a n ts  Had There 
Been no D ifference  Between the Two.

C ontinuation  I n s t i t u t e  Science F a ir  Both

Continued 169 66 235

Did n o t Continue 51 20 71

T otal 220 86 306

Table 4*3 D iscrepancies Between O btained and Expected Frequencies
in  Tables 4 .1  and 4*2.

C ontinuation  I n s t i t u t e  Science F a ir

Continued 8 -8

Did n o t Continue -8  8



97

Table 4 .4  The C e ll-sq u are  C ontingencies fo r  the Computation o f 
Chi Square R e la tiv e  to  the Study o f  C on tinuation  in  
Science.

C ontinuation  I n s t i t u t e  Science F a ir  Both 

Continued .38 .97 1*35

Did n o t Continue 1 .25 3 .2  4*45

T o ta l 1 .63  4 .1 7  5 .80

The Chi square ob tained  i s  5*80 and i s  la rg e  enough to  r e j e c t  the 

h ypo thesis  th a t  th e re  i s  no d if fe re n c e  between th e  co n tin u a tio n  in  

sc ien ce  of th e  males o f the  Oklahoma High School I n s t i t u t e s  and th e  

Oklahoma C ity  Science F a ir s .

5 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if f e re n c e  in  the 
number o f males o f  th e  Oklahoma High School I n s t i t u t e s  who continued 
in  sc ie n ce  as compared to  the males o f th e  Oklahoma C ity  Physics 
C la s se s .

Table 5*1 A Comparison of Oklahoma High School I n s t i t u t e s  and
Oklahoma C ity  Physics P a r tic ip a n ts» w ith  R espect to  
C ontinuation  in  Science.

C ontinuation  I n s t i t u t e  Physics Both

Continued 177 116 293

Did n o t Continue 43 61 IO4

T o ta l 220 177 397

Table 5*2 The Expected Numbers of Oklahoma High School I n s t i t u t e
and Oklahoma C ity  Physics C lasses P a r t ic ip a n ts  had 
There been no D ifference between th e  Two.

C ontinuation  I n s t i t u t e  Physics Both

Continued 162 131 293

Did n o t Continue 58 46  IO4

T ota l 220 177 397
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Table 5*3\ .^. D iscrepancies Between O btained and Expected Frequencies 
in  Tables $ .1  and 5 .2 .

C ontinuation  I n s t i t u t e  Physics

Continued 15 -15

Did n o t Continue -15 15

Table 5 . 4  ̂ The C e ll-sq u are  Contingencies fo r  the Computation o f * 
Chi Square R e la tiv e  to  th e  Study o f C ontinuation  in  
Science.

C ontinuation I n s t i t u t e Physics Both

Continued 1 .39 1 .7 2 3.11

Did n o t Continue 3.88 4 .80 8.68

Both 5.27 6 .5 2 11.79

Chi square in  th i s  case  i s  11.79 and i s  s u f f i c i e n t ly  la rg e  to  

r e j e c t  th e  hypothesis th a t  th e re  i s  no d if fe re n c e  between th e  males 

o f th e  Oklahoma High School I n s t i tu t e s  and the Oklahoma C ity  Physics 

C lasses in  the co n tin u a tio n  in  sc ien ce .

6 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe re n c e  in  the 
number o f males o f the Oklahoma C ity  Science F a irs  and th e  Oklahoma 
C ity  P hysics C lasses who continued in  sc ie n ce .

Table 6 .1  A Comparison o f Oklahoma C ity  Science F a irs  and Oklahoma 
C ity  Physics C lasses P a r tic ip a n ts  w ith  R espect to  Con
tin u a tio n  in  Science.

C ontinuation  Science F a ir  Physics Both 

Continued 58 116 174

Did n o t Continue 28 61 89

T otal 86 177 263
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Table 6 .2  The Expected Numbers o f Oklahoma C ity  Science F a irs
and Oklahoma C ity  Physics C lass P a r t ic ip a n ts  Had There 
Been no d if fe re n c e  between the Two.

C ontinuation  Science F a ir  Physics Both

Continued 57 117 174

Did n o t Continue 29 60 89

T o ta l 86 177 263

Table 6 .3  D iscrepancies Between Obtained and Expected Frequencies
in  Tables 6 .1  and 6 .2 .

C ontinuation  Science F a ir  Physics

Continued 1 -1

Did no t Continue -1  1

Table 6 .4  The C e ll-sq u are  Contingencies f o r  th e  Computation of
Chi Square R e la tiv e  to  the  Study o f  C ontinuation  in  
Science.

