
www.manaraa.com

INFORMATION TO USERS

This material was produced from a microfilm copy of the original document. While 
the most advanced technological means to  photograph and reproduce this document 
have been used, the quality is heavily dependent upon the quality of die original 
submitted.

The following explanation of techniques is provided to  help you understand 
markings or patterns which may appear on this reproduction.

1. The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to  obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. 
This may have necessitated cutting thru an image and duplicating adjacent 
pages to  insure you complete continuity.

2. When an image on the film is obliterated with a large round black mark, it 
is an indication tha t the photographer suspected that the copy may have 
moved during exposure and thus cause a blurred image. You will find a 
good image of the page in the adjacent frame.

3. When a map, drawing or chart, etc., was part of the material being 
photographed the photographer followed a definite method in 
"sectioning" the material. It is customary to  begin photoing at the upper 
left hand corner of a large sheet and to continue photoing from left to 
right in equal sections with a small overlap. If necessary, sectioning is 
continued again — beginning below the first row and continuing on until 
complete.

4. The majority of users indicate that the textual content is of greatest value, 
however, a somewhat higher quality reproduction could be made from 
"photographs" if essential to  the understanding of the dissertation. Silver 
prints of "photographs" may be ordered at additional charge by writing 
the Order Department, giving the catalog number, title, author and 
specific pages you wish reproduced.

5. PLEASE NOTE: Some pages may have indistinct print. Filmed as 
received.

Xerox University Microfilms
300 North Z eeb  Road
Ann Arbor, Michigan 48106



www.manaraa.com

BRYANT, Arthur Lynn, 1921-
A CRITICAL EXAMINATION OF THE EFFECT ON 
ACHIEVEMENT OF STUDENTS USING PROGRAMMED 
INSTRUCTION (PI) IN SHORT CONCENTRATED 
MANAGEMENT COURSES.

The University of Iowa, Ph.D., 1973 
Education, administration

University Microfilms, A XEROX Com pany, Ann Arbor, Michigan



www.manaraa.com

A C R IT IC A L  EX A M IN A TIO N  O F  T H E  E F F E C T  ON 

A C H IE V E M E N T  O F  ST U D E N TS USING 

PR O G R A M M E D  IN ST R U C TIO N  (PI)

IN SH O RT C O N C E N T R A T E D  M A N A G EM E N T COURSES

by

A r t h u r  L ynn  B ry a n t

A th e s i s  s u b m i t te d  in  p a r t i a l  f u l f i l lm e n t  of th e  
r e q u i r e m e n t s  f o r  th e  d e g r e e  of D o c to r  of P h i lo so p h y  

in  th e  C o l le g e  o f  E d u c a t io n  
in  th e  G r a d u a t e  C o lleg e  of 

T h e  U n iv e r s i ty  of Iowa

M ay, 1973

T h e s i s  s u p e r v i s o r :  P r o f e s s o r  W il la rd  R . L an e



www.manaraa.com

G r a d u a te  C o lleg e  
T h e  U n iv e r s i ty  of Iowa 

Iow a  C ity , Iowa

C E R T IF IC A T E  O F  A P P R O V A L

P H .D .  THESIS

T h is  is  to c e r t i f y  th a t  th e  P h .  D. th e s i s  of

A r t h u r  L y n n  B r y a n t

h a s  b e e n  a p p r o v e d  by th e  E x a m in in g  C o m m it te e  
f o r  th e  t h e s i s  r e q u i r e m e n t  fo r  th e  P h .  D. d e g r e e  

in  th e  C o lle g e  o f E d u c a t io n  a t  th e
M ay, 1973 g r a d u a t io n .

T h e s i s  c o m m it te e :
is  . s u p e r v i s o r

M e m b e r

M e m b e r

4vlem ber

M e m b e r



www.manaraa.com

ACKNOW L E D G M E N T S

ft • —

I w an t to th a n k  a l l  th o s e  who c o n t r ib u te d  to  th is  e f fo r t ,  

p a r t i c u l a r l y  to th e  c h a i r m a n  a n d  c o m m i t t e e  m e m b e r s  who 

o v e r s a w  th e  p r e p a r a t i o n  of th is  d o c u m e n t ,  D r.  W i l la rd  L a n e ,

D r. L o w ell  S c h o e r  an d  D r s .  W a l t e r  F o le y ,  R a lp h  Van D u s s e ld o r p  

and  C lif fo rd  B a u m b a c k .  I w ish  a l s o  to e x p r e s s  m y  th a n k s  to 

D r. H en ry  A lb e r s  fo r  h is  a d v ic e  an d  e n c o u r a g e m e n t .

F o r  m e ,  th is  a c h ie v e m e n t  s t a r t e d  to b e c o m e  a r e a l i t y  

d u r in g  m y  y e a r s  of a s s o c i a t i o n  w ith  L a w r e n c e  W. W allac e ,  

m y  f r ie n d  a n d  c o u n s e lo r .  It w as  a id e d  a n d  a b e t t e d  by m y  

c o l le a g u e s  a t  th e  U n ited  S ta te s  A rm y  M a n a g e m e n t  E n g in e e r in g  

T ra in in g  A g en cy  who h e lp e d  m e  in e v e r y  w ay  an d  who p ro v id e d  

the  c h a l le n g e  a n d  e n c o u r a g e m e n t  to s e e  i t  th ro u g h .



www.manaraa.com

T A B L E  O F  CO NTEN TS

P a g e

LIST O F  T A B L E S v i i i

L IST  O F  F IG U R E  x i i

I. T H E  P R O B L E M  1
IN T RO D U C TIO N  1
S T A T E M E N T  O F H Y P O T H E SE S 4

II. R E L A T E D  L IT E R A T U R E  REVIEW  9
E F F E C T  ON A C H IE V E M E N T  O F L E C T U R E  
M ETH O D  O F IN ST R U C T IO N  VERSUS P R O 
G R A M M E D  IN ST R U C T IO N  (PI) 9

III. DESIGN O F E X P E R IM E N T S  AND E X P E R I 
M E N T A L  M ETH O D O LO G Y  20

T H E  E X P E R IM E N T A L  S E T T IN G  20
R E S E A R C H  DESIGN 28

IV. DATA ANALYSIS 41
R E L IA B IL IT Y  A N D  V A LID ITY  O F  IN S T R U 
M EN TS 41
E F F E C T  O F  M E TH O D  O F  TEA CH ING  ON 
A C H IE V E M E N T  48

V. EV A LU A TIO N  AND IN T E R P R E T A T IO N  70
S T A T E M E N T  O F  H Y PO TH E SIS  1 70
S T A T E M E N T  O F  H Y PO TH ESIS  2 72
S T A T E M E N T  O F  H Y PO TH E SIS  3 73
S T A T E M E N T  O F  H Y PO TH E SIS 4 74
S T A T E M E N T  O F  H Y PO TH E SIS  5 75
S T A T E M E N T  O F  H Y PO TH E SIS  6 76

VI. SUM M ARY, CONCLUSIONS AND R E C O M 
M ENDATIONS 78

i i i



www.manaraa.com

1

2

3

4

5

6

7

8

9

10

11

12

13

O P E R A T IO N A L  D E FIN IT IO N S

COURSES CO N D U CTED  BY T H E  US ARMY 
M A N A G EM EN T E N G IN E E R IN G  TRAINING 
A G EN CY  (AM ETA)

A M E T A  CLASSROOM  LA Y O U T 
F IG U R E  1

ED U C A TIO N A L O B JE C T IV E S  O F  TH E  
M A N A G EM EN T S T A T IS T IC S  COURSE

SUM MARY O U T L IN E , M A N A G E M E N T 
ST A T IS T IC S  COURSE

M A N A G E M E N T S T A T IS T IC S  A C H IE V E 
M E N T  T E S T  O B JE C T IV E

M A N A G EM EN T S T A T IS T IC S  TE ST 
B L U E P R IN T  T A B L E  16

M A N A G EM EN T S T A T IS T IC S  F IN A L  
EXAM INATION

M A N A G E M E N T S T A T IS T IC S  P R E - T E S T

M A N A G E M E N T S T A T IS T IC S  ST U D E N T  
SURVEY

M A N A G E M E N T S T A T IS T IC S  E N D -O F - 
COURSE S T U D E N T  E V A L U A T IO N

IN ST R U C T O R  Q U E ST IO N N A IR E

M ET H O D  F O R  ID E N T IF Y IN G  ST U D E N T  
SU RV EY  SH E E T S

iv



www.manaraa.com

A P P E N D IX P a g e

14 O D D -E V E N  SCO RES F O R  30 IT E M  
P R E - T E S T

15 O D D -E V E N  SCO RES F O R  60 IT E M  
F IN A L  EXAM INATION

16 P R E - T E S T  (X) AND F IN A L  E X A M IN A 
TION (Y) T E S T  SCO RES O F  S U B JE C T S  
(H Y PO TH ESIS 1) T A B L E  17

17 C A LC U L A T IO N  O F  T R E A T M E N T  C O M B I
N ATION MEANS F R O M  DATA O F  
A P P E N D IX  16 (HYPOTHESIS 1) T A B L E  18

18 C A L C U L A T IO N  O F  T R E A T M E N T  MEANS 
F R O M  DATA O F  A P P E N D IX  16 
(HYPOTHESIS 1) T A B L E  19

19 P R E - T E S T  (X) AND F IN A L  E X A M IN A 
TION (Y) T E S T  SCO RES O F  S U B JE C T S  
(H YPOTHESIS 2) T A B L E  20

20 C A L C U LA TIO N  O F  T R E A T M E N T  
COM BINATION M EANS F R O M  DATA O F 
A P P E N D IX  19 (HYPOTHESIS 2) T A B L E  21

21 C A L C U LA T IO N  O F  T R E A T M E N T  MEANS 
F R O M  DATA O F  A P P E N D IX  19 (H Y P O T H E 
SIS 2) T A B L E  22

22 P R E - T E S T  (X) AND F IN A L  E X A M IN A 
TION (Y) T E S T  SCO RES O F  S U B JE C T S  
(H Y PO TH ESIS 3) T A B L E  23

23 C A L C U L A T IO N  O F  T R E A T M E N T  
COM BINATION MEANS F R O M  DATA 
O F A P P E N D IX  22 (HYPOTHESIS 3)
T A B L E  24

136

137

138

139

140

141

142

143

144

145

v



www.manaraa.com

A P P E N D IX P a g e

24 C A LC U LA TIO N  O F  T R E A T M E N T  
MEANS F R O M  DATA O F  A P P E N D IX  22 
(HYPOTHESIS 3) T A B L E  25

25 P R E - T E S T  (X) AND F IN A L  EX A M IN A 
TION (Y) T E S T  SC O R ES O F  S U B JE C T S  
(HYPOTHESIS 4) T A B L E  26

26 C A LC U LA TIO N  O F  T R E A T M E N T  
COM BINATION M EANS F R O M  DATA 
O F  A P P E N D IX  25 (H Y PO TH ESIS 4)
T A B L E  27

27 C A LC U L A T IO N  O F  T R E A T M E N T  
M EANS F R O M  DATA O F  A P P E N D IX  25 
(HYPOTHESIS 4) T A B L E  28

28 P R E - T E S T  (X) A N D  F IN A L  E X A M IN A 
TION (Y) T E S T  SC O R ES O F  S U B JE C T S  
(H Y PO TH ESIS 5) T A B L E  29

29 C A L C U LA TIO N  O F  T R E A T M E N T
COM BINATION M EANS F R O M  DATA O F 
A P P E N D IX  28 (H Y PO T H ESIS 5) T A B L E  30 151

30 C A L C U LA TIO N  O F  T R E A T M E N T  MEANS
F R O M  DATA O F A P P E N D IX  28 (H Y P O T H E 
SIS 5) T A B L E  31 152

31 P R E - T E S T  (X) A N D  F IN A L  EX A M IN A 
TIO N  (Y) T E S T  SC O R ES O F  S U B JE C T S  
(HYPOTHESIS 6 ) T A B L E  32 153

32 C A L C U LA TIO N  O F  T R E A T M E N T
COM BINATION M EANS F R O M  DATA O F 
A P P E N D IX  31 (H Y PO TH ESIS 6 ) T A B L E  33 155

33 C A LC U LA TIO N  O F  T R E A T M E N T  MEANS
F R O M  DATA O F  A P P E N D IX  31 (H Y P O T H E 
SIS 6 ) T A B L E  34 156

146

147

148

149

150

vi



www.manaraa.com

VII.

P a g e

LIST O F  R E F E R E N C E S  157

v ii



www.manaraa.com

LIST  O F  T A B L E S

T ab le

1 R E S U L T S  O F  T R Y O U T T E S T

2 E F F E C T  O F  L E C T U R E  M E T H O D  V ERSU S P R O 
G R A M M ED  IN ST R U C T IO N  (PI) ON A C H IE V E M E N T

3 P E R S O N A L  DATA P R O F I L E

4 T A B L E  O F  T R E A T M E N T  A N D  T R E A T M E N T  
CO M BINATION M EANS (H Y PO T H E SIS  1)

5 SUM MARY T A B L E  O F ANALYSIS O F  
CO V A R IA N C E (H Y PO TH ESIS 1)

6 T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T  
COM BINATION MEANS (H Y PO T H E SIS  2)

' 7 SUM MARY T A B L E  O F ANALYSIS O F
CO V A R IA N C E (H Y PO TH ESIS 2)

8 T A B L E  O F  T R E A T M E N T  A N D  T R E A T M E N T  
C O M B IN A TIO N  M EANS (H Y PO T H E SIS  3)

9 SUM M ARY T A B L E  O F  ANALYSIS O F  
CO V A R IA N C E (H Y PO TH ESIS 3)

10 T A B L E  O F  T R E A T M E N T  A N D  T R E A T M E N T  
CO M BIN A TIO N  MEANS (H Y PO T H E SIS  4)

11 SUM M ARY T A B L E  O F ANALYSIS O F  
CO V A R IA N C E (H Y PO TH ESIS 4)

12 T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T  
CO M BINATION MEANS (H Y PO T H E SIS  5)

13 SUM MARY T A B L E  O F  ANALYSIS O F  
C O VA RIA N CE (H Y PO TH ESIS 5)

v i i i

P a g e

30

37

45

50

51

53

54

57

58 

60 

61

64

65



www.manaraa.com

T a b le P a g e

14 T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T  
COMBINATION M EANS (HYPOTHESIS 6 )

15 SUMMARY T A B L E  O F  ANALYSIS O F C O V A R 
IA N C E  (H Y PO TH ESIS 6 )

16 M A N A G E M EN T S T A T IS T IC S  T E S T  B L U E P R IN T  
A P P E N D IX  7

17 P R E - T E S T  (X) AND F IN A L  EX A M IN A TIO N  (Y) 
T E S T  SCORES O F  S U B JE C T S  (H Y PO TH ESIS 1) 
A P P E N D IX  16

18 C A LC U LA TIO N  O F  T R E A T M E N T  CO M B IN A 
TION MEANS F R O M  DATA O F  A P P E N D IX  16 
(H YPOTHESIS 1) A P P E N D IX  17

19 C A L C U LA TIO N  O F  T R E A T M E N T  MEANS 
F R O M  DATA O F  A P P E N D IX  16 (H Y PO TH ESIS 1) 
A P P E N D IX  18

20 P R E - T E S T  (X) A N D  F IN A L  EXAM IN A TIO N  (Y) 
T E S T  SCORES O F  S U B JE C T S  (H Y PO TH ESIS 2) 
A P P E N D IX  19

21 C A LC U LA TIO N  O F  T R E A T M E N T  C O M B IN A 
TION MEANS F R O M  DATA O F  A P P E N D IX  19 
(HYPOTHESIS 2) A P P E N D IX  20

22 C A L C U LA TIO N  O F  T R E A T M E N T  MEANS 
F R O M  DATA O F  A P P E N D IX  19 (H Y PO TH ESIS 2) 
A P P E N D IX  21

23 P R E - T E S T  (X) A N D  F IN A L  EXAM IN A TIO N  (Y) 
T E S T  SCORES O F  S U B JE C T S  (H Y PO TH ESIS 3) 
A P P E N D IX  22

ix

67

68 

98

138

139

140

141

142

143

144



www.manaraa.com

T a b le P a g e

24 C A LC U LA TIO N  O F  T R E A T M E N T  C O M B I
NATION MEANS F R O M  DATA O F A P P E N D IX  22 
(H Y PO TH ESIS 3) A P P E N D IX  2 3

25 C A L C U L A T IO N  O F  T R E A T M E N T  MEANS 
F R O M  DATA O F A P P E N D IX  22(H Y PO T H ESIS  3) 
A P P E N D IX  24

26 P R E - T E S T  (X) AND F IN A L  E X A M IN A T IO N S ) 
T E S T  SC O R ES O F  S U B JE C T S  (H Y PO TH ESIS 4) 
A P P E N D IX  25

27 C A L C U L A TIO N  O F  T R E A T M E N T  CO M B IN A 
TION M EANS F R O M  DATA O F  A P P E N D IX  25 
(H Y PO TH ESIS 4) A P P E N D IX  26

28 C A LC U L A T IO N  O F T R E A T M E N T  MEANS 
F R O M  DATA O F  A P P E N D IX  25 (H Y PO TH ESIS 4) 
A P P E N D IX  27

29 P R E - T E S T  (X) AND F IN A L  EX A M IN A TIO N  (Y) 
T E S T  SC O R ES O F  S U B JE C T S (H Y P O T H E S IS  5) 
A P P E N D IX  28

30 C A L C U L A T IO N  O F  T R E A T M E N T  C O M B I
NA TIO N  MEANS F R O M  DATA O F  A P P E N D IX  28 
(H Y PO TH ESIS 5) A P P E N D IX  29

31 C A L C U L A T IO N  O F  T R E A T M E N T  M EANS 
F R O M  DATA O F  A P P E N D IX  28(H Y PO T H ESIS  5) 
A P P E N D IX  30

32 P R E - T E S T  (X) AND F IN A L  EX A M IN A TIO N  (Y) 
T E S T  SC O R ES O F  S U B JE C T S  (H Y PO TH ESIS 6 ) 
A P P E N D IX  31

145

146

147

148

149

150

151

152

153

x



www.manaraa.com

T a b le P a g e

3 3 C A LCU LA TION  O F  T R E A T M E N T  C O M BI
NATION MEANS F R O M  DATA O F  A P P E N D IX  31 
(HYPOTHESIS 6 ) A P P E N D IX  32

34 C A LC U LA TIO N  O F T R E A T M E N T  MEANS
F R O M  DATA O F A P P E N D IX  31 (HYPOTHESIS 6 ) 
A P P E N D IX  33

155

156

xi



www.manaraa.com

LIST O F  F IG U R E  

F ig u r e  P a g e

1 A M E T A  CLASSROOM  LAYOUT 87



www.manaraa.com

1

I. T H E  P R O B L E M  

IN T RO D U CTIO N

E d u c a t io n  A d m in i s t r a t io n ,  a t  a l l  l e v e l s ,  h a s  been  c h a l l e n g e d  

c o n t in u a l ly  to d e v e lo p  and  im p le m e n t  p o l i c i e s ,  p r o c e d u r e s  and  

p r a c t i c e s  w h ich  w ill  y ie ld  the  h ig h e s t  q u a l i ty  s tu d e n ts  a t  a  m i n i 

m u m  e x p e n d i tu re  of r e s o u r c e s .  In r e c e n t  y e a r s ,  th is  c h a l le n g e  

h a s  been  m a g n i f ie d  by th e  g ro w in g  p u b l ic  p r e s s u r e s  to r e d u c e  

e d u c a t io n a l  funds an d  to e x a m in e  c r i t i c a l l y  th e  a l lo c a t io n  of 

e d u c a t io n a l  r e s o u r c e s  th ro u g h o u t  th e  c o m m u n i ty .  A t the  s a m e  

t im e ,  t h e r e  h a s  been  no d im in u t io n  in  th e  n e e d  f o r  u p g ra d in g  th e  

s k i l l  an d  k n o w led g e  c a p a b i l i t i e s  of th e  g r a d u a te s  of e d u c a t io n a l  

in s t i tu t io n s .  To r e s p o n d  to th is  c h a l l e n g e ,  E d u c a t io n  A d m in i s 

t r a t io n  is  f o r c e d  to in n o v a te  a n d  t e s t  new  m e th o d s  so  a s  to m a in ta in  

an a c c e p ta b le  l e v e l  of e f f ic ie n cy  an d  e f f e c t iv e n e s s  in the i n s t i t u 

t io n s  u n d e r  i ts  c o n t ro l .

In any  e d u c a t io n a l  o r  t r a in in g  e n d e a v o r ,  th e  key  e le m e n t  of 

s u c c e s s  is  th e  fa c u l ty ;  it  is  a l s o  th e  m o s t  e x p e n s iv e .

In T h e  A d m in i s t r a t i o n  of A c a d e m ic  A f fa i r s  in  H ig h e r  E d u c a 

tion , W il l ia m s  (29) n o te s ;

" T h e  e x p e n d i tu re s  f o r  t e a c h e r ' s  s a l a r i e s  in 
a  c o l le g e  o r  u n iv e r s i t y  n o r m a l ly  c o n s t i tu te  
th e  l a r g e s t  s in g le  i t e m  in th e  e n t i r e  budget.
In m a n y  in s t i tu t io n s ,  th is  i t e m  w i l l  r e p r e s e n t  
a p p r o x im a te ly  h a l f  of the  to ta l  bud g e t.  "
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C le a r ly  th en , any  e f f o r t  to d e a l  w ith  th e  p r o b l e m  o f r e d u c e d  

r e s o u r c e s ,  le a d s  one  to  c a r e f u l ly  an d  c o n s c ie n t io u s ly  e x a m in e  

th e  ro le  an d  m e th o d o lo g y  o f th e  t e a c h e r .  S in c e  t h e r e  c a n  be no 

r e d u c t io n  in the  q u a l i ty  o f  o u tp u t ,  the  e f f e c t iv e n e s s  of any  p r o 

p o s e d  ch an g e s  m u s t  be  a c c o m p a n ie d  by a  h ig h  d e g r e e  o f  r e l i a b i l i t y . 1

A s W il l ia m s  (30) p o in ts  out:

" I t  is  s t r o n g ly  u r g e d  th a t  th e  f in a l  d e c i s io n  
r e g a r d in g  th e  m e th o d  o f  i n s t r u c t i o n  an d  th e  
u s e  of t e a c h in g  m a n p o w e r  in  th e  s e v e r a l  
fa c u l ty  g r a d e s  sh o u ld  be b a s e d  on  th e  o u t 
c o m e  th a t  is  d e s i r e d  r a t h e r  th a n  s o le ly  upon  
th e  c o s t  th a t  i s  in v o lv e d .  "

A g r e a t  d e a l  of th e  f e r m e n t  w h ic h  c h a r a c t e r i z e s  A m e r i c a n

e d u c a t io n  to d ay  is  th e  r e s u l t  o f  th e  r e v o lu t io n  in  i n s t r u c t io n a l

te ch n o lo g y .  A c c o m p a n y in g  th is  r e v o lu t io n ,  h a s  b een  a  d eep

c o n c e r n  by t e a c h e r s  a n d  a d m i n i s t r a t o r s  a l ik e  th a t  th e  te ch n o lo g y

w il l  t u r n  e d u c a t io n  in to  a  c o m p le te ly  a u to m a te d ,  r o b o t - d i r e c t e d

p r o c e s s  w ith  a l l  th e  p e r s o n a l ,  h u m a n  q u a l i t i e s  r e m o v e d .  F i n n ( 6 )

in  h is  a r t i c l e ,  " T a k e  Off to R ev o lu t io n ,  " s a y s :

"Now i t  m a y  be  th a t  a l l  t h e s e  e v e n ts  w ill  
c o m e  to p a s s .  If th e y  do , h o w e v e r ,  i t  w il l  
be  f o r  s o c ia l  r e a s o n s  - n o t  b e c a u s e  o f  th e  
e x i s t e n c e  of a  te c h n o lo g y  of i n s t r u c t io n .
F o r  te c h n o lo g y  o b v io u s ly  in c lu d e s  m a c h i n e s ,  
but i t  a l s o  in c lu d e s  s y s t e m s  an d  o r g a n iz a t i o n  
p a t t e r n s ,  p lu s  bo th  a n  a t t i tu d e  to w a r d  p r o b le m s  
a n d  a  m e th o d  o f s o lv in g  th e m .  "
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G iv en  th e  e x p e r i e n c e  of th e  l a s t  s e v e r a l  y e a r s ,  t h e r e  c an  be 

l i t t l e  doub t th a t  c e r t a i n  of th e  n ew  te c h n o lo g ie s ,  i f  e f fe c t iv e ,  

cou ld  do m u c h  to  a l l e v ia te  o u r  s in g u la r  d e p e n d e n c e  u p o n  th e  t im e  

o f a  t e a c h e r  to p r o v id e  i n s t r u c t io n .  One o f t h e s e  t e c h n o lo g ie s  

th a t  n o t  on ly  a l lo w s  f o r  l e s s  in d iv id u a l  in p u t  on th e  p a r t  of th e  

t e a c h e r  to a  s tu d e n t ,  but a l s o  p e r m i t s  h im  to  c o n t ro l  th e  c o n ten t  

th ro u g h  h is  im p a c t  on th e  p r o g r a m  is  p r o g r a m m e d  in s t r u c t io n ( P I ) .

M a n a g e r s  in  G o v e rn m e n t  an d  in d u s t r y  r e a l i z e  th a t  th e  t r a in in g  

a n d  d e v e lo p m e n t  o f  th e i r  p e o p le  a r e  e s s e n t i a l  to th e  long  ru n  

h e a l th  a n d  s u c c e s s  of t h e i r  o r g a n iz a t i o n s .  W hat is  m o r e ,  th e  

t r a in in g  an d  d e v e lo p m e n t  m a y  be  a c c o m p l i s h e d  in  s e v e r a l  w ay s  

d e p en d in g  upon  th e  e d u c a t io n a l  o b je c t iv e s ,  c o s t s  an d  a v a i l a b i l i ty  

of e d u c a t io n a l  r e s o u r c e s .  One w ay  is  th ro u g h  th e  u s e  of s h o r t ,  

c o n c e n t r a t e d  c o u r s e s  of i n s t r u c t i o n  in  w h ic h  th e  c o u r s e  m e e t s  

f r o m  s ix  to  t e n  h o u r s  a  day , e a c h  day  f o r  f r o m  t h r e e  to f i f te e n  

d a y s .

I n c r e a s in g ly ,  th is  type  o f p r o g r a m  is  be ing  u t i l i z e d  to  m e e t  

c e r t a i n  t r a in in g  n e e d s  of b u s in e s s ,  G o v e rn m e n t  an d  in d u s t r y .  

E x a m p le s  m a y  be  found in  th e  D e p a r t m e n t  of D e fe n se ,  T h e  U n i

v e r s i t y  o f  M ich ig an ,  T h e  U n iv e r s i ty  of C a l i fo rn ia ,  L o s  A n g e le s ,  

M a s s a c h u s e t t s  In s t i tu t e  o f  T e c h n o lo g y  a n d  th e  A m e r i c a n  M a n a g e 

m e n t  A s s o c ia t io n .
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C o s ts  in th i s  type  o f  p r o g r a m  a r e  h ig h  b e c a u s e  they in c lu d e  

n o t only  d e v e lo p m e n t  a n d  p r e s e n t a t io n  c o s t s  bu t a l s o  f a c i l i t i e s  

a n d  s tu d e n t  c o s t s ,  in c lu d in g  s tu d e n t  s a l a r i e s .  I t  is  in c u m b e n t  

t h e r e f o r e ,  on a d m i n i s t r a t o r s  an d  t e a c h e r s  a l ik e ,  to  s e e k  o u t 

w ays  to im p r o v e  th e  e f f ic ie n c y  an d  e f f e c t iv e n e s s  of th i s  type  

of t r a in in g .

T h e  p u r p o s e  of th is  in v e s t ig a t io n  is  to  e x a m in e  th e  e f fe c t  

on  s u b s e q u e n t  a c h ie v e m e n t  of s tu d e n ts  u s in g  p r o g r a m m e d  i n 

s t r u c t i o n  (PI) to  p ro v id e  p r e r e q u i s i t e  c o n c e p ts  in  a  c o n c e n t r a t e d  

c o u r s e  a n d  to d e v e lo p  a n d  t e s t  h y p o th e s e s  r e g a r d in g  th e s e  f a c t o r s  

in  o r d e r  to p r o v id e  a  b a s i s  f o r  the  i m p r o v e m e n t  o f  e d u c a t io n a l  

p r a c t i c e s  a n d  a  c o n s e q u e n t  r e d u c t io n  in  th e  c o s t s  a s s o c i a t e d  

w ith  s u c h  c o u r s e s .

S T A T E M E N T  O F  H Y P O T H E S E S

E f fe c t  on A c h ie v e m e n t  of S tu d e n ts  U sing  
P r o g r a m m e d  I n s t r u c t io n  (PI)

T h e  n o r m a l  p r a c t i c e  in  c o n d u c tin g  s h o r t ,  c o n c e n t r a t e d  m a n 

a g e m e n t  c o u r s e s  i s  f o r  a  s in g le  i n s t r u c t o r  to be r e s p o n s i b l e  f o r  

th e  e n t i r e  c o u r s e .  He m a y  u s e  a  v a r i e t y  of te a c h in g  m e th o d s :  

l e c t u r e ,  s l id e  p r e s e n t a t i o n s ,  f i lm s ,  v id e o - t a p e ,  e tc .  , to a c h ie v e  

th e  c o u r s e  o b je c t i v e s ,  bu t th e y  a l l  te n d  to be i n s t r u c t o r - c e n t e r e d .
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In c e r t a i n  c o u r s e s ,  i t  is  n e c e s s a r y  to  p r o v id e  a  d e g r e e  of 

r e f r e s h e r  t r a in in g  to b r in g  a l l  o f  th e  s tu d e n t s  to a  g iv e n  p o in t  

of u n d e r s ta n d in g  in  p r e p a r a t i o n  f o r  p r e s e n t a t i o n  of th e  s u b je c t  

m a t t e r  m a t e r i a l  in  a  g iv en  c o u r s e .  T h is  p h a s e  o f  th e  c o u r s e  

is  a l s o  e n t i r e l y  i n s t r u c t o r - c e n t e r e d .  If  a  te a c h in g  m e th o d  w e r e  

a v a i l a b le  to p r o v id e  th e  s a m e  d e g r e e  o f  l e a r n in g  w ith o u t  r e 

q u ir in g  th e  s a m e  a m o u n t  of i n s t r u c t o r  t im e  an d  e f fo r t ,  a  sav in g  

in  fa c u l ty  r e s o u r c e s  cou ld  be r e a l i z e d .  T h e  n a tu r e  of th e  t r a i n 

ing an d  th e  in v e s tm e n t  in  th e  t r a in in g  is  s u c h  th a t  t h e r e  co u ld  be 

no r e d u c t io n  in  l e a r n in g  on  th e  p a r t  o f  th e  s tu d e n t .  A ny m e th o d  

u s e d  to  r e d u c e  i n s t r u c t o r  t i m e  a n d  e f f o r t  w ould  hav e  to  be  a s  

e f fe c t iv e  a s  th e  i n s t r u c t o r - c e n t e r e d  m e th o d  now being  u s e d .

S u ch  a  s u b s t i tu te  m e th o d  m a y  be th e  u s e  of p r o g r a m m e d  i n 

s t r u c t i o n  (PI) in  p la c e  of th e  c u r r e n t  l e c t u r e  m e th o d  u s e d  by the  

i n s t r u c t o r .  O p e ra t io n a l  d e f in i t io n s  of t h e s e  two m o d e s  of i n 

s t r u c t i o n  a r e  p ro v id e d  in  A p p e n d ix  1. T h e  m a j o r  h y p o th e s i s  

t e s t e d  in  th is  s tu d y  th e n  w as:

1. T h e r e  i s  no s ig n i f ic a n t  d i f f e r e n c e  in  a c h ie v e m e n t  on  th e  

p a r t  o f  s tu d e n ts  who l e a r n  by th e  p r o g r a m m e d  i n s t r u c t i o n  (PI) 

m e th o d  a n d  th o s e  who l e a r n  by th e  l e c t u r e  m e th o d  of i n s t r u c t io n .
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O th e r  F a c t o r s  an d  T h e i r  E f fe c ts  on A c h ie v e m e n t  

An a d u l t  who is  e n r o l l e d  in  a  s h o r t ,  c o n c e n t r a t e d  c o u r s e  of 

in s t r u c t io n  p o s s e s s e s  a  n u m b e r  o f  c h a r a c t e r i s t i c s  a n d  h a s  h ad  

a  n u m b e r  of e x p e r i e n c e s  th a t  m ig h t  be e x p e c te d  to  a f f e c t  h is  

a c h ie v e m e n t .  A k n o w le d g e  of t h e s e  e f fe c ts  w ould  b e n e f i t  th e  

m a n a g e r  a n d  th e  t r a in in g  in s t i tu t io n  in  id e n tify in g  a n d  s t r u c t u r 

ing c o u r s e  co n ten t ,  e s t a b l i s h in g  p r e - r e q u i s i t e  c o n d it io n s  fo r  

a t t e n d a n c e  a n d  p r e d ic t in g  p e r f o r m a n c e  of in d iv id u a ls  a n d  g ro u p s .

It  is  a l s o  p o s s ib le  th a t  th e  e f fe c t  of s o m e  o r  a l l  o f t h e s e  c h a r a c t e r 

i s t i c s  i n t e r a c t  w ith  a c h ie v e m e n t  in  one  o r  th e  o th e r  of th e  m o d e s  

be ing  s tu d ie d .  T h is  p a r t  o f  the  p r o b l e m  was to id e n t ify  a n d  t e s t  

th e  e f fe c t  of th e  fo llow ing  v a r i a b l e s  on th e  a c h ie v e m e n t  o f  th e  

in d iv id u a l  u n d e r  th e  l e c t u r e  m e th o d  a n d  th e  p r o g r a m m e d  i n s t r u c 

t io n  (PI) m e th o d  to d e t e r m i n e  w h e th e r  o r  not th e y  in t e r a c t e d .

1. A ge

2. E d u c a t io n

3. W o rk  E x p e r i e n c e

4. R e a s o n s  f o r  A t te n d a n c e  

H y p o th e se s  t e s t e d  w e re :

2a . T h e r e  is  no s ig n i f i c a n t  d i f f e r e n c e  in  th e  l e v e l  of a c h i e v e 

m e n t  on  th e  p a r t  of s tu d e n ts  a s  a  fu n c tio n  of a g e .
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b. T he e f fe c t  of a g e  d o e s  no t i n t e r a c t  w ith  the  l e c t u r e  

m e th o d  o r  th e  p r o g r a m m e d  in s t r u c t io n  (PI) m e th o d  

of in s t r u c t i o n  e m p lo y e d .

3a. T h e r e  is  no s ig n i f ic a n t  d i f f e r e n c e  in  th e  l e v e l  of

a c h ie v e m e n t  on th e  p a r t  o f s tu d e n ts  a s  a  fu nc tion  of 

e d u c a t io n a l  b a c k g ro u n d ,  

b. T he e f fe c t  of e d u c a t io n a l  b ack g ro u n d  d o e s  no t

i n t e r a c t  w ith  th e  l e c t u r e  m e th o d  o r  th e  p r o g r a m m e d  

in s t r u c t io n  (PI) m e th o d  of i n s t r u c t io n  e m p lo y e d .

4a. T h e r e  is  no s ig n i f ic a n t  d i f f e r e n c e  in th e  l e v e l  of

a c h ie v e m e n t  on  th e  p a r t  of s tu d e n ts  a s  a  fu n c t io n  of 

d i f f e r e n c e s  in  th e  a m o u n t  of w o rk  e x p e r i e n c e ,  

b. T he  e f fe c t  o f  w o rk  e x p e r i e n c e  does  n o t  i n t e r a c t  w ith  

th e  l e c t u r e  m e th o d  o r  th e  p r o g r a m m e d  i n s t r u c t i o n  (PI) 

m e th o d  of i n s t r u c t io n  em p lo y e d .

5a. T h e r e  is  no s ig n i f i c a n t  d i f f e r e n c e  in  th e  l e v e l  of

a c h ie v e m e n t  on the  p a r t  o f s tu d e n ts  a s  a  fu n c t io n  of 

th e i r  r e a s o n s  fo r  a t te n d in g  the  c o u r s e ,  

b. The e f fe c t  of th e  r e a s o n s  fo r  a t t e n d a n c e  d o e s  no t 

i n t e r a c t  w ith  th e  l e c t u r e  m e th o d  o r  th e  p r o g r a m m e d  

in s t r u c t i o n  (PI) m e th o d  o f in s t r u c t io n  e m p lo y e d .
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E ffec t  of P r e v io u s  E x p e r ie n c e  in  U sing  
P r o g r a m m e d  I n s t r u c t io n  (PI) on S tu d en t  A c h ie v e m e n t

S o m e  s tu d e n ts  who w e r e  t r a in e d  th ro u g h  th e  p r o g r a m m e d  

in s t r u c t io n  (PI) m e th o d  h a d  no p re v io u s  e x p e r i e n c e  w ith  th is  

te a c h in g  m e th o d .  W hat is  th e  e f fe c t  on a c h ie v e m e n t  f r o m  

h av in g  h ad  p r e v io u s  t r a in in g  th ro u g h  th e  p r o g r a m m e d  i n s t r u c 

t ion  (PI) m e th o d ?

T he  h y p o th e s i s  t e s t e d  w as:

6 . T h e r e  is  no s ig n i f ic a n t  d i f f e r e n c e  in  l e v e l  of a c h ie v e m e n t  

on th e  p a r t  of s tu d e n ts  a s  a  fu n c t io n  of h av in g  h ad  p r e 

v ious  e x p e r i e n c e  in the  u s e  of p r o g r a m m e d  in s t r u c t io n .
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TI. R E L A T E D  L IT E R A T U R E  REV IEW

T h e  r e s e a r c h  l i t e r a t u r e  on  th e  two p r i m a r y  a r e a s  i n 

v o lv ed  in  th is  s tudy : (1 ) e f fe c t  on  a c h ie v e m e n t  of th e  l e c t u r e  

m e th o d  of i n s t r u c t i o n  v e r s u s  p r o g r a m m e d  i n s t r u c t i o n  (PI), 

and  (2 ) e f f e c t  of o th e r  f a c to r s  on  a c h ie v e m e n t ,  w as  r e v ie w e d  

and  s o r t e d  to r e t a in  on ly  th a t  w h ich  w ould  h a v e  im p l ic a t io n s  

fo r  the  s tu d y .