C ontinuation  Science F a ir  P hysics Both

Continued .018 .035 .053

Did n o t Continue .009 .017 .026

Both .027 .052 .079

Chi square i s  .079 and i s  sm all enough to  accep t the  hypothesis 

th a t  th e re  i s  no d if fe re n c e  between th e  males who continued in  sc ience 

in  th e  Oklahoma C ity  Science F a irs  and the  Oklahoma C ity  Physics C lasses.

7. There i s  no s t a t i s t i c a l l y  s ig n i f i c a n t  d if fe re n c e  in  the  number 
o f fem ales o f  th e  Fleming Awards who continued in  sc ien ce  as compared to  
the  fem ales o f the Oklahoma High School I n s t i t u t e s .
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Table 7 .1  A Comparison of Fleming Awards and Oklahoma High School
I n s t i t u t e s  P a r tic ip a n ts  w ith Respect to  C ontinuation  
in  S cience.

C ontinuation  Fleming I n s t i t u t e  Both

Continued 3A 22 56

Did n o t Continue 9 23 32

T otal 43 45 88

Table 7 .2  The Expected Numbers o f Fleming Awards and Oklahoma High
School I n s t i tu t e s  P a r tic ip a n ts  Had There Been No 
D ifference Between the Two.

C ontinuation  Fleming I n s t i t u t e  Both

Continued 27.4 28 .6  56

Did n o t Continue 15 .6  1 6 .4  32

T otal 43 45 88

Table 7 .3  D iscrepancies Between Obtained and Expected Frequencies
in  Tables 7 .1  and 7 .2 .

C ontinuation  Fleming I n s t i t u t e

Continued 6 .1  -6 .1

Did n o t Continue -6 .1  6 .1

Table 7 .4  The C e ll-sq u are  C ontingencies f o r  th e  Computation of 
Chi square R e la tiv e  to  the Study o f C ontinuation  in  
S cience.

C ontinuation Fleming I n s t i t u t e Both

Continued 1 .3 0 1 .32 2.62

Did no t Continue 2.30 2.38 4.68

Both 3.60 3.70 7.30
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Chi square in  th i s  case  i s  7 «30 and i s  la rg e  enough to  r e j e c t  

the hypothesis th a t  th e re  i s  no d if fe re n c e  between th e  fem ales o f the 

Fleming Awards and the  Oklahoma High School I n s t i t u t e s .

8 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  th e  number 
o f fem ales o f the  Fleming Awards who continued in  sc ien ce  as compared to  
the fem ales o f the  Oklahoma C ity  Science F a i r s .

Table 8 .1  A Comparison o f Fleming Awards P a r t ic ip a n ts  and Oklahoma
C ity  Science F a ir  P a r tic ip a n ts  w ith R espect to  C ontinuation  
in  Science.

C ontinuation  Fleming Science F a ir  Both

Continued 34- 15 A9

Did no t Continue 9 24 33

T o ta l 43 39 82

Table 8 .2  The Expected Numbers o f  Fleming Awards and Oklahoma C ity
Science F a ir  P a r tic ip a n ts  had th e re  been No D ifference 
Between th e  Two.

C ontinuation  Fleming Science F a ir  Both

Continued 25*6 23«4 49

Did no t Continue 17 .4  15*6 33

T o ta l 43 39 82

Table 8 .3  D iscrepancies Between Obtained and Expected Frequencies
in  Tables 8 .1  and 8 .2 .

C ontinuation  Fleming Science F a ir

Continued 7 .9  -7 .9

Did n o t Continue - 7 .9  7 .9
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Table 8 .4  The C e ll-sq u are  C ontingencies f o r  the Computation of 
Chi Square R e la tiv e  to  th e  Study o f C ontinuation  in  
Science.

C ontinuation Fleming Science F a ir Both

Continued 2.44 2 .64 5.08

Did n o t Continue 3.58 4 .0 0 7 .58

Both 6 .02 6 .64 12.66

Chi square in  th i s  case i s  12.66 and i s  la rg e  enough to  r e j e c t  

the hypothesis th a t  th e re  i s  no d if fe re n c e  between the  fem ales of the  

Fleming Awards and th e  Oklahoma C ity  Science F a ir s .

9 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  the 
number o f fem ales o f th e  Fleming Awards who continued in  sc ien ce  as 
compared to  the fem ales o f the Oklahoma C ity  Physics C lasses .

Table 9 .1  A Comparison o f Fleming Awards P a r tic ip a n ts  and Oklahoma 
C ity  P hysics C lasses P a r t ic ip a n ts  w ith  R espect to 
C ontinuation  in  Science.

Table 9 .2

C ontinuation Fleming Physics Both

Continued 34 14 48

Did n o t Continue 9 14 23

T otal 43 23 71

The Expected Numbers o f  Fleming Awards and Oklahc 
Physics C lasses P a r t ic ip a n ts  Had There Been No Di 
Between th e  Two.