E F F E C T  ON A C H IE V E M E N T  O F  T H E  
L E C T U R E  M E T H O D  O F IN ST R U C T IO N  

VERSU S PR O G R A M M E D  IN ST R U C T IO N  (PI)

R e s e a r c h  is  n o t  a t  a l l  d e f in i t iv e  a t  th e  p r e s e n t  t im e ,  a s  to  

w h e th e r  on e  i n s t r u c t io n a l  s y s t e m  is  b e t t e r  th a n  th e  o th e r .  A 

g r e a t  d e a l  of th e  r e s e a r c h  is  d e v o te d  to a n  in v e s t ig a t io n  of th e  

f e a s ib i l i ty  of u s e  of n ew  m e th o d s  r a t h e r  th a n  th e  q u a l i ty  of th e  

o u tc o m e  p r o d u c e d .  B r u n e r  (3), in  d i s c u s s in g  th e  "N ew  E d u c a 

t io n a l  T e c h n o lo g y ,  " d e c r i e s  th e  l a c k  of a  T h e o r y  of I n s t r u c t io n  

th a t  w ou ld  be c o m p le m e n ta r y  to  a  T h e o r y  of L e a r n in g .  H is  r e a 

son  is  th a t ,  "N o t u n t i l  we h a v e  d e v e lo p e d  a  t h e o r y  of i n s t r u c t i o n  

w il l  we be  a b le  to  t e s t  p r o p o s i t io n s  a b o u t  th e  b e s t  way of t e a c h 

ing s o m e th in g .  "

In s p i t e  of th e  a b s e n c e  of a  t h e o r y  of in s t r u c t i o n ,  th e  e n th u 

s i a s m  fo r  new  te a c h in g  m e th o d s  c an  be d e te c te d  th ro u g h  th e



www.manaraa.com

10

l i t e r a t u r e .  A s M a r g o l i s  ( 1 7 ) ,  in  1963, w ro te :

" F o r  m a n y ,  p r o g r a m m e d  in s t r u c t i o n  h a s  
b e c o m e  a  g l i t t e r in g  s y m b o l  o f  A m e r i c a ' s  
s u p r e m a c y  in  th e  s o - c a l l e d  'e d u c a t io n  r a c e '  
w ith  R u s s i a .  One e d u c a to r  h a s  t e r m e d  it ,
' t h e  m o s t  im p o r t a n t  b r e a k th r o u g h  in  th e  f ie ld  
of e d u c a t io n  s in c e  th e  p r i n t e d  te x tb o o k .  '
A n o th e r  h a s  p r o p h e s i e d  th a t  i t  w il l  u l t im a te ly  
r e p l a c e  t e a c h e r s .  A fa m o u s  p s y c h o lo g i s t  
h a s  a s s e r t e d  f la t ly  t h a t  ' t e a c h in g  m a c h in e s  
c an  t e a c h  tw ic e  a s  m u c h  in  h a l f  th e  t im e .  '"

W hile  th e  m o s t  s u p e r f i c i a l  r e v ie w  o f th e  l i t e r a t u r e  p o in ts  

to d i f f e r e n c e s  of o p in io n  r e g a r d in g  th e  u s e  of p r o g r a m m e d  i n 

s t r u c t i o n  (PI) , on e  c an n o t  bu t be  i m p r e s s e d  by th e  s p e c ia l  

s tu d y  on  p r o g r a m m e d  in s t r u c t io n  (PI) c o n d u c te d  by S c h r a m m  (23 ) 

in  w h ic h  h e  o b s e r v e s :

" R e s e a r c h  le a v e s  u s  in  no doub t th a t  
p r o g r a m s  do te a c h .  . . .  A g r e a t  d e a l  
o f  l e a r n in g  s e e m s  to  ta k e  p l a c e ,  r e 
g a r d l e s s  of th e  k in d  o f p r o g r a m  o r  th e  
k in d  o f s tu d e n t .  E v e n  a  b ad  p r o g r a m  
is  a  p r e t t y  good t e a c h e r .  "

T h e  1954 a r t i c l e  p u b l i s h e d  by B. F .  S k in n e r  ( 39  ), w h ile  

i t  s i g n a l e d  th e  b i r t h  o f  p r o g r a m m e d  in s t r u c t i o n  (P i) ,  a l s o  p r o 

v id e d  th e  b a s i s  o f  i t s  p r i n c i p a l  c r i t i c i s m .  S k in n e r ' s  r e s e a r c h  

on l e a r n in g  w as  c o n d u c te d  u s in g  p ig e o n s  a n d  h is  id e a s  on  r e 

w a r d s  f o r  l e a r n in g  o r  " r e i n f o r c e m e n t "  a r e  c e n t r a l  to h is  t h e o r i e s
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a b o u t  p r o g r a m m e d  in s t r u c t i o n  (PI). In th e  c a s e  of h u m a n

l e a r n in g ,  th e  r e w a r d  f o r  l e a r n in g  is  th e  e n c o u r a g e m e n t  th a t

c o m e s  f r o m  know ing in s ta n t ly  th a t  o n e s  a n s w e r s  to  q u e s t io n s

ab o u t  th e  le a r n in g  m a t e r i a l  a r e  c o r r e c t .  M o s t  p r o g r a m s  being

p r o d u c e d  to d ay  s t i l l  fo llow  th e  r u l e s  f o r m u la t e d  in  S k in n e r ' s

l a b o r a t o r y  in  th e  f i f t i e s .  T h e  r i g i d  a p p l ic a t io n  of l a b o r a t o r y

th e o ry  to c l a s s r o o m  p r a c t i c e  d i s t u r b s  m a n y  e d u c a to r s  a n d  in  a t

l e a s t  on e  i n s t a n c e  evo k ed  th e  r e m a r k :  " P e o p le  a r e n ' t  p i g e o n s . "

As M a r g o l i s  ( 17 ) p o in ts  out:

" T h e  c r i t i c s  w a r n  th a t  th e  n ew  t e c h 
n iq u e  c o n ta in s  a  n u m b e r  of s e r io u s  
d e f e c t s .  T h ey  c a n  be  b r i e f ly  s u m 
m a r i z e d :  (1) P r o g r a m m e d  in s t r u c t i o n  
d i s c o u r a g e s  c r i t i c a l  th in k in g .  (2) P r o 
g r a m m e d  i n s t r u c t i o n  f o s t e r s  only  ro te  
l e a r n in g  an d  m e m o r i z in g  o f f a c t s ,  but 
p r e v e n t s  the  s tu d e n t  f r o m  e x p lo r in g  a 
d i s c ip l in e  on h is  ow n a n d  f r o m  d i s 
c o v e r in g  b a s ic  p r i n c i p l e s .  (3) P r o g r a m m e d  
i n s t r u c t io n  is  bo th  m e c h a n i c a l  a n d  m o n o 
to n o u s :  i t  is  a  j o y l e s s  a n d  u n in s p i r in g  
w ay  to  l e a r n .  "

S o m e  v a r i a t i o n s  on  th e  p r e c i s e  S k in n e r  a p p r o a c h  h a v e  

a d d r e s s e d  th e  c r i t i c i s m s  d i r e c t e d  a t  th e  " t e d io u s ,  c u t - a n d -  

d r i e d ,  m e c h a n ic a l  an d  m o n o to n o u s "  te a c h in g  m e th o d .

C ro w d e r  (31), an  A i r  F o r c e  p s y c h o lo g i s t ,  h a s  w r i t t e n  

p r o g r a m s  f o r  p r o g r a m m e d  i n s t r u c t i o n  (PI) th a t  a r e  c h a t t i e r
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a n d  m o r e  i n f o r m a l  an d  h a s  c r e a t e d  a  p r o g r a m  in  w h ich  i t  

m a y  be j u s t  a s  r e w a r d in g  to  a n s w e r  a  q u e s t io n  i n c o r r e c t l y  

a s  to a n s w e r  i t  c o r r e c t l y .

O n one  p o in t ,  the  l i t e r a t u r e  is  p e r f e c t l y  c l e a r  - p r o 

g r a m m e d  in s t r u c t i o n  (PI) i s  n o t  e q u a l ly  s u i ta b le  fo r  a l l  ty p e s  

o f  l e a r n in g .  I t  a p p e a r s  to be r e l a t i v e ly  m o r e  e f fe c t iv e  in  

te a c h in g  m a t h e m a t i c s ,  s c i e n c e  a n d  f a c t - o r i e n t e d  m a t e r i a l s  

th a n  i t  d o es  in  te a c h in g  p h i lo s o p h y ,  E n g l i s h  an d  th e  m o r e  

q u a l i ta t iv e  - o r i e n t e d  s u b je c t s .

O 'D a y  (20), in  1971, in  h is  s tu d y  on te c h n iq u e s  a n d  t r e n d s

in  p r o g r a m m e d  in s t r u c t io n  (PI) co n c lu d ed :

" In  th e  f u tu r e ,  p r o g r a m s  w il l  b e c o m e  
m o r e  a d a p t iv e  to th e  l e a r n e r .  . . . E f f ic ac y  
o f te c h n iq u e  w il l ,  o f  c o u r s e ,  be found to 
v a r y  w ith  l e a r n e r  c h a r a c t e r i s t i c s  a n d  i n 
s t r u c t i o n a l  o b je c t iv e s .  "

In a 1970 p u b l ic a t io n ,  I n s t r u c t io n a l  T e ch n o lo g y  an d  th e  

S ch o o l A d m i n i s t r a t o r  ( 14 ), w e f ind  th e  fo llow ing  s u p p o r t  

fo r  bo th  th e  p r o c e s s  a n d  th e  p sy c h o lo g y  of p r o g r a m m e d  i n 

s t r u c t i o n  (PI):

"W h a t  i s  c a l l e d  p r o g r a m m e d  in s t r u c t io n  (PI) 
o r  l e a r n in g  is  a  w ay  of th in k in g  a b o u t  th e  
le a r n in g  p r o c e s s .  I t  i s  a n  a p p r o a c h  b a se d  
on  b re a k in g  dow n a  c o m p le x  l e a r n in g  t a s k  
in to  m e a n in g fu l  an d  r e l a t e d  b i ts  o r  u n i t s ,  
an d  im p l ie s  a  p s y c h o lo g y  o f l e a r n in g .  P r o 
g r a m m e d  le a r n in g  is  a s  v a l id  o r  e f fe c t iv e
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in  p ro m o t in g  l e a r n in g  a s  i s  th e  p s y 
cho logy  on  w h ich  i t  i s  b a s e d .  I t  c an  
be co u p led  w ith  o th e r  m e a n s ,  s u c h  a s  
a  p i e c e  o f  c o m p u te r  h a r d w a r e  o r  a  
p r i n t e d  v o lu m e .  Im m e d ia te  r e i n f o r c e 
m e n t  is  one  of i ts  m o s t  v i t a l  a s p e c t s .  "

M c K e a c h ie  ( 37 ), in  h is  in v e s t ig a t io n  in to  r e s e a r c h  on

te a c h in g  c o m p a r e d  the  l e c t u r e  m e th o d  o f in s t r u c t i o n  w ith

p r o g r a m m e d  i n s t r u c t io n  (PI) a s  fo llow s:

" I t  s e e m s  th a t  the  te a c h in g  m a c h in e  
( p r o g r a m m e d  in s t r u c t i o n  (PI)) sh o u ld  
h av e  a d v a n ta g e s  o v e r  th e  l e c t u r e r ,  fo r  
the  s e q u e n c e  can  be c a r e f u l ly  p la n n e d  
to u t i l i z e  r e s e a r c h  on th e  m e th o d  of 
s u c c e s s f iv e  a p p r o x im a t io n s ,  on  c o n 
c r e t e  to a b s t r a c t  s e q u e n c e s  in  p r o b le m  
so lv in g ,  and  on bu ild ing  up  g e n e r a l 
i z a t io n s  f r o m  v a ry in g  s p e c i f i c s .
L e c t u r e r s ,  on the  o th e r  h a n d , v a r y  
g r e a t l y  in th e  d e g r e e  to w h ich  they  
o r g a n iz e  t h e i r  m a t e r i a l s  s y s t e m a t i c a l l y .
P r o b a b ly  few l e c t u r e r s  u s e  o p t im a l  
s e q u e n c e s  of p r e s e n t a t i o n .  "

" M o r e o v e r ,  th e  l e a r n e r  in  a  l e c t u r e  is  
l a r g e l y  p a s s iv e ,  w h ile  th e  l e a r n e r  u s in g  
a  te a c h in g  m a c h in e  is  c o n t in u a l ly  a c t iv e .
M any s tu d ie s  of d i f f e r e n t  ty p e s  of le a r n in g  
a n d  c o n ce p t  f o r m a t io n  d e m o n s t r a t e  th a t  
a c t i v e  l e a r n in g  is  m o r e  e f fe c t iv e  th a n  
p a s s i v e  l e a r n in g  ( e . g . ,  E b b in g h a u s ,  1913;
W o lf le ,  193 5 ) ."

E f fe c t  of O th e r  F a c t o r s  on  A c h ie v e m e n t

In an y  s tu d y  on  e d u c a t io n a l  a c h i e v e m e n t  of a d u l t s ,  r e s e a r c h  

r e g a r d in g  th e  e f f e c t  of a g e  on a c h ie v e m e n t  is  r e le v a n t .  In
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r e c e n t  y e a r s ,  t h e r e  has  b e en  a  g r e a t  d e a l  of r e s e a r c h  d e a l in g  

w ith  th is  s u b je c t .

S o m e  of th e  e a r ly  r e s e a r c h  in  a d u l t  l e a r n in g  w as c o n d u c te d

by T h o rn d ik e  ( 2 6 , P* 177), d u r in g  th e  p e r io d  1924 - 1928, w h ich

le d  to  th e  p u b l ish in g  of th e  f i r s t  s u b s ta n t iv e  r e s e a r c h  r e p o r t  in

th is  a r e a .  In th i s  r e p o r t ,  T h o r n d ik e  concluded :

" In  g e n e r a l ,  t e a c h e r s  of a d u l t s  of 
a g e s  2 5 -4 5  shou ld  e x p e c t  th e m  to 
l e a r n  a t  n e a r ly  th e  s a m e  r a t e  and  in 
n e a r ly  th e  s a m e  m a n n e r  a s  they  w ould  
h a v e  l e a r n e d  th e  s a m e  th in g  a t  f i f te e n  
to tw en ty .  What th a t  r a t e  a n d  m a n n e r  
w il l  be  d ep en d s  upon  th e  g e n e r a l  i n t e l 
l ig e n c e  an d  s p e c ia l  c a p a c i t i e s  of th e  
in d iv id u a l .  "

T h o r n d ik e  w en t on to s u g g e s t  t h a t  th e  b e s t  age  f o r  l e a r n in g

is  in  th e  tw e n t ie s  an d  any a g e  b e lo w  f o r ty - f iv e  is  b e t t e r  th a n

a g e s  t e n  to  fo u r te e n .  He p o in te d  o u t  s p e c i f i c a l ly  tha t:

" C hildhood  w as e m p h a t i c a l ly  n o t  th e  
b e s t  a g e  fo r  l e a r n in g ,  in  th e  s e n s e  of 
th e  a g e  w hen th e  g r e a t e s t  r e t u r n s  p e r  
u n i t  of t im e  s p e n t  a r e  r e c e iv e d .  "

A k ey  s tu d y  on  a d u l t  l e a r n in g  a b i l i ty  w as  c o n d u c ted  by 

C o n ra d  an d  J o n e s  (1 2 ) ,  in  1933, u s in g  th e  A r m y  A lp h a  T e s t  

o f  W o r ld  W a r  I. T h is  in v e s t ig a t io n  p r o v id e d  ev id en c e  th a t  

in te l l ig e n c e ,  d e f in e d  a s  th e  a b i l i ty  to  l e a r n ,  i n c r e a s e d  up to 

a g e  21 a n d  th e n  g ra d u a l ly  d e c l in e d  u n t i l  a g e  60. In 1939, th e
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W e c h s l e r  - B e l le v u e  S c a le  p o r t r a y e d  p e a k  p e r f o r m a n c e  b e 

tw een  a g e s  2 0 -2 4 .  In the  1955 v e r s io n  of the  W e c h s le r  A du lt  

In te l l ig e n c e  S c a le  ( 27 ), (WAIS), th e  p e r f o r m a n c e  p e a k  i n 

i n c r e a s e d  to a g e s  2 5 -2 9  a n d  d e c l in e d  ev en  l e s s  n o t ic e a b ly .  A 

lo n g i tu d in a l  s tu d y  by O w ens  ( 21), in  a  s u b s e q u e n t  t e s t in g  of 

f o r m e r  Iowa S ta te  C o lle g e  s tu d e n t s  who h a d  b een  t e s t e d  30 y e a r s  

e a r l i e r  w ith  th e  W o rld  W ar I A r m y  A lp h a  T e s t ,  r e p o r t e d  an  

i n c r e a s e  in  s c o r e s  of . 55SD .

An a s s o c i a t e  of T h o r n d ik e 's ,  I rv in g  L o r g e  ( 16 ), b e l ie v e d

th a t  th e  a b i l i ty  to l e a r n  d id  n o t  d e t e r i o r a t e  w ith  ag e ,  bu t th a t

a t t i tu d e  o r  p e r c e p t io n  of th e  l e a r n in g  s i tu a t io n ,  in  t e r m s  of

g o a ls  an d  v a lu e s  of the  a d u l t  s tu d e n t ,  w e r e  m o r e  im p o r t a n t

th a n  c h r o n o lo g ic a l  age:

" L e a r n in g  is  the  p o w e r  to l e a r n ,  
w h ile  l e a r n in g  p e r f o r m a n c e  is  a 
fu n c t io n  of th e  c i r c u m s t a n c e s  u n d e r  
w h ich  a  p e r s o n  p e r f o r m s .  If a  p e r s o n  
th in k s  th e  a s s ig n e d  l e a r n in g  t a s k  is  
s i l ly ,  o r  i f  he  c o n c e iv e s  th a t  th e  p r i 
m a r y  o b je c t iv e  is  a c c u r a c y ,  o r  i f  he  
h a s  d e v e lo p e d  a  p e r s o n a l  te m p o  fo r  
w o rk in g  on  t a s k s  in  g e n e r a l .  . . th en  
r e g a r d l e s s  of h is  p o te n t i a l  a b i l i ty  to 
l e a r n ,  h is  l e a r n in g  p e r f o r m a n c e ,  when 
m e a s u r e d  by a m o u n t  a c c o m p l i s h e d  p e r  
u n i t  of t im e ,  m u s t  s h o w  a  d e c r e m e n t .  "

L o r g e ,  a l s o  b e l ie v e d  th a t  i n v e s t i g a t o r s  c o n fu se d  s lo w e r  

s p e e d  of r e a c t i o n  w ith  a  d e c l in e  in  th e  c a p a c i ty  to  l e a r n .
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T h e  U n iv e r s i ty  of N e b r a s k a  h a s  done c o n s id e r a b l e  r e 

s e a r c h  on a d u l t s  e n r o l l e d  in  u n i v e r s i t y  even ing  c o u r s e s  in 

o r d e r  to  d e t e r m in e  th e  e f f e c t  of a g e ,  e d u c a t io n ,  a n d  e x te n t  of 

p r e v io u s  a d u l t  e d u ca t io n  on a c h ie v e m e n t .  T h r e e  m a j o r  f in d in g s  

a r e  r e p o r t e d  by Knox a n d  S jo g r e n  ( 35 ):

" In  the  le a r n in g  e x p e r i m e n t s ,  a g e  
w as  n e v e r  s ig n i f ic a n t ly  r e l a t e d  to 
a c h ie v e m e n t ,  w h ile  t h e r e  w as  a c o n 
s i s t e n t ,  p o s i t iv e  r e l a t i o n s h ip  be tw een  
a c h ie v e m e n t  a n d  l e v e l  of e d u c a t io n .  . .

" T h e r e  w as  no s ig n i f i c a n t  d i f f e r e n c e  
b e tw ee n  th e  s u b je c t s  who h a d  en g ag ed  
in  a d u l t  e d u c a t io n  in  th e  p r e v io u s  f ive  
y e a r s  an d  th o s e  w ho h a d  no t ,  in  t e r m s  
o f s u c h  v a r i a b l e s  a s  a g e ,  in te l l ig e n c e ,  
l e v e l  of f o r m a l  e d u c a t io n ,  p r o p o r t io n  of 
m e n  a n d  w o m en , i n t e r e s t ,  e tc .  The s u b 
j e c t s  who h ad  p a r t i c i p a t e d  in  a d u l t  e d u c a t io n  
( re c e n t ly )  a c h ie v e d  s ig n i f ic a n t ly  b e t t e r  in 
th e  le a r n in g  u n i ts  a l l  th e  w ay  th ro u g h  th e  
p r o j e c t ,  th an  th o s e  who h a d  n o t  b een  a c t iv e  
in  a d u l t  e d u c a t io n  in  th e  p r e v io u s  f ive  
y e a r s . . . . "

" T h e  th i r d  f ind ing  c o n c e r n e d  p a c e  of l e a r n in g .  . ..
W hen  a l lo w ed  to  p r o c e e d  a t  t h e i r  own r a t e ,  
th e  s lo w e s t  p e r f o r m a n c e  w as  by the  o ld e r ,  
t h o s e  w ith  l e s s  f o r m a l  e d u c a t io n ,  an d  th o s e  
who h a d  no t r e c e n t ly  p a r t i c i p a t e d  in  a d u l t  
e d u c a t io n .  In g e n e r a l ,  th o s e  who s e t  a  f a s t e r  
l e a r n in g  p a c e ,  w e r e  th o s e  who a c h ie v e d  s i g 
n if i c a n t ly  b e t t e r . "

M c A re a v y  ( 18 ), on  th e  o t h e r  h an d , in  th e  in v e s t ig a t i o n  of 

th e  e f fe c t  of a g e  on a c h ie v e m e n t ,  u s in g  102 G o v e r n m e n t  e m p lo y e e s
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who w e r e  a t te n d in g  a  s h o r t ,  i n t e n s iv e  c o u r s e  in D ata  P r o c e s 

s in g ,  r e p o r t e d  a  s ig n i f i c a n t  d i f f e r e n c e  in a c h ie v e m e n t  b e tw ee n  

th o s e  s u b je c ts  u n d e r  46 y e a r s  of a g e  an d  th o s e  46 y e a r s  of a g e  

a n d  o ld e r .  T h o se  u n d e r  46 a c h ie v e d  a t  a  h ig h e r  l e v e l  on th e  

a v e r a g e  th an  th o s e  o v e r  th a t  a g e .

T h e  bulk  of th e  e v id e n c e  s e e m s  to in d ic a te  th a t  a g e  p e r  s e  

is  n o t  c r i t i c a l  to a c h ie v e m e n t .  S u ch  f a c to r s  a s  c h a n g e s  in  a t t i 

tu d e ,  m o t iv a t io n ,  g o a ls ,  v a lu e s ,  a n d  p h y s ic a l  c o n d i t io n  in 

r e l a t io n  to ag e  w ould  s e e m  to be m o r e  im p o r ta n t .

In a  s tudy  c o n d u c te d  f o r  th e  N a t io n a l  O p in io n  R e s e a r c h  C e n 

t e r ,  J o h n s to n e  an d  R iv e r s  ( 10 ) co n c lu d e d  th a t  th e  m o r e  e d u c a t io n  

an  in d iv id u a l  h ad  th e  m o r e  l ik e ly  th a t  in d iv id u a l  w ou ld  co n tin u e  

to p u r s u e  h is  e d u c a t io n .  T h is  w as  b a s e d  on t h e i r  c o n c lu s io n  th a t  

in the  p r o c e s s  of o b ta in in g  a n  e d u c a t io n ,  p e o p le  l e a r n  th a t  e d u 

c a t io n  is  a  con tin u in g  l i f e  e x p e r i e n c e  a n d  th e  m e a n s  of a c q u i r in g  

new  s k i l l s  an d  k n o w le d g e  in  l i fe .

In h is  s tu d y  of f a c t o r s  a f fe c t in g  a d u l t  e d u c a t io n ,  J e n s e n  ( 9 ) 

s t a te d :

" T h e  s in g le  f a c t o r  th a t  w as  found to 
h av e  a  s ig n i f ic a n t  l e v e l  of a c h ie v e m e n t  
w as  e d u c a t io n a l  b a c k g ro u n d .  S u b je c ts  
who w e r e  c o l le g e  g r a d u a te s  d e m o n s t r a t e d  
a  s ig n i f ic a n t ly  h ig h e r  l e v e l  o f  a c h ie v e m e n t  

• th an  s u b je c t s  who w e r e  no t c o l le g e  g r a d u a t e s .  "
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A s tu d y  to  id e n t i fy  the  a t t i tu d e s  an d  i n t e r e s t s  c h a r a c t e r i s 

t ic  of l e a r n e r s  w a s  c o n d u c te d  by D eane  (32 ) in  1950. He 

s tu d ie d  t h r e e  d i s t i n c t l y  d i f f e r e n t  a d u l t  e d u c a t io n  p r o g r a m s :  

a G r e a t  B ooks  r e a d in g  an d  d i s c u s s i o n  g ro u p ,  a  n o n - c r e d i t  

e v en in g  sc h o o l  g ro u p ,  a n d  a  c o l le g e  c r e d i t  g ro u p .  S p e c if ic  i n 

v e s t i g a t io n  o f  the  c o l le g e  c r e d i t  g ro u p  in d ic a te d  th a t  th e  m a j o r i t y  

a t te n d e d  b e c a u s e  o f  e m p lo y e r  p r e s s u r e .  A t te n d a n c e  w as  f r e 

q u e n t ly  m a d e  a  r e q u i r e m e n t  fo r  p r o m o t io n .  T h e s e  in d iv id u a ls  

w e r e  a l s o  i n t e r e s t e d  in  th e  p r a c t i c a l  a s p e c t s  of th e  c o u r s e  

m a t e r i a l  and  o p en ly  e x p r e s s e d  how th ey  u s e d  i t  on  th e  job .

T h e  lo n g - te rm  g o a l  fo r  th i s  g ro u p  w as  v o c a t io n a l  s u c c e s s  and  

f in a n c ia l  s e c u r i t y .  D ean e  c o n c lu d e d  th a t :

"O ne  v e r y  s ig n i f ic a n t  d i f f e r e n c e  b e tw e e n  
th o s e  who c o m p le te d  c o u r s e s  and  th o s e  
who d id  no t, c o n c e r n e d  t h e i r  s t a t e m e n t s  
of t h e i r  p u r p o s e s  in  e n te r in g  th e  p r o g r a m s .
T h o s e  who c o m p le te d  d e f in i te  s e m e s t e r  
u n i ts ,  and  in  m a n y  c a s e s  w en t on  to  ta k e  
m o r e  w o rk ,  a l m o s t  i n v a r i a b ly  c i te d  v o c a t io n a l  
r e a s o n s  f o r  e n r o l lm e n t .  "

B oth  M c A re a v y  ( 18) and  J e n s e n  ( 9 ) c o n c lu d e d  th a t  t h e r e

w as  not enough  e v id e n c e  to in d ic a te  th a t  th e  r e a s o n  fo r  a  s u b 

j e c t ' s  a t te n d a n c e  a t  a  s h o r t ,  in te n s iv e  m a n a g e m e n t  c o u r s e  

a f f e c t s  h is  le v e l  o f  a c h ie v e m e n t .  In  c o n s id e r in g  th e  l i t e r a t u r e
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on th is  p o in t ,  h o w e v e r ,  i t  m ig h t  be a s s u m e d  th a t  a  s u b je c t  

who w as  r e q u i r e d  to  a t te n d  a c o u r s e  by h i s  s u p e r v i s o r  r a t h e r  

than  by h is  own in d iv id u a l  m o t iv a t io n ,  w ould  a c h ie v e  a t  a lo w e r  

le v e l .
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III. DESIGN O F E X P E R IM E N T S  
AND E X P E R IM E N T A L  M ETH O D O LO G Y

T H E  E X P E R IM E N T A L  S E T T IN G  

In o r d e r  to t e s t  the  h y p o th e se s  s t a t e d  in  C h a p te r  I, a  s e t t in g  

w h e re  a d u l t  s tu d e n ts  w ould  p a r t i c i p a t e  in s h o r t ,  c o n c e n t r a te d  

m a n a g e m e n t  c o u r s e s  of in s t r u c t io n  w a s  r e q u i r e d .  The D e p a r t 

m e n t  of A r m y  h a s  e s t a b l i s h e d  a n d  m a in ta in s  an  A gency  a t  R ock  

Is la n d  A r s e n a l ,  I l l in o is ,  w h o se  m i s s i o n ,  in p a r t ,  is  to d e v e lo p  

and co n d u c t  s h o r t ,  c o n c e n t r a te d  m a n a g e m e n t  c o u r s e s  fo r  m i l i 

t a r y  a n d  c iv i l ia n  e m p lo y e e s  of th e  F e d e r a l  G o v e rn m e n t .  T he  

U n ited  S ta te s  A r m y  M a n a g e m e n t  E n g in e e r in g  T ra in in g  A g en cy  

(AM ETA) h a s  been  conducting  c o u r s e s  in m a n a g e m e n t  e n g i n e e r 

ing an d  a s s o c i a t e d  a r e a s  o v e r  th e  l a s t  tw en ty  y e a r s .  At the  

p r e s e n t  t im e ,  th e  c u r r i c u l u m  c o n s i s t s  of 6 6  c o u r s e s  ra n g in g  in 

le n g th  f r o m  t h r e e  day s  to n ine  w e e k s .

T h e  c o u r s e s  a r e  d e v e lo p e d  in  r e s p o n s e  to s ta t e d  t r a in in g  

n e ed s  o f  c iv i l i a n  e m p lo y e e s  of th e  D e p a r t m e n t  o f  D e fen se .  T h e  

c u r r i c u l u m  c o n s i s t s  of sev en  b a s ic  s u b je c t  a r e a s :

1. A u to m a t ic  D ata  P r o c e s s i n g

2. B u s in e s s  A d m in i s t r a t io n

3. S t a t i s t i c s
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4. O p e ra t io n s  R e s e a r c h

5. Q u a li ty  C o n tro l

6 . R e l ia b i l i ty  E n g in e e r in g

7. I n d u s t r i a l  E n g in e e r in g

T h e  c o u r s e  t i t l e s  a n d  le n g th s  a r e  in c lu d e d  a s  A p p e n d ix  2. 

E a c h  of t h e s e  c o u r s e s  h a s  s p e c i f ic  e d u c a t io n a l  o b je c t iv e s  w ith  

s u b je c t  m a t t e r  d o c u m e n ta t io n  an d  a p p r o p r i a t e  m e th o d s  o f  in 

s t r u c t i o n  to a c h ie v e  th e s e  o b je c t iv e s .  T h ey  a r e  d e v e lo p e d  an d  

c o n d u c te d  by c iv i l ia n  e m p lo y e e s ,  e a c h  of w hom  is  a  c o l le g e  

g r a d u a te  and  who, b e c a u s e  o f  e d u c a t io n  and  e x p e r i e n c e  is  c l a s s i 

f ie d  a s  a  m a th e m a t i c i a n ,  i n d u s t r i a l  e n g in e e r ,  g e n e r a l  e n g in e e r ,  

m a n a g e m e n t  a n a ly s t  o r  c o m p u te r  s y s t e m s  a n a ly s t .

T h e  t r a in in g  p r o g r a m  p a r t i c i p a n t s  a r e  m i l i t a r y  a n d  c iv i l ia n  

p e r s o n n e l  f r o m  th ro u g h o u t  th e  w o r ld .  P e r s o n n e l  f r o m  o th e r  

F e d e r a l  A g e n c ie s  and  D e p a r t m e n t s ,  p lu s  s e le c te d  F o r e ig n  N a t io n 

a l s  a r e  a c c o m m o d a te d  a s  r e s o u r c e s  and  c l a s s  s p a c e  p e r m i t s .  

S tu d e n ts  r e p r e s e n t  v i r t u a l ly  e v e r y  o c c u p a t io n a l  c a t e g o r y  in  th e  

F e d e r a l  S e r v i c e  and  ra n g e  f r o m  G S -5  to G S -18  in  C iv il  S e r v i c e  

G r a d e  an d  L ie u te n a n t  to G e n e r a l  in  m i l i t a r y  ra n k .  A p p r o x im a te ly  

5, 000 p e o p le  a r e  t r a in e d  a n n u a l ly  a t  th e  A M E T A  c a m p u s  in  R ock  

I s la n d  an d  2, 500 a r e  t r a i n e d  a t  v a r io u s  o f f - c a m p u s  lo c a t io n s
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th ro u g h o u t  th e  w o r ld .

T he  A M E T A  f a c i l i ty  in  R o ck  I s la n d  c o n ta in s  t h i r t e e n  c l a s s 

r o o m s ,  e a c h  c l a s s r o o m  a p p r o x im a te ly  35' by 60 ' in  s i z e .  T he  

c l a s s r o o m  w ill  a c c o m m o d a te  up  to  t h i r t y  s tu d e n ts  a n d  th e  s e a t 

ing a r r a n g e m e n t  is  d e s ig n e d  to  a c c o m m o d a te  l e c t u r e ,  s e m i n a r  

a n d  in d iv id u a l  s tu d y  a c t i v i t i e s .  A d i a g r a m  of th e  c l a s s r o o m  

lay o u t  is  p ro v id e d  in  A p p e n d ix  3.

P o p u la t io n  a n d  S a m p le  

The " M a n a g e m e n t  S t a t i s t i c s "  c o u r s e  w as  c h o s e n  f r o m  am o n g  

th e  s i x t y - s i x  c o u r s e s  in  th e  c u r r i c u l u m  to  p r o v id e  s u b je c t s  f o r  

th e  e x p e r im e n t .  T h e  c o u r s e  is  two w eek s  in  d u r a t io n  an d  f ive  

to  e ig h t  c l a s s e s  a r e  c o n d u c te d  in  th is  c o u r s e  a n n u a l ly .  S tu d en ts  

a r e  s e l e c t e d  f o r  t h e s e  c l a s s e s  in  th e  fo llow ing  m a n n e r :

An a n n u a l  c o m p r e h e n s iv e  s u r v e y  of t r a in in g  n e e d s  is  c o n 

d u c te d  th ro u g h o u t  th e  F e d e r a l  G o v e rn m e n t  an d  f r o m  th is  s u r v e y ,  

A M E T A  r e c e iv e s  o v e r a l l  r e q u i r e m e n t s  f o r  i t s  c o u r s e s .  F o r  th e  

p e r io d  J u ly  1, 1972 to  J u n e  30, 1973, 370 r e q u e s t s  f o r  s p a c e s  in  

th e  M a n a g e m e n t  S t a t i s t i c s  c o u r s e  w e r e  r e c e iv e d .  Due to  l i m i t a 

t io n  of i n s t r u c t o r s  an d  c l a s s r o o m s ,  on ly  27 s tu d e n t s  w e r e  a c c e p te d  

in  e a c h  of the  s ix  c l a s s e s ,  f o r  a  m a x im u m  of 162 s tu d e n t s .  S p a c e s  

a r e  a l lo c a te d  to  the  r e q u e s t in g  a c t i v i t i e s  in  d i r e c t  p r o p o r t i o n  to
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t h e i r  e x p r e s s e d  r e q u i r e m e n t s .  T h e  s p a c e s  a r e  a l s o  a l lo c a te d  

ev en ly  o v e r  the  y e a r  to  a l lo w  fo r  s o m e  f le x ib i l i ty  in  p la n n in g  a t  

th e  re q u e s t in g  a c t iv i ty .  No c o n s id e r a t io n  is  m a d e  in  th e  a l lo c a t io n  

p r o c e s s  of any  s tu d e n t  c h a r a c t e r i s t i c s ,  s u c h  a s  a g e ,  s e x ,  w o rk  

e x p e r i e n c e  o r  e d u c a t io n .

T h e  s a m p le  th e n ,  c o n s i s t s  of th o s e  in d iv id u a ls  in  F e d e r a l  

S e r v ic e  who h a v e  b e e n  s e n t  to A M E T A  by t h e i r  o rg a n iz a t io n s  to 

a c q u i r e  th e  k n o w led g e  p r o v id e d  in the  M a n a g e m e n t  S t a t i s t i c s  

c o u r s e .  T h is  s a m p l e  co u ld  be  th o u g h t of a s  a d u l t s  f r o m  a  p o p u la 

t io n ,  who r e q u i r e  s h o r t ,  in te n s iv e  t r a in in g  in  m a n a g e m e n t - o r i e n t e d  

s u b je c t s  in  o r d e r  th a t  th e y  m ig h t  a c h ie v e  a  h ig h e r  l e v e l  o f  p e r 

f o r m a n c e  in a c c o m p l i s h in g  t h e i r  a s s ig n e d  w o rk  t a s k s .

F o u r  c l a s s e s  o f th e  M a n a g e m e n t  S t a t i s t i c s  c o u r s e  w e r e  c h o se n  

a s  th e  s a m p le  o f  th is  p o p u la t io n .  T h e  c l a s s e s  w e r e  co n d u c te d  by 

A M E T A  a t  R o ck  I s la n d ,  I l l in o i s  on the  fo llow ing  d a te s :

C la s s  1 1 1 - 2 2  S e p te m b e r  1972

C la s s  2 6 - 1 7  N o v e m b e r  1972

C la s s  3 1 1 - 2 2  D e c e m b e r  1972

C la ss  4 8 - 1 9  J a n u a r y  1973

S in ce  s tu d e n ts  a r e  a s s ig n e d  to th e  s ix  c l a s s e s  in  a  r a n d o m  

fa sh io n ,  i. e . , a l l  o f  th e  s ix  a r e  c o n s t i tu te d  in  th e  s a m e  m a n n e r ,
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i t  w as  n o t  n e c e s s a r y  to  r a n d o m ly  s e l e c t  fo u r  c l a s s e s  f r o m  th e  

s ix  be ing  o f f e r e d .  If t h e r e  w e r e  s o m e  r e a s o n  to  th in k  th a t  c o m 

p o s i t io n  of c l a s s e s  w as  d i f f e r e n t ,  f o r  e x a m p le ,  f r o m  S e p te m b e r  

to  J u n e ,  a  r a n d o m  s e l e c t io n  of fo u r  c l a s s e s  f r o m  th e  s ix  w ould  

be r e q u i r e d .  A c h e c k  on th is  f a c t o r  w as  m a d e  by ta b u la t in g  th e  

a g e s  a n d  job  p o s i t io n  r a n k s  of th e  s tu d e n t s  e n r o l l e d  in  th e  f ive  

c l a s s e s  c o n d u c te d  in  M a n a g e m e n t  S t a t i s t i c s  d u r in g  th e  p e r io d ,  

S e p te m b e r  1971 th ro u g h  J u n e  1972. T h e r e  w e r e  no s ig n i f ic a n t  

d i f f e r e n c e s  in  t h e s e  tw o s tu d e n t  v a r i a b l e s  in  th e  f iv e  c l a s s e s .

E v en  th ough  th e  r e q u e s t in g  a c t i v i t i e s  a r e  a l lo c a te d  s p a c e s  

in  s p e c i f i c  c o u r s e s ,  in  s o m e  i n s t a n c e s ,  th e y  do n o t s en d  th e  s t u 

d e n ts  w ho w e r e  o r ig in a l ly  n o m in a te d  b e c a u s e  of s u c h  f a c t o r s  a s  

s i c k n e s s ,  h ig h e r  w o rk  p r i o r i t i e s  o r  l a c k  of t r a in in g  fu n d s ,  t h e r e 

f o r e ,  c l a s s  s i z e s  v a r y .  In th e  c l a s s e s  u s e d  in  th is  s tu d y , 29 

s tu d e n t s  c o m p le te d  C la s s  #1, 27 s tu d e n t s  c o m p le te d  C la s s  #2 

an d  26 s tu d e n t s  c o m p le te d  C l a s s e s  #3 a n d  #4 r e s p e c t iv e ly .  T o ta l  

s a m p le  s i z e  f o r  th e  f o u r  c l a s s e s  e x a m in e d  w as  108.