C ontinuation Fleming Physics Both

Continued 29 19 48

Did n o t Continue 14 9 23

T o ta l 43 28 71



103

Table 9*3 D iscrepancies Between Obtained and Expected Frequencies
in  Tables 9 .1  and 9 .2 .

C ontinuation  Fleming Physics

Continued 4,.5 -4 .5

Did n o t Continue -4 .5  4 .5

Table 9 .4  The C ell-sq u are  C ontingencies fo r  th e  Computation of
Chi Square R e la tiv e  to  th e  Study o f C ontinuation in  
S cience.

C ontinuation  Fleming Physics Both

Continued .7 1 .45  2.15

Did n o t Continue 1 .6 ?  2.25 3*92

Both 2 .37  3 .7 0  6.07

Chi square was found to  be 6 .07 and i s  la rg e  enough to  r e j e c t  

the  hypothesis th a t  th e re  i s  no d if fe re n c e  between the  fem ales o f the 

Fleming Awards and the  Oklahoma C ity  Physics C la sses .

10. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe re n c e  in  the  
number o f fem ales o f the Oklahoma High School I n s t i t u t e s  who con
tin u ed  in  sc ien ce  as compared to  th e  fem ales o f th e  Oklahoma C ity  
Science F a ir s .

Table 10.1 A Comparison o f Oklahoma High School I n s t i tu te s  and 
Oklahoma C ity  Science F a ir  Females w ith  Respect to  
C ontinuation  in  Science.

C ontinuation  I n s t i t u t e  Science F a ir  Both 

Continued 22 15 37

Did n o t Continue 23 24 47

T ota l 45 39 84
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Table 1 0 .2  The Expected Numbers o f Oklahoma High School I n s t i t u t e s  
and Oklahoma C ity  Science F a irs  P a r tic ip a n ts  Had There 
Been No D ifference Between the Two.

C ontinuation  I n s t i t u t e  Science F a ir  Both

Continued 19 .8  1 7 .2  37

Did n o t Continue 25 .2  21.8 47

T o ta l 45 .0  39 .0  84

Table 10.3 D iscrepancies Between O btained and Expected Frequencies 
in  Tables 10.1 and 1 0 .2 .

C ontinuation  I n s t i t u t e  Science F a ir

Continued 2 .2  -2 .2

Did n o t Continue - 2 .2  2 .2

Table 10.4 The C ell-sq u are  C ontingencies f o r  the Computation of 
Chi Square R e la tiv e  to  the Study o f C ontinuation  in  
Science.

C ontinuation  I n s t i t u t e

Continued .244

Did n o t Continue .192 

Both .436

Science F a ir  Both

.280 .524

.222 .414

.502  .938

Chi square i s  .938 and i s  sm all enough to  accep t th e  hypothesis 

th a t  th e re  i s  no d if fe re n c e  between the fem ales who p a r t ic ip a te d  in  

the Oklahoma High School I n s t i t u t e s  and the  Oklahoma C ity  Science F a irs  

Programs.

11. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  the 
number o f fem ales o f th e  Oklahoma High School I n s t i t u t e s  who continued 
in  sc ien ce  as compared to  the fem ales o f th e  Oklahoma C ity  Physics 
C lasses .
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Table 11.1 A Comparison o f Oklahoma High School I n s t i tu t e s  and
Oklahoma C ity  P hysics C lasses P a r t ic ip a n ts  w ith  Respect 
to  C ontinuation  in  Science.

C ontinuation  I n s t i t u t e  Physics 

Continued 22 lA

Did no t Continue 23 14

T o ta l 45 28

Both

36

37 

73

Table 1 1 .2  The Expected Numbers o f Oklahoma High School I n s t i t u t e s  
and Oklahoma C ity  Physics C lasses P a r t ic ip a n ts  Had There 
Been No D ifference Between th e  Two.

C ontinuation  I n s t i t u t e  Physics 

Continued 22 .2  13.8

Did no t Continue 22.8 1 4 .2

T o ta l 45 .0  28.0

Both

36

37 

73

Table 11.3 D iscrepancies Between Obtained and Expected F requencies 
in  Tables 11.1  and 1 1 .2 .

C ontinuation  I n s t i t u t e  Physics

Continued - . 2  .2

Did no t Continue .2  - .2

Table 11 .4  The C ell-sq u are  C ontingencies fo r  the  Computation o f 
Chi Square R e la tiv e  to  the Study of C ontinuation in  
S cience.