A d m in i s t r a t i o n  of C o u r s e  of I n s t r u c t io n

T h e  M a n a g e m e n t  S t a t i s t i c s  c o u r s e  is  a  tw o -w e e k  c o u r s e  

d e s ig n e d  to p r o v id e  th e  e n r o l l e e  w ith  a  b a s ic  u n d e r s ta n d in g  of 

m e th o d s  u s e d  in  th e  c o l le c t io n ,  p r e s e n t a t i o n ,  a n a ly s i s  i n t e r p r e 

ta t io n  a n d  e v a lu a t io n  of d a ta  fo r  m a n a g e m e n t  p u r p o s e s .  T h e
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m a j o r  to p ic s  in c lu d e :

1. R o le  of S t a t i s t i c s  in  M a n a g e m e n t  (P I  v s .  L e c tu r e )

2. D e s c r ip t iv e  S t a t i s t i c s  (P I  v s .  L e c tu r e )

3. N o r m a l  D is t r ib u t io n

4. S a m p lin g  f o r  E s t i m a t i o n  a n d  C o n t ro l

5. C o r r e l a t i o n  - R e g r e s s i o n

6 . T e s t in g  of H y p o th e s e s

T h e  e d u c a t io n a l  o b j e c t iv e s  d e v e lo p e d  f o r  th is  c o u r s e  a r e  

g iv e n  in  A p p e n d ix  4.

T h e  c o u r s e  m a t e r i a l  c o n s i s t s  of:

S u m m a r y  O u tl in e :  T h i s  b r i e f  o u t l in e  id e n t i f i e s  to p ic s  to 

be c o v e r e d  in  e a c h  h a l f - d a y  s e s s i o n .  T h is  s u m m a r y  o u t l in e  

is  in c lu d e d  in A p p e n d ix  5.

C o u r s e  B ook: A g e n e r a l  i n t r o d u c t o r y  t e x t  d e v e lo p e d  and  

m a in t a in e d  by th e  A M E T A  D e p a r t m e n t  o f  A p p lie d  M a th e m a t i c s  

an d  S t a t i s t i c s  to:

a .  P r o v id e  c o n t in u i ty  to  th e  c o u r s e  m a t e r i a l  c o v e r e d  

by l e c t u r e  a n d  d i s c u s s io n .

b. P r o v i d e  a d d i t io n a l  e x a m p l e s  of p r i n c i p l e s  an d  

m e th o d s  d i s c u s s e d .
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P r o g r a m m e d  I n s t r u c t io n  M a t e r i a l : S t a t i s t i c s  a n d

M e a s u r e m e n t ;  A P r o g r a m m e d  I n s t r u c t io n  , (22 ) .

V u -G ra p h  S l id e s :  T r a n s p a r e n c y  s l id e s  a r e  u s e d  to  p r e 

s e n t  th e  m o s t  s ig n i f i c a n t  c o n c e p ts ,  p r i n c ip l e s  a n d  m e th o d s  

to  th e  c l a s s .

I n s t r u c t o r  G uide ; T h e  g u id e  is  p r e p a r e d  by th e  i n s t r u c t o r  

in c o n fo rm a n c e  to  th e  m a t e r i a l  in d ic a te d  a b o v e ,  bu t i t  is  

in d iv id u a l iz e d  to  t a k e  a d v a n ta g e  of th e  i n s t r u c t o r ' s  p e r s o n a l  

e x p e r i e n c e  and  k n o w led g e .

T h e  i n s t r u c t o r  d o e s  n o t  p r e s e n t  a  p r e p a r e d  s c r i p t  to  th e  

c l a s s ,  bu t h e  is  e x p e c te d  to  a d h e r e  to th e  o v e r a l l  o u t l in e  a n d  

th e  p r e p a r e d  c o u r s e  m a t e r i a l .  H e  is  a l s o  e x p e c te d  to  a s s u r e  

th a t  a l l  s tu d e n ts  who a t t e n d  th e  M a n a g e m e n t  S t a t i s t i c s  c o u r s e  

a r e  e x p o se d  to  e s s e n t i a l l y  th e  s a m e  c o n te n t  a n d  c o u r s e  m a t e r 

ia l  an d  a c h ie v e  th e  p r e s c r i b e d  e d u c a t io n a l  o b je c t iv e s .

T h e  i n s t r u c t o r s  who t e a c h  th i s  c o u r s e  a r e  c l a s s i f i e d  a s  

M a th e m a t ic ia n s  o r  E n g i n e e r s .  T h e y  h a v e  c o l le g e  d e g r e e s  

a n d  w o rk  e x p e r i e n c e  in  s t a t i s t i c s .  A f te r  th e y  a r e  h i r e d ,  th e y  

s p e n d  t h r e e  to  s ix  w e e k  b e c o m in g  a c q u a in te d  w i th  c o u r s e  c o n 

te n t  a n d  p r e s e n t a t i o n  m e th o d  in  o r d e r  to d e v e lo p  t h e i r  in d iv id u a l  

I n s t r u c t o r  G u id e s .  T h ey  a l s o  a u d i t  a  c l a s s  in  M a n a g e m e n t
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S ta t i s t i c s  to  o b ta in  e x p e r i e n c e  in  th e  u s e  of c o u r s e  m a t e r i a l  

and  c l a s s  m a n a g e m e n t .  A f te r  a n o th e r  t h r e e  to  s ix  w eek  p e r 

iod of s h o r t  p r e s e n t a t i o n s ,  th e y  co n d u c t  t h e i r  f i r s t  c l a s s .

T h e  r e g u l a r  d a i ly  c l a s s  s c h e d u le  f o r  M onday  th ro u g h  F r i 

day  of th e  tw o -w eek  p e r i o d  is  a s  fo llow s:

8 : 0 0  - 1 0 : 0 0 C la s s

1 0 : 0 0  - 1 0 : 2 0 C offee  B r e a k - o u t s i d e  c l a s s r o o m

1 0 : 2 0  - 11:45 C la s s

11:45 - 1 : 0 0 L unch

1 : 0 0  - 3:00 C la s s

3:00 - 3:20 C offee B r e a k - o u t s id e  c l a s s r o o m

3:20 - 4 :30 C la s s

4:30 D is m i s s e d

T h is  tw o-w eek  s c h e d u le  y ie ld s  a p p r o x im a te ly  60 h o u r s  of 

c l a s s  t im e .  S tu d e n ts  a r e  e x p e c te d  to  s p e n d  f r o m  one to  two 

h o u r s  d a i ly  o u ts id e  of c l a s s  on r e a d in g ,  h o m e w o r k  a s s ig n m e n ts  

o r  c l a s s  p r o j e c t s .

T e a c h in g  m e th o d o lo g y  in c o r p o r a t e s  l e c t u r e ,  d i s c u s s io n ,  

in d iv id u a l  and  g ro u p  p r o j e c t s  and  te s t in g .  T h e  s a m e  i n s t r u c t o r  

co n d u c ts  the  t o ta l  tw o - w e e k  c l a s s  p e r io d .

On th e  l a s t  d ay  of c l a s s ,  a l l / 2  h o u r  t e s t  i s  a d m i n i s t e r e d
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c o v e r in g  th e  m a t e r i a l  p r e s e n t e d  d u r in g  th e  two w eek s  of

c l a s s .  C o u r s e  g r a d e s  a r e  a s s ig n e d  a s  fo l lo w s :

C o l le g e  E q u iv a le n t

0 A

S+ B

S C

s - D

U F

I I n c o m p le te

The a s s i g n m e n t  of g r a d e s  is  an  i n s t r u c t o r  d e c i s io n  b a s e d  

upon h i s  a s s e s s m e n t  of t e s t  g r a d e s  an d  o th e r  o b je c t iv e  e v i 

d en ce  su c h  a s  h o m e w o r k  a s s ig n m e n t s  a n d  c l a s s  p r o j e c t s .  T h e s e  

g r a d e s  a r e  f o r w a r d e d  to  e a c h  s tu d e n t 's  s u p e r v i s o r  a n d  b e co m e  

a  p a r t  of h i s  o f f ic ia l  r e c o r d .

T he  d e p e n d e n t  v a r i a b l e  id e n t i f ie d  in  th e  h y p o th e s e s  s t a t e d  

in  C h a p te r  I w a s  th e  l e v e l  of a c h ie v e m e n t  of s u b j e c t s . The 

le v e l  of s u b j e c t  a c h ie v e m e n t  w as  th e  c r i t e r i o n  m e a s u r e  u s e d  

in a l l  h y p o th e s e s .

T h e  in d e p e n d e n t  v a r i a b l e s  u s e d  w e r e :

R E S E A R C H  DESIGN

E x p e r i m e n t a l  V a r i a b l e s
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1. P r o g r a m m e d  I n s t r u c t io n  (PI) and  L e c tu r e

M ethod  of I n s t ru c t io n  - H y p o th e s e s  1 - 6

2. S u b je c t 's  A ge  - H y p o th e s is  2

3. S u b je c t 's  E d u c a t io n a l  B a c k g ro u n d  - H y p o th e s is  3

4. S u b je c t 's  W o rk  E x p e r ie n c e  - H y p o th e s is  4

5. S u b je c t 's  R e a s o n  f o r  C o u r s e  A t te n d a n c e  -

H y p o th e s is  5

6 . S u b je c t 's  P r e v i o u s  U s e  of P r o g r a m m e d  I n 

s t r u c t i o n  (PI) - H y p o th e s is  6 

F in a l  E x a m in a t io n  

T h e  s u b j e c t ' s  l e v e l  o f  a c h ie v e m e n t  w as  m e a s u r e d  by th e  

s c o r e  on th e  A M E T A  M a n a g e m e n t  S t a t i s t i c s  F i n a l  E x a m in a t io n  

ta k e n  by e a c h  s u b je c t  on th e  l a s t  day  of c l a s s .  T h is  t e s t  is  a 

s i x t y - i t e m ,  f o u r - c h o i c e ,  m u l t i p l e - c h o ic e  t e s t  d e v e lo p e d  by 

the  A M E T A  in s t r u c t i o n a l  s ta f f  in  c o n f o r m a n c e  w ith  p r o c e d u r e s  

id e n t i f ie d  in  E d u c a t io n a l  M e a s u r e m e n t  (15) e d i te d  by 

E. F .  L in d q u is t .  T h e  t e s t  w as  in i t i a l ly  u t i l i z e d  by J e n s e n  

in "A n A n a ly s i s  o f  th e  E f fe c t  of I n s t r u c t o r  A u t h o r i t a r i a n i s m  

an d  D e m o c r a c y  Upon A d u lt  A c h ie v e m e n t ,  " (9).

T e s t  o b je c t iv e s  a r e  in c lu d e d  a s  A p p e n d ix  6 . T h e  t e s t  

b lu e p r in t  w as  p r e p a r e d  in  th e  m a t r i x  f o r m a t  s p e c i f i e d  by
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Thorndike; and H a g e n  (27) cind i s  p r e s e n t e d  in A ppendix  7.

T e s t  i t e m s  w e re  o r ig in a l ly  d e v e lo p e d  by J e n s e n  (9 ) in 

s u f f ic ie n t  q u a n t i ty  to  p r o v id e  th e  n u m b e r s  of i t e m s  n e e d e d  

to  f i l l  th e  p e r c e n t a g e s  in  e a c h  e l e m e n t  of th e  t e s t  b lu e p r in t  

an d  to  a s s u r e  a  r e l i a b l e  a n d  v a l id  i n s t r u m e n t  of a p p r o x im a te ly  

1 1 / 2  h o u r s .

T h e  T r y o u t  T e s t  of 112 i t e m s  w a s  c o m p le te d  in  J a n u a r y ,  

1969 a t  A M E T A . T h e  r e s u l t s  of J e n s e n ' s  ( 9 , p .  38) a n a ly s i s  

of t h e s e  a r e  p r e s e n t e d  in  T a b le  1.

J e n s e n  s u m m a r i z e d  h i s  i t e m  a n a l y s i s  a s  fo l lo w s ;

" I t e m  a n a l y s i s  of th i s  t e s t  w a s  c o n d u c te d  
by d iv id in g  th e  s tu d e n t s  in to  u p p e r  t h i r d  
to t a l  t e s t  s c o r e s  a n d  th e  lo w e r  t h i r d  to ta l  
t e s t  s c o r e s ,  th e n  r e c o r d i n g  th e  p e r f o r m a n c e  
of e a c h  g ro u p  on e v e r y  i t e m .  By c o n s i d e r 
ing  th e  d i f f ic u l ty  a n d  d i s c r i m i n a t i o n  of e a c h  
i t e m ,  a  t e s t  o f 6 0  i t e m s  w a s  c o n s t r u c t e d  a s  
th e  e n d - o f - c o u r s e  a c h i e v e m e n t  t e s t  in  " M a n 
a g e m e n t  S t a t i s t i c s .  " T h e  r e l i a b i l i t y  of th is  
a c h ie v e m e n t  t e s t  w a s  d e t e r m i n e d  by s p l i t t in g

T A B L E  1

R E S U L T S  O F  T R Y O U T  T E S T

N u m b e r  of i t e m s ...................................................
N u m b e r  of s tu d e n t s  ta k in g  th e  t e s t  . . .
M e a n  s c o r e ..............................................................
S t a n d a r d  d e v ia t io n  . ....... ..................................
S p l i t - h a l f  r e l i a b i l i t y  (o d d - e v e n  i t e m s )  . . 
S p e a r m a n - B r o w n  P r o p h e s y  R e l i a b i l i t y  .

112
25
64. 16 
1 5 .4 0

. 8340 

. 9095
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th e  t e s t  in to  odd  i t e m ,  e v en  i t e m  s c o r e s  
f o r  th e  to ta l  s c o r e  of e a c h  s u b je c t  an d  
co m p u tin g  th e  S p e a r m a n - B r o w n  P r o p h e s y  
r e l i a b i l i t y  c o e f f ic ie n t .

In th e  c u r r e n t  e x p e r i m e n t ,  th e  F i n a l  E x a m in a t io n  w as  

a d m i n i s t e r e d  to  a l l  s u b je c t s  a t  th e  c o n c lu s io n  of e a c h  c o u r s e  

by th e  c o u r s e  i n s t r u c t o r .  One a n d  o n e - h a l f  h o u r s  w e r e  a l 

lo w ed  f o r  th e  s u b je c t  to  t a k e  th e  t e s t .  T h e  F in a l  E x a m in a t io n  

is  p r e s e n t e d  a s  A p p e n d ix  8 .

P r e - T e s t

S u b je c t 's  in c o m in g  s k i l l  l e v e l  w as  m e a s u r e d  by a  s c o r e  

on a  f o u r - c h o i c e ,  m u l t i p l e - c h o i c e  i t e m  t e s t  a d m i n i s t e r e d  a t  

th e  s t a r t  of e a c h  of th e  fo u r  c l a s s e s .  T he  i t e m s  fo r  th e  P r e -  

T e s t  w e r e  s e l e c t e d  f r o m  a m o n g  th e  112 i t e m s  on th e  T ry o u t  

T e s t  th a t  w e re  no t u s e d  in  th e  F i n a l  E x a m in a t io n .  In ad d i t io n ,  

t h e s e  i t e m s  w e r e  c h o s e n  a c c o r d in g  to  th e  s a m e  b lu e p r in t  an d  

th e  a n a l y s i s  of t e s t  i t e m s  u s e d  in  th e  T r y o u t  T e s t .

S c h e d u le  c o n s t r a i n t s  r e q u i r e d  th a t  th e  P r e - T e s t  n o t  

u t i l i z e  m o r e  th a n  45 m in u te s  of c l a s s  t i m e ,  c o n s e q u e n t ly  th e  

P r e - T e s t  c o n s i s t e d  of t h i r t y  i t e m s .  T h e  P r e - T e s t  i s  p r e 

s e n te d  a s  A p p en d ix  9.

S tu d e n t  S u rv e y

A m u l t ip l e - c h o ic e ,  in i t i a l  s tu d e n t  s u r v e y  w as  p r e p a r e d
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to o b ta in  the  fo llow ing  d a ta :

1. A ge

2. H ig h e s t  L e v e l  o f  F o r m a l  E d u c a t io n

3. P r i m a r y  R e a s o n  f o r  C la s s  A t te n d a n c e

4. P r e v io u s  U se  of P r o g r a m m e d  I n s t r u c t io n ( P I )  M a te r i a l  

T h e  S tu d e n t  S u rv e y  f o r m  is  A p pend ix  10. T h e  r e l i a b i l i t y  of

th is  i n s t r u m e n t  w as d e t e r m i n e d  by c o m p a r in g  r e s p o n s e s  to 

I t e m s  1. an d  4. to r e s p o n s e s  o b ta in e d  f o r  th e  s a m e  i t e m s  on the  

e n r o l lm e n t  r e q u e s t  f o r w a r d e d  to A M E T A  five  w eek s  p r i o r  to  the  

beg inn ing  of c l a s s .  I n a s m u c h  a s  a n a ly s i s  in d ic a te d  a  s ig n i f ic a n t  

d e g r e e  o f  u n i fo r m i ty  of r e s p o n s e s ,  i t  w as c o n c lu d e d  th a t  r e s p o n 

s e s  to o th e r  i t e m s  w e r e  a l s o  r e l i a b l e .

T h e  S tu d en t  S u r v e y  f o r m  w as  c o m p le te d  a t  th e  b eg inn ing  of 

c l a s s .  T h e  s u b je c t  w as  a l lo w e d  a p p r o x im a te ly  f i f te e n  m in u te s  

to c o m p le te  th e  S tu d e n t  S u rv e y  f o r m .

E n d - o f - C o u r s e  E v a lu a t io n  

E a c h  s tu d e n t  who a t te n d s  A M E T A  is  a s k e d  to c o m p le te  a 

c o u r s e  e v a lu a t io n  s h e e t  p r i o r  to g ra d u a t io n .

Two s p e c i a l  f o r m s  of th is  e v a lu a t io n  s h e e t  w e r e  p r e p a r e d  

th a t  w ould  p r o v id e  th e  in f o r m a t io n  r e q u i r e d  by A M E T A  a s  w e ll  

a s  th a t  in f o r m a t io n  n e e d e d  f o r  th is  r e s e a r c h .  T h e  two
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s p e c ia l  f o r m s  c o n ta in e d  c e r t a in  e l e m e n t s  of c o m m o n  d a ta ,  

s uch  a s :

1. S u b je c t 's  b e l ie f  c o n c e rn in g  th e  lo g ic a l  o r g a n i -

z a t io n  of th e  c l a s s .

2. S u b je c t 's  b e l ie f  in  h is  a b i l i ty  to ap p ly  t r a in in g

to h is  jo b .

3. A v e r a g e  d a i ly  n o n - c l a s s  t im e  d e v o ted  to  th e

s tu d y  of c o u r s e  m a t e r i a l s .

4. A v a i la b i l i ty  of c o u r s e  r e l a t e d  a s s i s t a n c e  w ith in

th e  c l a s s r o o m .

In a d d i t io n  to  th e  e l e m e n t s  of c o m m o n  d a ta  show n ab o v e ,  

the  s p e c i a l  f o r m  p r e p a r e d  f o r  th o s e  s u b j e c t s  who r e c e iv e d  th e  

p r o g r a m m e d  in s t r u c t i o n  (P I) m e th o d  t r e a t m e n t  p r o v id e d  th e  

fo llow ing d a ta :

1. S u b je c t 's  e v a lu a t io n  of th e  u s e  of p r o g r a m m e d

i n s t r u c t i o n  (P I) a s  a  te a c h in g  m e th o d .

2. S u b je c t ' s  b e l ie f  a s  to w h e th e r  h e  a p p l ie s  h i m 

s e l f  to a  g r e a t e r  d e g r e e  w hen  u s in g  p r o g r a m m e d

i n s t r u c t i o n  (PI).

3. S u b je c t ' s  p r e f e r e n c e  b e tw ee n  p r o g r a m m e d  i n 

s t r u c t i o n  (PI) a n d  th e  l e c t u r e  m e th o d  a s  a

te a c h in g  m e th o d .
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T h e  E n d - o f - C o u r s e  E v a lu a t io n  is  in  A ppend ix  11. No 

r e l i a b i l i t y  a n a ly s i s  w as p e r f o r m e d ,  h o w e v e r ,  th e  s u b je c ts  

w e re  a s k e d  to  be h o n e s t  s in c e  th e  in f o r m a t io n  o b ta in e d  w ould 

be u s e d  by th e  i n s t r u c t o r  to m a k e  f u r t h e r  im p r o v e m e n ts  in 

the  M a n a g e m e n t  S t a t i s t i c s  c o u r s e .  To a s s u r e  o b je c t iv i ty ,  th e  

s u b je c t s  w e r e  i n s t r u c t e d  n o t to id e n t i fy  t h e m s e l v e s .

I n s t r u c t o r  S e le c t io n

S ev en  i n s t r u c t o r s  w e r e  a v a i l a b le  who had  a t  l e a s t  two y e a r s  

e x p e r i e n c e  in  te a c h in g  the  M a n a g e m e n t  S t a t i s t i c s  c o u r s e  a t  

A M E T A  a n d  who w e r e  r e g u la r ly  a s s ig n e d  to th is  te a c h in g  f u n c 

tion . Two i n s t r u c t o r s  w e re  r a n d o m ly  s e l e c t e d  to p a r t i c i p a t e  

in th is  e x p e r im e n t .

An i n s t r u c t o r  q u e s t io n n a i r e  w as  c o n s t r u c t e d  and  a d m i n i s 

t e r e d  by th e  e x p e r i m e n t o r  th ro u g h  p e r s o n a l  in t e r v ie w  in o r d e r  

to g e n e r a t e  i n s t r u c t o r  fa c tu a l  an d  a t t i tu d in a l  d a ta  a s s o c i a t e d  

w ith  p r o g r a m m e d  i n s t r u c t io n  (PI) a n d  l e c t u r e  m e th o d  m o d e s  

of in s t r u c t io n .  The I n s t r u c t o r  Q u e s t io n n a i r e  is  A p pend ix  12.

S u m m a r y  L i s t  of I n s t r u m e n t s

1. F in a l  E x a m in a t io n  - A p p e n d ix  8

2. P r e - T e s t  - A p pend ix  9

3. S tu d e n t  S u rv e y  - A p p en d ix  10

4. E n d - o f - C o u r s e  E v a lu a t io n  - A p p en d ix  11

5. I n s t r u c t o r  Q u e s t io n n a i r e  - A p p en d ix  12
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D esign  of E x p e r im e n t  

T h e  t r e a t m e n t  in v o lv e d  in  e a c h  h y p o th e s i s  is th e  f a c to r  A.

T h e r e  w e r e  two le v e l s  of th is  f a c to r .  T r e a t m e n t  c o n s i s te d  

of l e c t u r e  m e th o d  o f in s t r u c t i o n  a n d  T r e a t m e n t  A £ c o n s i s te d  of 

p r o g r a m m e d  in s t r u c t i o n  (PI) m e th o d .

In o r d e r  to a l lo w  f o r  v a r ia t io n  b e tw e e n  i n s t r u c t o r s ,  a n o th e r  

f a c to r  I, w as in t r o d u c e d  in  the  d e s ig n  to  t e s t  th e  m a j o r  h y p o th e s i s .

T h e r e  w e r e  s e v e n  q u a l i f ie d  i n s t r u c t o r s  c a p a b le  of a s s i s t i n g  

in th e  e x p e r im e n t ;  two w e re  r a n d o m ly  s e l e c t e d  to p a r t i c ip a t e .

E a c h  s e l e c t e d  i n s t r u c t o r  tau g h t one  c o u r s e  in  th e  l e c t u r e  m e th o d  

t r e a t m e n t  m o d e  an d  one  in  the  p r o g r a m m e d  i n s t r u c t i o n  (PI) t r e a t 

m e n t  m o d e .  T h e r e f o r e ,  t h e r e  w e r e  two le v e l s  of f a c to r  I: 1  ̂

r e p r e s e n t s  o n e  i n s t r u c t o r  and  l£ r e p r e s e n t s  th e  o th e r  i n s t r u c t o r .

F o u r  c l a s s e s  w e r e  s e le c te d  fo r  th e  e x p e r im e n t ,  two u s in g  th e  

l e c t u r e  m e th o d  of in s t r u c t io n  an d  two u s in g  th e  p r o g r a m m e d  i n 

s t r u c t i o n  (PI) m e th o d .  Two c l a s s e s ,  one  in e a c h  t r e a t m e n t  m o d e ,  

w e re  r a n d o m ly  a s s i g n e d  to e a c h  of th e  two i n s t r u c t o r s .  T h e  

d e s ig n  r e s u l t e d  in  fo u r  t r e a t m e n t  c o m b in a t io n s  a s s ig n e d  to  th e  

four c l a s s e s  a s  fo l lo w s ;
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T r e a t m e n t  S a m p le  
C la s s  D a te s  C o m b in a t io n s  S ize

1 1 1 - 2 2  Sep 72 A 1 I ' 29

6 - 1 7  Nov 72 I 27

1 1 - 2 2  Dec  72 A I 26
" 1

4 8 - 1 9  J a n  73 A 2 I 26

F o r  e a c h  t r e a t m e n t  c o m b in a t io n ,  a  s u b je c t  g e n e r a t e d  

two t e s t  s c o r e s ,  , th e  m e a s u r e  of in c o m in g  s k i l l  l e v e l  

( P r e - T e s t ) a n d  Y j , th e  F i n a l  E x a m in a t io n  t e s t  m e a s u r e .  

T h e  d e s ig n  m a t r i x  is  p r e s e n t e d  in  T a b le  2.

T h e  d e s ig n  c o n s t r u c t e d  to  t e s t  H y p o th e se s  2 th ro u g h  6 

c o n s i s t e d  of two f a c to r s :  F a c t o r  A w ith  tw o l e v e l s ,  A^ and  

A 2 , l e c t u r e  m e th o d  a n d  p r o g r a m m e d  in s t r u c t i o n  (PI) r e 

s p e c t iv e ly ,  an d  a  s e c o n d  f a c t o r  r e l a t e d  to  th e  v a r i a b l e  

s p e c i f ie d .  In th e  in d iv id u a l  h y p o th e s e s ,  t h e s e  w e re :  

H y p o th e s is  2: Two l e v e l s  of f a c t o r  B , A ge

B - S u b je c ts  35 y e a r s  of a g e  an d  
* u n d e r

B - S u b je c ts  o v e r  35 y e a r s  of a g e
u
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T A B L E  2

E F F E C T  O F  L E C T U R E  VERSUS P R O G R A M M E D  
IN ST R U C T IO N  (PI) ON A C H IE V E M E N T

R e s e a r c h  D e s ig n  M a t r ix

T r e a t m e n t
A

A
1

L e c t u r e
M eth o d

P r o g r a m m e d  
"^2 I n s t r u c t i o n  (PI)

Xl l l y l l l X121 y l l l

X 1 12 y 1 1 2 x 1 2 2 y 1 1 2

*1

Xijk y ijk Xijk y ijk

I n s t r u c t o r s X1 123
y
7 1123 X1123 y 112 3

I X21 1 y 2 1 1 X2 21 y 2 2 1

x 2 1 2 y 2 1 2 X2 2 2 y 2 2 2

I
2 Xijk y ijk Xijk y i jk

X2124 y 2124 X2224 y 2224
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H y p o th e s is  3:

H y p o th e s is  4:

H y p o th e s is  5:

H y p o th e s is  6 :

3H

Two le v e l s  of f a c to r  C,  E d u c a t io n a l  
B a c k g ro u n d

C j  - S u b je c ts  who w e r e  c o l le g e  
g r a d u a te s

C 2 - S u b je c ts  who w e r e  n o t  c o l le g e  
g r a d u a te s

Two le v e l s  of f a c to r  D, W o rk  E x p e r 
ie n c e

- S u b je c ts  w ith  t e n  y e a r s  w o rk  
e x p e r i e n c e  an d  u n d e r

D 2 -  S u b je c ts  w ith  o v e r  t e n  y e a r s  of
w o rk  e x p e r i e n c e

Tw o le v e l s  of f a c t o r  E ,  R e a s o n s  f o r  
A t te n d in g  C o u r s e

E j  - S u b je c ts  who w e r e  r e q u i r e d  to  
a t t e n d  c o u r s e  by im m e d ia te  
s u p e r v i s o r

E  - S u b je c ts  who r e q u e s t e d  to  a t te n d  
^ c o u r s e

Two le v e l s  of f a c t o r  F ,  P r e v i o u s  E x 
p e r i e n c e  in  a  C o u r s e  U sing  P r o g r a m m e d  
I n s t r u c t io n  (PI)

F j  - S u b je c ts  who h a d  p r e v io u s  e x p e r 
ie n c e  in  a  c o u r s e  u s in g  
p r o g r a m m e d  in s t r u c t i o n  (PI)

F ^  - S u b je c ts  who h a v e  h a d  no e x p e r 
ie n c e  in  a  c o u r s e  u s in g  
p r o g r a m m e d  i n s t r u c t i o n  (PI)
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S ig n i f ic a n c e  L e v e l  

T h e  s ig n i f ic a n c e  l e v e l  u t i l i z e d  in  th i s  e x p e r im e n t  w as 

. 05 fo r  a l l  s t a t i s t i c a l  t e s t s .

I n s t r u c t o r  P r o c e d u r e  

E a c h  of th e  s e l e c t e d  i n s t r u c t o r s  w as  g iv e n  one l e c t u r e  

m e th o d  c l a s s  a n d  one  p r o g r a m m e d  in s t r u c t i o n  (PI) m e th o d  

c l a s s .  T hey  w e r e  e a c h  g iv e n  th e  s a m e  g u id a n c e  in  c o n d u c t

ing th e  c l a s s e s  in  th e  e x p e r im e n t .  T h is  g u id a n c e  c o n s i s t e d  of:

1. U t i l iz e  a p p r o p r i a t e  o u t l in e  a n d  c o u r s e  m a t e r i a l .

2. M a in ta in  a  log  on d a i ly  c l a s s  h o u r s .

3. P r e p a r e  a  c l a s s r o o m  la y o u t .

4. N o te  any  c h a n g e s  in  n o r m a l  r o u t in e  b e tw ee n
tw o t r e a t m e n t s  being  u s e d .

T he i n s t r u c t o r  w as  a d v is e d  n o t to  in f o r m  h is  c l a s s e s  th a t  

an  e x p e r im e n t  w as  in  p r o g r e s s .  E a c h  i n s t r u m e n t  w as  d i s 

g u is e d  a s  a  s t a n d a r d  A M E T A  f o r m .  T h e  s u b je c t s  w e r e  

in f o r m e d  th a t  t h e s e  i n s t r u m e n t s  w e r e  u t i l i z e d  in a l l  A M E T A  

M a n a g e m e n t  S t a t i s t i c s  c l a s s e s  d u r in g  th e  1972 - 1973 sch o o l  

y e a r  in  o r d e r  to  im p r o v e  th e  e f f e c t iv e n e s s  of th e  t r a in in g  

p r o g r a m .

T e s t  P r o c e d u r e  

T h e  i n s t r u c t o r  a d m i n i s t e r e d  th e  S tu d e n t  S u rv e y ,
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A p pend ix  10 a n d  P r e - T e s t ,  A p p e n d ix  9, in d ic a t in g  th a t  

th e  d a ta  s e c u r e d  w ould  be u s e d  by h i m  to  im p r o v e  th e  e f 

f e c t iv e n e s s  of the  c o u r s e .  E a c h  i n s t r u c t o r  c o l le c te d  the  

c o m p le te d  i n s t r u m e n t s  an d  f o r w a r d e d  th e m  to  th is  e x p e r i -  

m e n to r  f o r  a n a ly s i s .  R e s u l t s  w e r e  ta b u la te d  by s u b je c t  

id e n t i f ic a t io n  n u m b e r .  The F i n a l  E x a m in a t io n ,  A p p en d ix  8 , 

w as  a d m i n i s t e r e d  on the  l a s t  day  of c l a s s .  S u b je c ts  w e r e  

a l lo w ed  one  h o u r  and  th i r ty  m in u te s  to c o m p le te  th is  t e s t .  

The t e s t s  w e r e  th e n  f o r w a r d e d  f o r  g ra d in g  an d  ta b u la t io n  

of th e  r e s u l t s  by s u b je c t  id e n t i f i c a t io n  n u m b e r .

T he  E n d - o f - C o u r s e  E v a lu a t io n ,  A p p en d ix  11, w as  a d 

m i n i s t e r e d  one  h o u r  p r i o r  to g r a d u a t io n .  T h e  s u b je c ts  w e r e  

a s k e d  n o t  to  id e n t i fy  t h e m s e lv e s .  T h e  p r o c e d u r e  u s e d  to 

id en tify  e a c h  s h e e t  by s u b je c t  i s  in c lu d e d  a t  A ppend ix  13. 

T h e s e  f o r m s ,  upon  c o m p le t io n ,  w e r e  f o r w a r d e d  to th is  

e x p e r i m e n t o r  f o r  a n a ly s i s .
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A I

IV. DATA ANALYSIS

R E L IA B IL IT Y  AND V A L ID IT Y  O F  IN ST R U M EN T S

P r e - T e s t

A n e s t i m a te  of th e  r e l i a b i l i t y  o f  th e  P r e - T e s t  of t h i r t y  

i t e m s  w as  o b ta in e d  by s p l i t t in g  th e  t e s t  into o d d - e v e n  h a lv e s  

a n d  th e n  r e c o rd in g  a n d  c o r r e l a t i n g  th e  o d d -e v e n  s c o r e s .  T he  

o d d - e v e n  s c o r e s  fo r  th e  P r e - T e s t s  a d m i n i s t e r e d  to  th e  108 

s u b je c t s  a r e  g iven  in A p p e n d ix  14. T he  s p l i t - h a l f  c o r r e l a t i o n  

c o e f f ic ie n t  w as  c a lc u la te d  a s  r YfZ 1 /2  = 0*374. T h e  S p e a r m a n -  

B ro w n  P r o p h e s y  c o r r e l a t i o n  c o e f f ic ie n t  w as c a l c u l a t e d  a s

r  n = 2 t°- 374> = 0 .5 4 4 .

1 + 0 .3 7 4

T h e  v a l id i ty  of th e  P r e - T e s t  w as  e s t a b l i s h e d  by th e  m e th o d  

of t e s t  c o n s t r u c t io n  u s e d  a n d  o u t l in e d  in  C h a p te r  III.

F i n a l  E x a m in a t io n  

A n e s t i m a t e  of th e  r e l i a b i l i t y  of th e  F in a l  E x a m in a t io n  of 

s ix ty  i t e m s  w as o b ta in e d  by s p l i t t in g  the  t e s t  in to  o d d - e v e n  

h a lv e s  a n d  th e n  r e c o r d in g  a n d  c o r r e l a t i n g  the  o d d - e v e n  s c o r e s .  

T h e  o d d - e v e n  s c o r e s  f o r  th e  F i n a l  E x a m in a t io n  a d m i n i s t e r e d  to 

th e  108 s u b je c t s  a r e  g iv e n  in  A p p en d ix  15. T h e  s p l i t - h a l f  c o r 

r e l a t i o n  c o e f f ic ie n t  w as  c a l c u l a t e d  a s  ^y / z 1 / 2  = an t*
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th e  S p e a r m a n - B r o w n  P r o p h e s y  c o r r e l a t i o n  coeffic ien t, was

c a lc u la te d  a s  r ^  -  2 (. 771) _

1 + .771

T he  v a l id i ty  o f  th e  F in a l  E x a m in a t io n  w as  e s t a b l i s h e d  by 

th e  m e th o d  of t e s t  c o n s t r u c t io n  u s e d  and  o u t l in e d  in C h a p te r  III.

S tu d en t  S u rv ey

T he  s i x t e e n - i t e m ,  m u l t ip l e - c h o ic e ,  S tu d e n t  S u rv e y  i n s t r u 

m e n t  w as d e s ig n e d  to  o b ta in  b io g ra p h ic a l  in f o r m a t io n  ab o u t the  

s u b je c t s .  The s u b je c t s  w e r e  in fo rm e d  th a t  th e  r e s u l t s  o f  th is  

s u rv e y  would be o f  b e n e f i t  to th e  i n s t r u c t o r  d u r in g  th e  c l a s s  so 

it w ould  be in t h e i r  b e s t  i n t e r e s t s  to a n s w e r  th e  q u e s t io n s  t r u t h 

fu lly . As a c h e c k ,  th e  r e s u l t s  o b ta in e d  f r o m  I t e m  1 (Age) and  

I te m  4 (E duca tion )  w e r e  c o m p a r e d  to th e  d a ta  s u b m i t te d  in  a n 

s w e r s  to the s a m e  two q u e s t io n s  on the  s tu d e n t  e n r o l lm e n t  

r e q u e s t .  T he  d a ta  on th is  f o r m  is  s u b m i t te d  to  A M E T A  fo u r  

to e ig h t  w eeks  b e f o r e  th e  s t a r t  of c l a s s .  In e v e r y  c a s e ,  the  

in fo r m a t io n  g iv e n  by th e  s u b je c t s  on the  two i t e m s  in  th e  s u rv e y  

m a tc h e d  th a t  on th e  s tu d e n t  e n r o l lm e n t  r e q u e s t .  T h e r e f o r e ,  

i t  w as  i n f e r r e d  th a t  th e  r e l i a b i l i t y  of th e  o t h e r  i t e m s  w as  h igh  

enough to u t i l i z e  th e  r e s u l t s  in  th e  a n a ly s i s  f o r  th is  s tu d y .
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E n d - o l - C o u r s e  Student: Eva ln a tio n  

T h e  r e l i a b i l i t y  an d  v a l id i ty  of th e  E n d - o f - C o u r s e  S tu d e n t  

E v a lu a t io n  w as v e r i f i e d  by m a k in g  c e r t a i n  th e  s u b je c t s  w e r e  

f r e e  to a n s w e r  th e  q u e s t io n s  a s  o b je c t iv e ly  a s  p o s s ib l e  by t e l 

ling th e m  th a t  th ey  d id  n o t  h a v e  to  p u t  t h e i r  n a m e s  on th e  

c o m p le te d  f o r m s .  T h e  s u b je c t s  w e r e  a l s o  i n f o r m e d  th a t  th e  

d a ta  on t h e s e  f o r m s  w ould  be u s e d  by th e  i n s t r u c t i o n a l  s t a f f  

in m ak in g  d e c i s io n s  r e g a r d in g  th e  n e e d  f o r  n ew  c o u r s e  m a t e r i a l s  

an d  c o u r s e  c o n ten t .

S u b je c ts  P e r s o n a l  D a ta  P r o f i l e  

S u b je c t  d a ta  w as  o b ta in e d  f r o m  th e  S tu d e n t  S u rv e y  f o r m s  a n d  

c r o s s - c h e c k e d  w ith  th e  s tu d e n t  e n r o l l m e n t  r e q u e s t  f o r m s .  T h e r e  

w e re  108 s u b j e c t s .  T hey  w e r e  d iv id e d  in to  fo u r  c l a s s e s :  C la s s  #1

c o n ta in e d  29 s u b j e c t s ,  C la s s  #2 c o n ta in e d  27 s u b je c t s ,  C la s s  #3 

c o n ta in e d  26 s u b je c t s  a n d  C la s s  #4 c o n ta in e d  26 s u b je c t s .  S ix ty -  

fo u r  p e r c e n t  of th e  s u b je c t s  w e r e  b e tw e e n  th e  a g e s  of 26 a n d  45 , 

w ith  33 p e r c e n t  of th e  s u b je c t s  b e tw ee n  th e  a g e s  o f  26 a n d  35. 