C ontinuation  I n s t i t u t e  Physics 

Continued .002 .003

Did n o t Continue .002 .003

Both .004 .006

Both

.005

.005

.010
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Chi square i s  .010 and i s  sm all enough to  accep t the  hypo thesis  

th a t  th e re  i s  no d iffe re n c e  between the fem ales who p a r t ic ip a te d  in  

the Oklahoma High School I n s t i t u t e s  and the  Oklahoma C ity  Physics 

C lasses.

12. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe re n c e  in  the 
number o f fem ales o f the  Oklahoma C ity  Science F a irs  who continued 
in  sc ience  as compared to  the fem ales o f the  Oklahoma C ity  Physics 
C la sse s .

Table 12.1 A Comparison of Oklahoma C ity  Science F a irs  and Oklahoma 
C ity  Physics C lasses P a r t ic ip a n ts  w ith  R espect to  
C ontinuation  in  S cience.

C ontinuation  Science F a ir  

Continued 15

Did n o t Continue 24 

T o ta l 39

Physics

14

14

28

Both

29

38

67

Table 1 2 .2  The Expected Numbers o f Oklahoma C ity  Science F a irs  
and Oklahoma C ity  Physics C lasses P a r tic ip a n ts  Had 
There Been No D ifference  Between th e  Two.

C ontinuation  Science F a ir  Physics Both

Continued 17 12 29

Did n o t Continue 22 16 38

T o ta l 39 28 67

Table 12.3 D iscrepancies Between Obtained and Expected Frequencies 
in  Tables 12 .1  and 1 2 .2 .

C ontinuation  Science F a ir  Physics

Continued -2  2

Did n o t Continue 2 -2
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Table 12 .4  The C ell-square Contingencies for  the Computation o f  
Chi Square R elative to the Study o f  Continuation in  
Science.

C ontinuation  Science F a ir  Physics Both 

Continued .236 .332 .$68

Did n o t Continue .196 .250 .446

Both .432 .582 1.014

Chi square i s  1 .014 and i s  small enough to accept the hypothesis  

that there i s  no d ifferen ce  between the fem ales who partic ip ated  in  

the Oklahoma City Science Fairs and the Oklahoma City Physics C lasses.

I s  There Any S t a t i s t i c a l l y  S ig n if ic a n t  D ifference  In  The 
Grade Averages o f th e  Males and Females o f th e  S ir  Alexander 

Fleming Awards, the  Oklahoma High School I n s t i t u t e s ,  the  
Oklahoma C ity  Science F a i r s ,  and th e  Oklahoma C ity  Physics

C lasses?

Using th e  d a ta  contained  in  Table 9 , the  ch i square t e s t  was 

ap p lied  to  each program as compared to an o th e r program by sex . A .01 

s ig n if ic a n c e  le v e l  was used . The fo llow ing  12 hypotheses were te s te d :

1 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe re n c e  in  the  grade 
average o f th e  males o f the Flem ing Awards a s  compared to  th e  males o f 
th e  Oklahoma High School I n s t i t u t e s .

Table 13 .1  A Comparison o f  Fleming Awards and Oklahoma High School 
I n s t i t u t e s  P a r tic ip a n ts  w ith  R espect to  Grade Average.

Grade Average Fleming I n s t i t u t e  Both

Over 3 .5  41 148 189

Under 3*5 11 72 83

T o ta l 52 220 272
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Table 1 3 .2  The Expected Numbers o f Fleming Awards and Oklahoma 
High School I n s t i t u t e s  P a r tic ip a n ts  Had There Been 
No D ifference Between the Two.

Table 13.3

Table 13 .4

Grade Average Fleming I n s t i t u t e Both

Over 3 .5 36 153 189

Under 3 .5 16 67 83

T otal 52 220 272

D iscrepancies Between O btained and Expected 
in  Tables 1 3 .1  and 1 3 .2 .

F requencies

Grade Average Fleming I n s t i t u t e

Over 3 .5 5 -5

Under 3 .5 -5 5

The C e ll-sq u are  Contingencies For th e  Computation of 
Chi Square R e la tiv e  to  th e  Study o f Grade Averages.

Grade Averages Fleming I n s t i t u t e Both

Over 3 .5 .695 .163 .858

Under 3 .5 1.580 .372 1 .9 5 2

Both 2.275 .535 2.810

Chi square i s  2.810 and i s  sm all enough to  accep t the  hypothesis 

th a t  th e re  i s  no d if fe re n c e  between the  grade averages of th e  males of 

the  Fleming Awards and th e  Oklahoma High School I n s t i t u t e s .

2. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  th e  grade 
average o f th e  males o f th e  Fleming Awards as compared to  th e  males o f 
th e  Oklahoma C ity  Science F a i r s .
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Table I 4. .I  A Comparison o f Fleming Awards and Oklahoma C ity  
Science F a irs  P a r t ic ip a n ts  w ith  Respect to  Grade 
Average.

Grade Average 

Over 3*5 

Under 3 .5  

T o ta l

Fleming Science F a ir  Both 

a  30 71

11 55 66

52 85 137

Table 14-.2 The Expected Numbers o f Flem ing Awards and Oklahoma C ity  
Science F a irs  P a r t ic ip a n ts  Had There Been No D ifference 
Between the Two.

Grade Average 

Over 3 .5  

Under 3 .5  

T o ta l

Fleming Science F a ir  Both 

27 44 71

25 4L 66

52 85 137

Table 14 .3  D iscrepancies Between Obtained and Expected Frequencies 
in  Tables 14 .1  and I 4 . 2 .

Grade Average 

Over 3 .5  

Under 3 .5

Fleming

14

- I 4

Science F a ir

-14

14

Table 1 4 .4  The C ell-S quare C ontingencies For the  Computation o f 
Chi Square R e la tiv e  to  th e  Study o f Grade Averages.

Grade Average Fleming Science F a ir  Both

Over 3 .5  7 .3 0  4 .4 5  11.75

Under 3 .5  7.85 4 .80 12.65

Both 15.15  9 .2 5  24.40

Chi square in  th i s  case i s  la rg e  enough to  r e j e c t  the  hypothesis

th a t  th e re  i s  no d if fe re n c e  between the m ales o f th e  Fleming Awards and

th e  Oklahoma C ity  Science F a irs  w ith  re s p e c t  to  grade av erag es.
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3. There i s  no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  in  the 
grade averages o f the  m ales o f the  Fleming Awards aixi the Oklahoma 
C ity  P hysics C lasses .

Table 15 .1  A Comparison o f Fleming Awards and Oklahoma C ity  Physics 
C lasses P a r t ic ip a n ts  w ith  re sp e c t to  Grade Average.

Table 1 5 .2

Table 15.3

Table 15.4-

Grade Average Fleming Physics Both

Over 3 .5 41 52 93

Under 3 .5 11 124 135

T ota l 52 176 228

The Expected Numbers o f Fleming Awards 
Physics C lasses P a r tic ip a n ts  Had There 
Between th e  Two.

and Oklahoma C ity  
Been No D ifference

Grade Average Fleming Physics Both

Over 3*5 21 72 93

Under 3-5 31 104 135

T otal 52 176 228

D iscrepancies Between Obtained and Expected Frequencies 
in  Tables 15*1 and 1 5 .2 .

Grade Average Fleming Physics

Over 3 .5 20 -20

Under 3*5 -20 20

The C e ll-sq u are  C ontingencies For th e  Computation of 
Chi Square R e la tiv e  to  the  Study o f Grade Averages.

Grade Average Fleming Physics Both

Over 3 .5 1 9 .0 3 .8 22.8

Under 3*5 1 2 .9 5 .6 13.5

Both 31 .9 9 .4 41 .3
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Chi square was found to  be 41.3 and i s  la rg e  enough to  r e j e c t  

the hypo thesis  th a t  th e re  i s  no d iffe re n c e  between th e  grade averages 

o f the  males o f the Fleming Awards and the Oklahoma C ity  Physics C lasses .

4 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if f e re n c e  in  the grade 
averages o f the  males o f th e  Oklahoma High School I n s t i t u t e s  and the 
Oklahoma C ity  Science F a ir s .

Table 16 .1  A Comparison o f the  Grade Averages o f  th e  Males of 
th e  Oklahoma High School I n s t i t u t e s  and the  Males 
o f th e  Oklahoma C ity  Science F a ir s .

Grade Average I n s t i t u t e  Science F a ir  Both

Over 3 .5  148 30 178

Under 3-5 72 55 127

T o ta l 220 85 305

Table 1 6 .2  The Expected Numbers o f Oklahoma High School I n s t i t u t e s  
and Oklahoma C ity  Science F a irs  P a r t ic ip a n ts  Had There 
Been No D iffe ren ce  Between the Two.

Grade Average I n s t i t u t e  Science F a ir  Both

Over 3 .5  128 50 178

Under 3 .5  92 35 127

T o ta l 220 85 305

Table 16.3  D iscrepancies Between O btained and Expected Frequencies 
in  Tables 16 .1  and 1 6 .2 .

Grade Average I n s t i t u t e  Science F a ir

Over 3 .5  20 -20

Under 3-5 -20 20
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Table 1 6 .4. The C e ll-sq u are  Contingencies fo r  th e  Computation of
Chi Square R e la tiv e  to  th e  Study o f  Grade Averages.