F i f ty - tw o  p e r c e n t  of th e  s u b je c t s  w e r e  n o t  c o l le g e  g r a d u a t e s .  

W ith in  th e  s u b j e c t  s a m p l e ,  53 p e r c e n t  h a d  11 o r  m o r e  y e a r s  w o rk  

e x p e r i e n c e  in  th e  F e d e r a l  G o v e r n m e n t  a n d  61 p e r c e n t  h a d  no 

p re v io u s  e x p e r i e n c e  w ith  th e  u s e  o f  p r o g r a m m e d  i n s t r u c t i o n  (PI)
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S u b je c ts  P e r s o n a l  D a ta  P r o f i l e  is  p r e s e n t e d  in T a b le  3. 

A n a ly s i s  o f  C o v a r ia n c e  

A n a ly s i s  of C o v a r ia n c e  p r o c e d u r e s  w e r e  u t i l i z e d  th ro u g h  

o u t  th e  e x p e r i m e n t  to  t e s t  th e  v a r io u s  h y p o th e s e s  s in c e  i t  

w as  c o n s id e r e d  th a t  th e  e x p e r i m e n t  w ould  h a v e  m o r e  p r e 

c is io n  w ith  th e  u s e  of th e  A n a ly s is  of C o v a r ia n c e  a p p r o a c h  

th a n  w ith o u t  i t s  a p p l ic a t io n .

A s s u m p t io n s

L i n d q u i s t  ( 15,p . 323) h a s  id e n t i f ie d  s e v e r a l  a s s u m p t io n s

mS I ^
u n d e r  w h ic h  th e  r a t i o  F  = _________  is  d i s t r i b u t e d  a s  F .  Two

m s '  W
of th e  fo llow ing  c o n d i t io n s ,  1 a n d  2, a r e  n e c e s s a r y ,  " i f  in  a  

c o n t r o l l e d  e x p e r im e n t ,  one  is  s a f e ly  to c o n c lu d e  f r o m  a  s i g 

n i f i c a n t  F  th a t  th e  e x p e r i m e n t a l  t r e a t m e n t s  h a v e  d i f f e r e n t  

e f f e c t s .  "

1. S u b je c ts  in  e a c h  t r e a t m e n t  g ro u p  w e r e  o r ig i n a l ly  

d ra w n  a t  r a n d o m  f r o m  th e  s a m e  p a r e n t  p o p u la t io n .

T h is  c o n d i t io n  h a s  b e en  s a t i s f i e d  by th e  a p p r o a c h  

f o r  s e l e c t in g  th e  s u b je c t s  id e n t i f i e d  in  C h a p te r  III.

2. T h e  X - m e a s u r e s  a r e  u n a f f e c te d  by th e  t r e a t m e n t s .

T h is  c o n d i t io n  h a s  b e e n  s a t i s f i e d  b e c a u s e  th e  P r e -  

T e s t  s c o r e s  (X) w e r e  o b ta in e d  p r i o r  to th e  s t a r t  o f e a c h  c l a s s
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T A B L E  3 

P E R S O N A L  DATA P R O F I L E  

T o ta l  E x p e r im e n t  

(S o u rc e  - S tu d en t  S u rv e y ,  N = 108)

F R E Q U E N C Y  P E R  CEN T
A ge ( I tem  1)

25 b r  u n d e r  15 14
26 - 35 36 33
36 - 45 33 31
46 - 55 21 20
o v e r  55 3 2

E d u c a t io n a l  
L e v e l  ( I tem  4)

High S ch o o l 16 15
C o llege  W ork  40 37
C o lleg e  G r a d u a t e  26 24
G r a d u a te  W o rk  26 24

W o rk  E x p e r i e n c e  
(I tem  2)

U n d er  3 y e a r s  18 17
3 - 1 0  y e a r s  32 30
1 1 - 2 0  y e a r s  51 47
o v e r  20 y e a r s  7 6

P r e v io u s  E x p e r i e n c e  With 
P r o g r a m m e d  I n s t r u c t io n  
(I tem  11)

Yes
No

42
66

39
61
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3. T h e  c r i t e r i o n  m e a s u r e s  f o r  e a c h  t r e a t m e n t  g ro u p  

a r e  a  r a n d o m  s a m p le  f r o m  th o s e  fo r  a  c o r r e s p o n d in g  t r e a t 

m e n t  p o p u la t io n .

4 . T h e  r e g r e s s i o n  of Y on  X is  th e  s a m e  f o r  a l l  t r e a t 

m e n t  p o p u la t io n s .

5. T h e  r e g r e s s i o n  of Y on  X is  l i n e a r .

6. T h e  d i s t r ib u t io n  of a d ju s t e d  s c o r e s  f o r  e a c h  t r e a t 

m e n t  p o p u la t io n  is  n o r m a l .

7. T h e s e  d i s t r i b u t io n s  h a v e  th e  s a m e  v a r i a n c e .  

C o n c e rn in g  th e  v a l id i ty  of t h e s e  c o n d i t io n s ,  L in d q u i s t  (15,

p. 330) s t a t e s :

" L i n e a r i t y  of r e g r e s s i o n ,  n o r m a l i t y  of 
d i s t r ib u t io n  a n d  h o m o g e n ie ty  of v a r i a n c e  
m u s t  g e n e r a l ly  r e p r e s e n t  ju d g m e n ts  balsed 
on  a  p r i o r i  c o n s i d e r a t io n s  s in c e  a v a i l a b le  
s t a t i s t i c a l  t e s t s  of th e  v a l id i ty  of t h e s e  
a s s u m p t io n s  a r e  b o th  lo w  in  p o w e r  a n d  
d i f f ic u l t  to a p p l y . 11

C o r r e l a t i o n  B e tw e e n  C o n t r o l  a n d  C r i t e r i o n  M e a s u r e s

T h e  c o r r e l a t i o n  b e tw e e n  th e  c o n c o m i ta n t  v a r i a b l e  P r e -  

T e s t  s c o r e s  (X) w h ich  is  th e  c o n t r o l  m e a s u r e  a n d  th e  c r i t e r i o n

m e a s u r e  F i n a l  E x a m in a t io n  (Y) is  d e t e r m i n e d  by:

wx
spw

s s wy
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Su bst i tu t in g  the with in  v a l u e s  f r o m  the S u m m a r y  T a b le

of  A n a l y s i s  o f  C o v a r i a n c e  f r o m  T a b l e  ru

1509 .31__________
r xy(w) = 1/ 1 1 2 5 .5 0  • 6 8 2 7 .5 0

rxy(w )  ‘ * 54^5

T h is  c o r r e l a t i o n  is  l a r g e  eno u g h  to  p r o d u c e  a s ig n i f ic a n t

a d v a n ta g e  f o r  the  u s e  of A n a ly s i s  o f  C o v a r ia n c e .  S in ce

1 - r  = .7 0 4  is  a p p r o x im a te ly  e q u a l  to the  r a t io
w

m s ' /  m s  = 4 8 . 5 2 / 6 8 . 2 8  = . 7 1 1 ,  i t  c an  be c o n c lu d ed  w wy

th a t  th is  e x p e r i m e n t  w ould  hav e  m o r e  p r e c i s i o n  w ith  th e  u s e  

of the  A n a ly s i s  o f  C o v a r ia n c e  a p p r o a c h  th a n  w ith o u t  i ts  a p p l i 

ca t io n .

O th e r  F a c t o r s  an d  T h e i r  E f f e c t  on A c h ie v e m e n t  

In e a c h  o f th e  s u b s e q u e n t  a n a l y s e s ,  i t  w as  n e c e s s a r y  to 

o m i t  on a  r a n d o m  b a s i s ,  s u b je c t s  in  s o m e  le v e l s  of the  f a c t o r s  

c o n s id e r e d ,  in  o r d e r  to a c h ie v e  th e  p r o p o r t io n a l i t y  r e q u i r e m e n t  

of the  T r e a t m e n t  by L e v e ls  d e s ig n .  E v en  th ough  e ac h  of th e  

fo llow ing d e s ig n s  p e r m i t  th e  t e s t  o f H y p o th e s is  1, the  t e s t s  

a r e  no t m a d e  b e c a u s e :

1. T h e  t e s t  h a s  a l r e a d y  b e e n  m a d e .

2. T h e  p r i m a r y  i n t e r e s t  in  th e  s u b s e q u e n t  d e s ig n s  is  

on the  o t h e r  f a c t o r s  s p e c i f i e d  in e a c h  c a s e .
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3. S om e of the  s u b je c t s  in th e  s u b s e q u e n t  d e s ig n s  a r e  

o m i t t e d  to a c h ie v e  p r o p o r t i o n a l i t y  a m o n g  the  l e v e l s  o f  th e  

f a c t o r s  c o n s id e re d .

E F F E C T  O F  M ETHOD O F  TEA CH ING  ON A C H IE V E M E N T

T h e  in i t ia l  a n a ly s i s  w a s  p e r f o r m e d  to t e s t  H y p o th e s is  1: 

T h e r e  is  no s ig n if ic a n t  d i f f e r e n c e  in  a c h ie v e m e n t  by s tu d e n t s  

w ho l e a r n  by the  p r o g r a m m e d  in s t r u c t io n  (PI) m e th o d  a s  c o m 

p a r e d  to th o s e  who l e a r n  by th e  l e c t u r e  m e th o d  of i n s t r u c t i o n .

T h e  d e s ig n  u s e d  a l s o  p r o v id e d  f o r  a  d e t e r m in a t io n  o f i n 

s t r u c t o r  e f fec t .

P r e - T e s t  (X) and  F i n a l  E x a m in a t io n  (Y) s c o r e s  w e r e  o b 

ta in e d  and  th e  da ta  o r g a n iz e d  in th e  f o r m a t  r e q u i r e d  in a  f a c t o r 

i a l  d e s ig n .  A^ in c lu d ed  s u b je c t s  who w e re  tau g h t by th e  l e c t u r e  

m e th o d ,  A2  th o se  who w e r e  ta u g h t ,  in p a r t ,  by th e  p r o g r a m m e d  

in s t r u c t i o n  (PI) m e th o d .  I  ̂ r e p r e s e n t e d  s u b je c ts  ta u g h t  by 

I n s t r u c t o r  #1 and  12 r e p r e s e n t e d  s u b je c t s  ta u g h t  by I n s t r u c t o r  #2.

T h e  d a ta  is p o r t r a y e d  in  A p p e n d ix  16.

In t e r m s  of the  s t a t i s t i c a l  p r o c e d u r e  e m p lo y e d ,  H y p o th e s is  1

c a n  be d iv id e d  into t h r e e  h y p o th e s e s  s t a t e d  a s  fo l lo w s :

l a .  T h e r e  is no d i f f e r e n c e  b e tw ee n  A l e c t u r e  m e th o d  an d

A 2 p r o g r a m m e d  in s t r u c t io n  (PI) m e th o d  on v a r i a b l e  Y (F in a l
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E x a m in a t io n )  a f t e r  a d ju s t in g  f o r  the  c o n c o m i ta n t  v a r i a b l e  X 

( P r e - T e s t  s c o r e ) .

lb .  T h e r e  is  no d i f f e r e n c e  b e tw ee n  I j  a n d  I  ̂ ( I n s t r u c to r  1 

and  I n s t r u c t o r  2) on v a r i a b l e  Y a f t e r  a d ju s t in g  f o r  th e  c o n c o m i

ta n t  v a r i a b l e  X.

l c .  T h e r e  is  no i n t e r a c t i o n  b e tw e e n  A a n d  I a s  th e y  a f f e c t  

the  v a r i a b l e  Y a f t e r  a d ju s t in g  f o r  th e  e f f e c t  o f  th e  c o n c o m i ta n t  

v a r i a b l e  X.

T he  r e s u l t s  o f  th e  a n a ly s e s  a r e  p r e s e n t e d  in  T a b le s  4 a n d  5. 

T he  d a ta  in  T a b le  4 is  a  s u m m a r y  o f d e ta i l e d  in f o r m a t io n  on 

t r e a t m e n t  a n d  t r e a t m e n t  c o m b in a t io n  m e a n s  t h a t  a p p e a r s  a s  

A ppend ix  17 a n d  18.

The. c r i t i c a l  F  r a t i o  f o r  e a c h  o f th e  t h r e e  h y p o th e s e s  is 

F  (. 05; 1, 99) = 3. 94.

T he  m a j o r  h y p o th e s i s  c an n o t  be  r e j e c t e d  a t  th e  . 05 l e v e l  of 

s ig n i f ic a n c e .  T h e  i n s t r u c t o r  e f f e c t  w as  s ig n i f ic a n t .  T h e  i n t e r 

a c t io n  b e tw e e n  m e th o d  a n d  i n s t r u c t o r  w as  n o t  s ig n i f ic a n t .

T he  d e s ig n  o f th e  e x p e r im e n t  p r o v id e d  f o r  e a c h  in 

s t r u c t o r  to  t e a c h  a n  e q u a l  n u m b e r  of c l a s s e s  u n d e r  e a c h  of th e  

two m e th o d s  c o n s id e r e d  so  a s  to  b a la n c e  an y  p o s s i b l e  i n s t r u c t o r  

e f fe c t  e q u a l ly  b e tw e e n  th e  two m e th o d s  be ing  s tu d ie d .  F o r  th is
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T A B L E  4

T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T
CO M BINATION M EANS (H Y PO T H ESIS  I)

A

A 1
A

2

n  = 26 n  = 26 n  = 52

*1
Y = 4 0 .8 8 4 6 Y = 4 0 .4 2 3 1 Y = 40 . 6538

a d j .  Y = 4 1 .7 2 2 7 a d j .  Y = 40 . 2812 a d j .  Y = 41 . 0020

n  = 26 n  = 26 n  = 52

J2
Y = 3 6 .4 6 1 5 Y = 3 2 .8 0 7 7 Y = 3 4 .6 3 4 6

a d j .  Y = 36. 0102 a d j .  Y = 32. 5627 a d j .  Y = 34. 2865

n  = 52 n  = 52

Y = 38 .6 7 3 1 Y = 3 6 .6 1 5 4

a d j .  Y = 38. 8665 a d j .  Y = 3 6 .4 2 2 0

T r e a t m e n t s

A j  - S u b je c ts  who p a r t i c i p a t e d  in  th e  l e c t u r e  m e th o d  
t r e a t m e n t  c o n d i t io n .

- S u b je c ts  who p a r t i c i p a t e d  in  th e  p r o g r a m m e d  
i n s t r u c t i o n  (P I)  m e th o d  t r e a t m e n t  c o n d i t io n .

1  ̂ - I n s t r u c t o r  I

12 - I n s t r u c t o r  2
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r e a s o n ,  th e  i n s t r u c t o r  v a r i a b l e  can  be c o l la p s e d  u n d e r  th e  

l e c t u r e  m e th o d  (A ) an d  th e  p r o g r a m m e d  in s t r u c t i o n  (PI) 

m e th o d  (A^) t r e a t m e n t s .  T h is  c o l la p s in g  w as  d o n e  in  a l l  

s u b s e q u e n t  a n a ly s e s .

E f fe c t  o f  A ge  on  A c h ie v e m e n t  

P r e - T e s t  s c o r e s  (X) a n d  F i n a l  E x a m in a t io n  s c o r e s  (Y) 

w e r e  s o r t e d  an d  a r r a n g e d  in  th e  f o r m a t  r e q u i r e d  f o r  a  2 x  2 

c o v a r i a n c e  f a c t o r i a l  d e s ig n .  A^ c o n s i s t e d  of th o s e  s u b je c t s  

ta u g h t  by th e  l e c t u r e  m e th o d  a n d  A  ̂ , t h o s e  t a u g h t  by th e  p r o 

g r a m m e d  in s t r u c t io n  (P I)  m e th o d .  B j c o n s i s t e d  o f  th o s e  

s u b je c t s  who w e r e  l e s s  th a n  o r  e q u a l  to 35 y e a r s  o f  a g e  an d  B 2 

c o n s i s t e d  o f  th o s e  s u b je c t s  g r e a t e r  th an  35 y e a r s  o f  a g e .  T h e  

ra w  d a ta  is  p r e s e n t e d  in A p p e n d ix  19.

In t e r m s  o f th e  s t a t i s t i c a l  p r o c e d u r e  e m p lo y e d ,  H y p o th e  - 

s i s  2 c a n  be  d iv id e d  in to  tw o h y p o th e s e s  s t a t e d  a s  fo l lo w s :

2a .  T h e r e  is  no d i f f e r e n c e  b e tw ee n  B^ a n d  B  ̂ on  th e  

v a r i a b l e  Y a f t e r  a d j u s t m e n t  f o r  th e  c o n c o m i ta n t  v a r i a b l e  X.

2b. T h e r e  is  no i n t e r a c t i o n  b e tw e e n  A a n d  B a s  th e y  

a f f e c t  th e  v a r i a b l e  Y a f t e r  a d j u s t m e n t  fo r  th e  e f f e c t  of th e  

c o n c o m i ta n t  v a r i a b l e  X.

R e s u l t s  a r e  p r e s e n t e d  in  T a b le  6, T a b le  of M e a n s ,  an d
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T A B L E  6

T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T
CO M BINATION M EANS (H Y PO T H ESIS  2)

A

A 1 A 2

B 1

n :: 24

Y = 43. 1250 

a d j .  Y 42. 7269

n  = 24

Y = 41 . 1250- 

a d j .  Y = 3 9 .4827

n = 48 

Y - 4 2 .1 2 5 0  

a d j .  Y = 41. 1048

n = 25 n  = 25 n = 50

B 2 Y = 3 6 .8 8 0 0 Y = 33. 3200 Y = 35 .1 0 0 0

a d j .  Y = 37. 3475 a d j.Y  = 34. 8113 a d j .  Y = 36. 0794

n = 49 n  = 49

Y = 3 9 .9 3 8 8 Y = 3 7 .1429

a d j .  Y = 39. 9823 a d j .Y  = 37. 0993

T r e a t m e n t s

A j  - S u b je c ts  who p a r t i c i p a t e d  in  th e  l e c t u r e  m e th o d  
t r e a t m e n t  c o n d i t io n .

A 2 - S u b je c ts  who p a r t i c i p a t e d  in  th e  p r o g r a m m e d
i n s t r u c t i o n  (P I) m e th o d  t r e a t m e n t  c o n d i t io n .

B j  - S u b je c t  A g e  - l e s s  th a n  o r  e q u a l  to  35 y e a r s  o f  ag e .

B£ - S u b je c t  A g e  - g r e a t e r  th a n  35 y e a r s  o f  a g e .
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in T a b le  7, S u m m a r y  T a b le  of A n a ly s i s  o f  C o v a r ia n c e .

R aw  d a ta  on t r e a t m e n t  and  t r e a t m e n t  c o m b in a t io n  m e a n s  is  

p r e s e n t e d  in A p p e n d ice s  20 a n d  21.

H y p o th e s is  2a  is  r e j e c t e d  a t  th e  . 05 l e v e l  of s ig n i f ic a n c e .

By r e f e r r i n g  to T a b le  6, th e  T a b le  of M e a n s ,  i t  is  n o te d  th a t  

s u b j e c t s  in th e  B j  c a te g o ry ,  th o s e  l e s s  than  o r  equal to 35 

y e a r s  of a g e ,  a c h ie v e d  a t  a  h ig h e r  l e v e l  on  the  a v e r a g e  th a n  

s u b je c t s  in the  B2 c a te g o ry ,  th o s e  g r e a t e r  than  35 y e a r s  of 

ag e .