Grade Average I n s t i t u t e  Science F a ir  Both

Over 3 .5  3 .1 2  8 .00  11.12

Under 3-5 4 .35  11 .40  15*75

Both 7 .4 7  1 9 .4 0  26.87

Chi square was found to  be 26.87 and i s  la r g e  enough to r e j e c t  

the  hypothesis th a t  th e re  i s  no d if fe re n c e  in  the  grade averages of 

the Oklahoma High School I n s t i tu te s  and the Oklahoma C ity  Science 

F a irs  P a r t ic ip a n ts .

5 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if f e re n c e  in  th e  grade 
averages o f the  p a r t ic ip a n ts  o f th e  Oklahoma High School I n s t i tu t e s  
and th e  Oklahoma C ity  Physics C lasses .

Table 17.1 A Comparison o f the Grade Averages o f th e  Oklahoma High 
School I n s t i t u t e s  and the Oklahoma C ity  Physics C lasses 
P a r t ic ip a n ts .

Table 1 7 .2

Grade Average I n s t i t u t e Physics Both

Over 3 .5 148 52 200

Under 3*5 72 124 196

T ota l 200 176 396

The Expected Numbers o f  Oklahoma High School I n s t i l  
and Oklahoma C ity  Physics C lasses P a r t ic ip a n ts  Had 
There Been No D ifference Between th e  Two.

Grade Average I n s t i t u t e Physics Both

Over 3*5 111 89 200

Under 3*5 109 87 196

T otal 220 176 396
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Table 17 .3  D iscrepancies Between Obtained and Expected Frequencies 
in  Tables 17 .1  and 1 7 .2 .

Grade Average I n s t i t u t e Physics

Over 3 .5 37 -37

Under 3 .5 -37 37

Table 1 7 .4  The C e ll-sq u are  Contingencies f o r  th e  Computation of 
Chi Square R e la tiv e  to  the  Study o f  Grade Averages.

Grade Averages I n s t i t u t e Physics Both

Over 3 .5 1 2 .3 1 5 .4 27.7

Under 3*5 1 2 .6 1 5 .7 28.3

T otal 24.9 31 .1 56.0

Chi square was found to be 56 .0  and i s  la rg e  enough to  r e je c t

the hypo thesis  th a t  th e re  i s  no d if fe re n c e in  th e  grade averages o f

the Oklahoma High School I n s t i tu t e s  and th e  Oklahoma C ity  Physics 

C lasses P a r t ic ip a n ts .

6 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  the grade 
averages o f the  males o f the  Oklahoma C ity  Science F a irs  and the  Okla
homa C ity  Physics C lasses .

Table 18 .1  A Comparison of the Grade Averages o f th e  Oklahoma 
C ity  Science F a irs  and th e  Oklahoma C ity  Physics 
C lasses P a r t ic ip a n ts .

Grade Average 

Over 3 .5  

Under 3*5 

T o ta l

Science F a ir

30

55

85

Physics

52

124

176

Both

82

179

261
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Table 1 8 .2  The Expected Numbers o f Oklahoma C ity  Science F a irs  and 
Oklahoma C ity  Physics C lasses P a r tic ip a n ts  Had There 
Been No D ifference Between the Two.

Grade Average Science F a ir  P hysics Both

Over 3 .5  27 55 82

Under 3*5 58 121 179

T o ta l 85 176 261

Table 18 .3  D iscrepancies Between Obtained and Expected Frequencies 
in  Tables 18 .1  and 1 8 .2 .

Grade Average 

Over 3 .5  

Under 3 .5

Science F a ir

3

-3

Physics

-3

3

Table 1 8 .A The C ell-sq u are  C ontingencies fo r  th e  Computation of
Chi Square R e la tiv e  to  th e  Study o f Grade Averages.

Grade Average 

Over 3*5 

Under 3«5 

Both

Science F a ir

.333

. 1 5 5

.488

Physics

.163

.075

.238

Both

.496

.230

.726

Chi square i s  .726 and i s  sm all enough to  accep t th e  hypothesis 

th a t  th e re  i s  no d if fe re n c e  between the grade averages o f the  males 

o f the  Oklahoma C ity  Science F a irs  and the  Oklahoma C ity  Physics 

C la s se s .

7 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  the grade 
average o f the  fem ales o f  the  Fleming Awards as compared to  the fem ales 
o f th e  Oklahoma High School I n s t i t u t e s .
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Table 19.1  A Comparison o f the  Fleming Awards and Oklahoma High
School I n s t i t u t e s  P a r t ic ip a n ts  w ith  R espect to  Grade 
Average.

Grade Average Fleming I n s t i t u t e  Both

Over 3 .5  37 37 74

Under 3 .5  6 8 I 4

T o ta l 43 45 88

Table 1 9 .2  The Expected Numbers o f Fleming Awards and Oklahoma 
High School I n s t i tu t e s  P a r t ic ip a n ts  Had There Been 
No D iffe ren ce  Between the Two.

Grade Average Fleming I n s t i t u t e  Both

Over 3 .5  36 38 74

Under 3 .5  7 7 14

T o ta l 43 45 88

Table 19.3 D iscrepancies Between Obtained and Expected
Frequencies in  Tables 19 .1  and 1 9 .2 .

Grade Average Fleming I n s t i t u t e

Over 3 .5  1 -1

Under 3-5 -1  1

Table 19 .4  The G ell-sq u are  Contingencies For th e  Computations of 
Chi Square R e la tiv e  to  th e  Study of Grade Averages.

Grade Average Fleming I n s t i t u t e  Both

Over 3 .5  .007 .007 .014

Under 3-5 .036  .036  .072

Both .043  .043 .086

Chi square i s  .086 and i s  sm all enough to  a c c e p t the  hypothesis 

t h a t  th e re  i s  no d if fe re n c e  between th e  grade averages o f the  fem ales o f 

th e  Fleming Awards and th e  Oklahoma High School I n s t i t u t e s .
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8 . There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  th e  grade 
average o f  the fem ales o f  the Fleming Awards as compared to  the  fem ales 
o f the Oklahoma C ity  Science F a i r s .

Table 20.1 A Comparison o f Fleming Awards and Oklahoma C ity  Science 
F a irs  P a r t ic ip a n ts  With R espect to  Grade Average.

Grade Average Fleming Science F a ir  Both

Over 3 .5  37 20 57

Under 3 .5  6 19 25

T o ta l 43 39 82

Table 20.2  The Expected Numbers of Fleming Awards and Oklahoma C ity  
Science F a ir  P a r tic ip a n ts  Had There Been No D ifference  
Between th e  Two.

Grade Average Fleming Science F a ir  Both

Over 3 .5  30 27 57

Under 3 .5  13 12 25

T o ta l 43 39 82

Table 20.3 D iscrepancies Between Obtained and Expected Frequencies 
in  Tables 20.1 and 20 .2 .

Grade Average Fleming Science F a ir

Over 3*5 7 -7

Under 3 .5  -7  7

Table 20.4 The C e ll-sq u are  C ontingencies fo r  th e  Computation of 
Chi Square R e la tiv e  to  the Study o f Grade Averages.

Grade Average Fleming Science F a ir  Both

Over 3 .5  1 .40  1 .55  2.95

Under 3 .5  3 .22  3 .50 6 .72

Both 4 .6 2  5 .0 5  9 .6 7
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Chi square was found to  be 9*6? and i s  la rg e  enough to  r e j e c t  

the hypo thesis  th a t  th e re  i s  no d if fe re n c e  between the fem ales of the 

Fleming Awards and the Oklahoma C ity  Science F a irs  w ith r e s p e c t  to  

grade average.

9» There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  the grade 
averages o f th e  fem ales o f the  Fleming Awards and the Oklahoma C ity  
Physics C lasses .

Table 21.1 A Comparison o f th e  Fleming Awards and Oklahoma C ity  
Physics C lasses w ith  R espect to  Grade Average.

Grade Average Fleming P hysics Both

Over 3-5 37 15 52

Under 3-5 6 13 19

T o ta l A3 23 71

Table 21.2  The Expected Numbers o f Fleming Awards and Oklahoma C ity  
Physics C lasses P a r t ic ip a n ts  Had There Been No D ifference 
Between th e  Two.

Grade Average Fleming Physics Both

Over 3-5 31.5 20.5 52

Under 3-5 11 .5  7 .5  19

T o ta l 43 .0  28.0 71

Table 21.3 D iscrepancies Between Obtained and Expected F requencies 
in  Tables 21.1 and 2 1 .2 .

Grade Average Fleming Physics 

Over 3 .5  5-5 -5 .5

Under 3 .5  -5 .5  5 .5
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Table 21.4 The C e ll-sq u are  C ontingencies f o r  the  Computation
o f  Chi Square R e la tiv e  to  the  Study o f Grade Averages.

Grade Averages Fleming Physics Both

Over 3 .5  .96  1 .48  2.44

Under 3-5 2.61 4 .50  7.11

Both 3 .57  5.98  9 .5 5

Chi square was found to  be 9 .55 and i s  la rg e  enough to  r e j e c t  

the hypothesis  t h a t  th e re  i s  no d iffe re n c e  between th e  grade averages 

o f th e  fem ales o f the Fleming Awards and the  Oklahoma C ity  Physics 

C lasses .

10. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  the 
grade averages o f the fem ales o f the Oklahoma High School I n s t i tu te s  
and th e  Oklahoma C ity  Science F a ir s .

Table 22.1 A Comparison o f the  Grade Averages o f the  Females o f 
th e  Oklahoma High School I n s t i tu t e s  and the  Females 
o f  the Oklahoma C ity  Science F a ir s .

Grade Average I n s t i t u t e  Science F a irs  Both

Over 3 .5  37 20 57

Under 3 .5  8 19 27

T o ta l 45 39 84

Table 22.2  The Expected Numbers o f Oklahoma High School I n s t i tu te s  
and Oklahoma C ity  Science F a irs  P a r tic ip a n ts  Had There 
Been No D iffe ren ce  Between th e  Two.

Grade Average I n s t i t u t e  Science F a ir  Both

Over 3 .5  30.5  26.5  57

Under 3 .5  14.5  12.5  27

T otal 4 5 . 0  3 9 .0  84
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Table 22.3 D iscrepancies Between Obtained and Expected Frequencies 
in  Tables 22.1 and 22 .2 .

Grade Average 

Over 3*5 

Under 3 .5

I n s t i t u t e  Science F a ir

6 .5  - 6 .5

- 6 .5  6 .5

Table 22 .A The C e ll-sq u are  Contingencies f o r  the  Computation of 
Chi Square R e la tiv e  to  the Study o f  Grade Averages.

Grade Average 

Over 3 .5  

Under 3*5 

Both

I n s t i t u t e  Science F a ir  Both

1 .1 8  1 .3 6  2.54

2.48  2 .8 6  5.34

3 .6 6  4 .2 2  7 .88

Chi square was found to  be 7.88 and i s  la rg e  enough to  r e j e c t  

the  hypo thesis  th a t  th e re  i s  no d if fe re n c e  in  th e  grade averages o f 

the fem ales o f the  Oklahoma High School I n s t i t u t e s  and the  Oklahoma 

C ity  Science F a ir s .

11. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe re n c e  in  the 
grade averages of the fem ales of the  Oklahoma High School I n s t i tu t e s  
and the  Oklahoma C ity  Physics C lasses.

Table 23.1 A Comparison of the Grade Averages o f the  Oklahoma 
High School I n s t i tu t e s  and the Oklahoma C ity  Physics 
C lasses P a r t ic ip a n ts .

Grade Average 

Over 3 .5  

Under 3 .5  

T otal

I n s t i tu te

37

8

45

Physics

15

24

39

Both

52

32

84
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Table 23 .2  The Expected Numbers o f Oklahoma High School I n s t i tu te s  
and Oklahoma C ity  Physics C lasses P a r tic ip a n ts  Had 
There Been No D ifference  Between th e  Two.

Table 23*3

Table 23.4

Grade Average I n s t i t u t e Physics Both

Over 3 .5 28 24 52

Under 3*5 17 15 32

T o ta l 45 39 84

D iscrepancies Between O btained and Expected Frequencies 
in  Tables 23.1 and 23 .2 .

Grade Average I n s t i t u t e Physics

Over 3*5 9 *9

Under 3 .5 -9 9

The C e ll-sq u are  C ontingencies f o r  the  Computation of 
Chi Square R e la tiv e  to  th e  Study o f Grade Averages.

Grade Average I n s t i t u t e Physics Both

Over 3 .5 2 .56 3 .0 0 5.56

Under 3 .5 4 .23 4 .8 0 9.03

T o ta l 6.79 7.80 14.59

Square was found to  be 14.59  and i s  la rg e enough to  r e j e c t

the  hypo thesis  th a t  th e re  i s  no d if fe re n c e  in  the  grade averages o f the 

Oklahoma High School I n s t i t u t e s  and the Oklahoma C ity  Physics Class 

P a r t i c ip a n ts .

12. There i s  no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  the 
grade averages o f  the fem ales o f the  Oklahoma C ity  Science F a irs  and 
the  Oklahoma C ity  Physics C lasses .
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Table 24.1 A Comparison o f the Grade Averages o f the Oklahoma 
C ity  Science F a irs  and the Oklahoma C ity  Physics 
C lasses P a r t ic ip a n ts .

Grade Average 

Over 3 .5  

Under 3 .5  

T o ta l

Science F a ir  

20 

19 

39

Physics

15

14

29

Both

35

33

68

Table 24.2  The Expected Numbers o f Oklahoma C ity  Science F a irs  
and Oklahoma C ity  Physics C lasses P a r t ic ip a n ts  Had 
There Been No D ifference Between the  Two.

Grade Average 

Over 3 .5  

Under 3 .5

T ota l

Science F a ir  

20 

19

39

Physics

15

14

29

Both

35

33

68

There i s  no d if fe re n c e  in  the  grade averages o f the fem ales of 

th e  Oklahoma C ity  Science F a irs  and the Oklahoma C ity  Physics C lasses.
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