H y p o th e s is  2b, h o w e v e r ,  co u ld  no t be r e j e c t e d  a t  th e  . 05 

l e v e l  of s ig n i f ic a n c e  on the  b a s i s  of th e  r e s u l t s  of th is  e x p e r i 

m e n t .  T h e r e  is  n o t  s u f f ic ie n t  in d ic a t io n  to s u p p o r t  th e  p r e m i s e  

th a t  t h e r e  is  an  in te r a c t io n  b e tw e e n  a g e  a n d  l e c t u r e  m e th o d  o r  

p r o g r a m m e d  in s t r u c t io n  (PI).

E f f e c t  o f  E d u c a t io n a l  B a c k g ro u n d  on  A c h ie v e m e n t

P r e - T e s t  s c o r e s  (X) an d  F i n a l  E x a m in a t io n  s c o r e s  (Y) 

w e re  s o r t e d  an d  a r r a n g e d  in  th e  f o r m a t  r e q u i r e d  fo r  a  2 x  2 

c o v a r i a n c e  f a c t o r i a l  d e s ig n .  A^ c o n s i s t e d  of th o s e  s u b j e c t s  

ta u g h t  by th e  l e c t u r e  m e th o d  a n d  A 2 , t h o s e  tau g h t by th e  p r o 

g r a m m e d  in s t r u c t io n  (PI) m e th o d .  C 1 c o n s i s t e d  of th o s e  

s u b je c t s  w ith  c o l le g e  d e g r e e s  an d  C2 c o n s i s t e d  of th o s e
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s u b je c t s  w ithou t c o l le g e  d e g r e e s .  R aw  d a ta  is  p r e s e n t e d  in 

A p p en d ix  22.

In t e r m s  of the  s t a t i s t i c a l  p r o c e d u r e  e m p lo y e d ,  H y p o th e 

s i s  3 can  be d iv id ed  in to  tw o h y p o th e s e s  s t a t e d  a s  fo l lo w s :

2a . T h e r e  is  no d i f f e r e n c e  b e tw ee n  C, and  C on  th e
1 2

v a r i a b l e  Y a f t e r  a d ju s t m e n t  f o r  th e  c o n c o m ita n t  v a r i a b l e  X.

2b. T h e r e  is  no i n t e r a c t i o n  b e tw een  A a n d  C a s  th e y  a f f e c t  

th e  v a r i a b l e  Y a f t e r  a d ju s t m e n t  f o r  th e  e f fe c t  of th e  c o n c o m i ta n t  

v a r i a b l e  X.

F in d in g s  a r e  p r e s e n t e d  in  T a b le  8, T a b le  of M e a n s ,  a n d  in  

T a b le  9, S u m m a r y  T a b le  o f A n a ly s i s  of C o v a r ia n c e .  D e ta i l e d  

d a ta  on t r e a t m e n t  a n d  t r e a t m e n t  c o m b in a t io n  m e a n s  is  p r e 

s e n te d  in  A p p e n d ic e s  23 a n d  24.

H y p o th e s is  2a is  r e j e c t e d  a t  th e  . 05 le v e l  of s ig n i f ic a n c e .

By r e f e r r i n g  to T a b le  8, T a b le  of M e a n s ,  i t  is  n o te d  th a t  s u b 

j e c t s  in  th e  Cj c a te g o r y ,  t h o s e  who a r e  c o l le g e  g r a d u a t e s ,  

a c h ie v e d  a t  a  h ig h e r  l e v e l  on  th e  a v e r a g e  th a n  s u b je c t s  in  th e  

C2 c a te g o r y ,  th o s e  who a r e  n o t  c o l le g e  g r a d u a t e s .

H y p o th e s is  2b, h o w e v e r ,  c a n n o t  be r e j e c t e d  a t  th e  . 05 

l e v e l  o f  s ig n i f ic a n c e  on th e  b a s i s  o f  th e  r e s u l t s  o f  th is  e x p e r i 

m e n t .  T h e r e  is  no t s u f f ic ie n t  in d ic a t io n  to s u p p o r t  th e  p r e m i s e
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T A B L E  8

T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T
C O M BIN A TIO N  M EANS (H Y PO T H E SIS  3)

A

A 1
A

2

n  = 25 n  = 25 n  = 50

C 1
Y = 4 3 .4 8 0 0 Y = 3 8 .8 8 0 0 Y = 41 . 1800

a d j .  Y = 43 .  5275 a d j.Y  = 37. 8619 a d j.Y  = 4 0 .6 9 4 7

n  = 19 n  = 19 n  = 38

C 2
Y = 3 5 .5 2 6 3 Y = 3 2 .7 3 6 8 Y = 3 4 .1 3 1 6

a d j .  Y = 35. 5717 a d j .Y  = 33. 9686 a d j .Y  = 34. 7701

n = 44 n  = 44

Y = 40 . 0455 Y = 3 6 .2 2 7 3

a d j .  Y = 40 . 0920 a d j .Y  = 36. 1807

T r e a t m e n t s

A j  - S u b je c ts  w ho p a r t i c i p a t e d  in  th e  l e c t u r e  m e th o d  
t r e a t m e n t  c o n d i t io n .

A£ - S u b je c ts  who p a r t i c i p a t e d  in  th e  p r o g r a m m e d  
i n s t r u c t i o n  (P I)  m e th o d  t r e a t m e n t  c o n d i t io n .

C j  - S u b je c ts  w ho w e r e  c o l le g e  g r a d u a t e s .

C2  - S u b je c ts  w ho w e r e  n o t  c o l le g e  g r a d u a t e s .



www.manaraa.com

58

O'
ft
-]CP
C
H

to
ft
ffi
H
O
ft
!*
m

03 CO
O in vO

O '• • •

ft in 13 pH •
CO

II
mo

•

o O ' nO 00 CO
m o vO 00

• • • • •>
v£> 00 vO vO pH- ̂ co CO 00 in

ms

co r-

rH pH pH CO vO
nd 00 00

o O ' nO 03 o -in o 03 in
• • • • •

sO 00 vO in
-  >> co CO 00 O vO
CO CO c— o- 00
CO in

CO O ' o sO
0 - sO v£> CO CO• • • • •o CM r- CO
03 r- H 03 CO»p>

CO CO o 0- I—4
CO pH in pH

03 00 vO sO
sO O ' M< in CO

• • • • •
P< r— sO pH 03
CO i vO 03 CO CO

H I o pHpH

00rH 00o 00 CO o-o SO 00
X

o m
03 NO

•o •
CM

CO 03 r- CM
CO O ' OrH

rH pH o-rd 00 00

a)u
jh
3oto

*

coTJO
•sa>
s

1J ^ro cls 3
•8 °  43 hcd boo X3 o
T3 a)
f t  ffl

(4O
•H4-»ua)Jh ^
o) o

a)+>O
H

CU



www.manaraa.com

59

th a t  t h e r e  i s  an  in t e r a c t i o n  b e tw e e n  e d u c a t io n a l  b a c k g r o u n d  

an d  th e  l e c t u r e  m e th o d  o r  p r o g r a m m e d  in s t r u c t i o n  (PI) m e th o d .

E f fe c t  o f  W o rk  E x p e r i e n c e  on  A c h ie v e m e n t  

P r e - T e s t  s c o r e s  (X) a n d  F i n a l  E x a m in a t io n  s c o r e s  (Y) 

w e r e  s o r t e d  a n d  a r r a n g e d  in  th e  f o r m a t  r e q u i r e d  fo r  a  2 x  2 

c o v a r i a n c e  f a c t o r i a l  d e s ig n .  A j  c o n s i s t e d  o f  th o s e  s u b je c t s  

be in g  ta u g h t  by th e  l e c t u r e  m e th o d  a n d  t t h o s e  ta u g h t  by 

th e  p r o g r a m m e d  i n s t r u c t i o n  (PI) m e th o d .  D j c o n s i s t e d  of 

th o s e  s u b je c t s  w h o se  w o rk  e x p e r i e n c e  w a s  l e s s  th a n  o r  e q u a l  

to t e n  y e a r s ,  a n d  D£ c o n s i s t e d  o f  th o s e  s u b je c t s  w h o se  w o rk  

e x p e r i e n c e  w as  g r e a t e r  th a n  t e n  y e a r s .  T h e  ra w  d a ta  is  p r e s e n t 

ed  in  A p p e n d ix  25.

In t e r m s  o f th e  s t a t i s t i c a l  p r o c e d u r e s  e m p lo y e d ,  H y p o th e 

s i s  4 c a n  be d iv id e d  in to  two h y p o th e s e s  s t a t e d  a s  fo l lo w s :

4 a .  T h e r e  is  no d i f f e r e n c e  b e tw e e n  a n d  D£ on  th e  v a r i 

a b le  Y a f t e r  a d ju s t m e n t  f o r  th e  c o n c o m i ta n t  v a r i a b l e  X.

4b . T h e r e  is  no i n t e r a c t i o n  b e tw e e n  A a n d  O a s  th e y  a f f e c t  

th e  v a r i a b l e  Y a f t e r  a d ju s t m e n t  f o r  th e  e f f e c t  of th e  c o n c o m i ta n t  

v a r i a b l e  X.

F in d in g s  a r e  p r e s e n t e d  in  T a b le  10, T a b le  of M e a n s ,  a n d  

in  T a b le  11, S u m m a r y  T a b le  o f  A n a ly s i s  o f  C o v a r ia n c e .  R aw
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T A B L E  10

T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T
COM BINATION M EANS (H Y PO TH ESIS 4)

A

A
1 A 2

n = 27 n = 27 n  = 54

Y = 43. 333 Y = 38 .7 4 0 7 Y = 4 1 .0 3 7 0
D 1

ad j.Y  = 42. 6420 a d j.Y  = 37. 1634 ad j .Y  = 39. 9027

n  = 25 n = 25 n  = 50

Y = 33. 8800 Y = 3 4 .3 2 0 0 Y = 3 4 .1 0 0 0

ad j.Y  = 35. 1290 a d j .Y  = 35. 5212 a d j .Y  = 35. 3251

n = 52 n = 52

Y = 3 8 .7 8 8 5 Y = 3 6 .6 1 5 4

ad j.Y  = 39. 0300 adj.Y = 36. 3739

T r e a t m e n t s

A j  - S u b je c ts  who p a r t i c i p a t e d  in  th e  l e c t u r e  m e th o d  
t r e a t m e n t  c o n d i t io n .

A ^ - S u b je c ts  who p a r t i c i p a t e d  in  th e  p r o g r a m m e d  
in s t r u c t i o n  (P I)  m e th o d  t r e a t m e n t  c o n d i t io n .

D j - S u b je c t  W o rk  E x p e r i e n c e  - l e s s  th a n  o r  e q u a l  to 
te n  y e a r s .

D2 - S u b je c t  W o rk  E x p e r i e n c e  - g r e a t e r  th a n  te n  y e a r s .
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d a ta  on  t r e a t m e n t  a n d  t r e a t m e n t  c o m b in a t io n  m e a n s  is  p r e 

s e n te d  in  A p p e n d ic e s  26 an d  27.

H y p o th e s is  2a is  r e j e c t e d  a t  th e  . 05 l e v e l  of s ig n i f ic a n c e .  

By r e f e r r i n g  to T a b le  10, T a b le  of M e a n s ,  i t  is  no ted  th a t  s u b -  

j e c t s  in th e  c a te g o r y ,  th o s e  w ith  l e s s  th a n  o r  e q u a l  to t e n  

y e a r s  e x p e r i e n c e  a c h ie v e d  a t  a  h ig h e r  l e v e l  on  th e  a v e r a g e  

than s u b je c t s  in  the  D2 c a te g o ry ,  t h o s e  w ith  w o rk  e x p e r i e n c e  

g r e a t e r  than  ten  y e a r s .

H y p o th e s is  2b, a l s o  is  r e j e c t e d  a t  th e  . 05 le v e l  of s i g n i 

f ic a n c e  on  th e  b a s i s  of the  r e s u l t s  o f  th is  e x p e r im e n t .  T h e r e  is  

s u f f ic ie n t  in d ic a t io n  to s u p p o r t  th e  p r e m i s e  th a t  t h e r e  is  a n  i n 

t e r a c t i o n  b e tw ee n  y e a r s  of w o rk  e x p e r i e n c e  a n d  the  l e c t u r e  

m e th o d  o r  p r o g r a m m e d  in s t r u c t io n  (PI) m e th o d .

E f fe c t  of R e a s o n s  fo r  C o u r s e  A t te n d a n c e  on A c h ie v e m e n t  

P r e - T e s t  s c o r e s  (X) an d  F in a l  E x a m in a t io n  s c o r e s  (Y) 

w e re  s o r t e d  an d  a r r a n g e d  in th e  f o r m a t  r e q u i r e d  fo r  a  2 x  2 

c o v a r i a n c e  f a c t o r i a l  d e s ig n .  A j  c o n s i s t e d  of th o s e  s u b je c t s  

tau g h t by th e  l e c t u r e  m e th o d  a n d  A 2 , th o s e  ta u g h t  by th e  p r o 

g r a m m e d  in s t r u c t io n  (PI) m e th o d .  E^ c o n s i s t e d  of th o s e  

s u b je c t s  who w e r e  r e q u i r e d  to a t t e n d  th e  c o u r s e  by t h e i r  s u p e r 

v i s o r s  a n d  E 2 c o n s i s t e d  of th o s e  s u b je c t s  who r e q u e s te d  to
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a t te n d  the  c o u r s e  t h e m s e l v e s .  T h e  ra w  d a ta  is  p r e s e n t e d  in 

A p p en d ix  28.

In t e r m s  of th e  s t a t i s t i c a l  p r o c e d u r e  e m p lo y e d ,  H y p o th e 

s i s  5 c an  be d iv id e d  in to  two h y p o th e s e s  s t a t e d  a s  fo l lo w s :

5a. T h e r e  is  no d i f f e r e n c e  b e tw ee n  E  a n d  E_ on th e
1 2

v a r i a b l e  Y a f t e r  a d ju s t m e n t  f o r  th e  c o n c o m i ta n t  v a r i a b l e  X.

5b. T h e r e  is  no i n t e r a c t i o n  b e tw ee n  A a n d  E  a s  th e y  a f f e c t  

th e  v a r i a b l e  Y a f t e r  a d j u s t m e n t  f o r  th e  e f fe c t  of th e  c o n c o m i ta n t  

v a r i a b l e  X.

F in d in g s  a r e  p r e s e n t e d  in  T a b le  12, T a b le  of M e a n s ,  an d  

in  T a b le  13, S u m m a r y  T a b le  o f A n a ly s is  o f  C o v a r ia n c e .  T he  

ra w  d a ta  on t r e a t m e n t  a n d  t r e a t m e n t  c o m b in a t io n  m e a n s  is  p r e 

s e n te d  in  A p p e n d ice s  29 a n d  30.

H y p o th e s is  2a is  r e j e c t e d  a t  th e  . 05 l e v e l  of s ig n i f i c a n c e  

on th e  b a s i s  of r e s u l t s  o f  th is  e x p e r im e n t .  By r e f e r r i n g  to 

T a b le  12, T a b le  of M e a n s ,  i t  is  n o te d  th a t  s u b je c t s  in  th e  E^ 

c a te g o r y ,  th o s e  who w e r e  r e q u i r e d  to a t te n d  by t h e i r  s u p e r 

v i s o r s ,  d id  n o t  on th e  a v e r a g e ,  a c h ie v e  a s  w e l l  a s  th o s e  s u b je c t s  

in  th e  E£ c a te g o ry ,  th o s e  who r e q u e s t e d  to  a t t e n d  th e  c o u r s e  

t h e m s e l v e s .  H y p o th e s is  2b c a n n o t  be r e j e c t e d  a t  th e  . 05 l e v e l  

of s ig n i f ic a n c e  on th e  b a s i s  o f  th e  r e s u l t s  of th is  e x p e r im e n t .
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T A B L E ' 12

T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T
C O M BINATION M EANS (H Y PO T H ESIS  5)

A

A 1 A 2

E
1

n = 18

Y = 36. 6667 

ad j .  Y = 35. 9066

n  = 18

Y = 3 3 .3 8 8 9  

a d j .  Y = 3 4 .4 0 5 4

n  = 36

Y = 3 5 .0 2 7 8  

a d j .  Y = 35. 1560

E
2

n - 16

Y = 40. 1250 

a d j .  Y -  40 . 7378

n = 16

Y = 39. 5000 

a d j .  Y = 38. 5986

n = 32

Y = 39. 8125 

a d j .  Y = 39. 6682

n = 34 

Y = 38. 2941 

a d j .  Y = 38. 1801

n  = 34

Y -  3 6 .2 6 4 7  

a d j .  Y = 36. 3787

T r e a t m e n t s

A^ - S u b je c ts  who p a r t i c i p a t e d  in  th e  l e c t u r e  m e th o d
t r e a t m e n t  c o n d it io n .

A^ - S u b je c ts  who p a r t i c i p a t e d  in  th e  p r o g r a m m e d
in s t r u c t i o n  (P I) m e th o d  t r e a t m e n t  co n d i t io n .

E j  - S u b je c ts  who w e r e  r e q u i r e d  to a t t e n d  th e  c o u r s e
by t h e i r  im m e d ia t e  s u p e r v i s o r s .

- S u b je c ts  who r e q u e s t e d  to  a t t e n d  th e  c o u r s e .
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E f fe c t  of P r e v io u s  E x p e r i e n c e  U sing
P r o g r a m m e d  I n s t r u c t io n  (PI) on  A c h ie v e m e n t

P r e - T e s t  s c o r e s  (X) a n d  F i n a l  E x a m in a t io n  s c o r e s  (Y) 

w e r e  s o r t e d  a n d  a r r a n g e d  in  th e  f o r m a t  r e q u i r e d  f o r  a  2 x  2 

c o v a r i a n c e  f a c t o r i a l  d e s ig n .  c o n s i s t e d  of th o s e  s u b je c t s

ta u g h t  by th e  l e c t u r e  m e th o d  a n d  , th o s e  ta u g h t  by th e  p r o 

g r a m m e d  in s t r u c t i o n  (PI) m e th o d .  F^ c o n s i s t e d  of th o s e  s u b je c t s  

who h a d  p r e v io u s  e x p e r i e n c e  in  a  c o u r s e  u s in g  p r o g r a m m e d  i n 

s t r u c t i o n  (PI) a n d  F-> c o n s i s t e d  o f  th o s e  s u b je c t s  who h a d  no 

p r e v io u s  e x p e r i e n c e  in  a  c o u r s e  u s in g  p r o g r a m m e d  i n s t r u c 

t io n  (P I) . T h e  ra w  d a ta  is  p r e s e n t e d  in  A p p en d ix  31.

In t e r m s  o f th e  s t a t i s t i c a l  p r o c e d u r e  e m p lo y e d ,  H y p o th e s is  

6 c a n  be  d iv id e d  in to  two h y p o th e s e s  s t a t e d  a s  fo llow s:

6 a .  T h e r e  is  no d i f f e r e n c e  b e tw e e n  F  an d  F~ on th e  v a r i a -
1 "

b le  Y a f t e r  a d ju s t m e n t  f o r  th e  c o n c o m i ta n t  v a r i a b l e  X.

6b. T h e r e  i s  no i n t e r a c t i o n  b e tw ee n  A a n d  F  a s  th e y  a f f e c t  

th e  v a r i a b l e  Y a f t e r  a d ju s t m e n t  f o r  th e  e f fe c t  of th e  c o n c o m i 

ta n t  v a r i a b l e  X.

F in d in g s  a r e  p r e s e n t e d  in  T a b le  14, T a b le  of M e a n s ,  an d  in 

T a b le  15, S u m m a r y  T a b le  o f  A n a ly s i s  o f  C o v a r ia n c e .  T h e  r a w  

d a ta  on  t r e a t m e n t  a n d  t r e a t m e n t  c o m b in a t io n  m e a n s  is  p r e s e n t e d  

in A p p e n d ic e s  32 an d  33.
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T A B L E  14

T A B L E  O F  T R E A T M E N T  AND T R E A T M E N T
COM BINATION MEANS (H Y PO T H ESIS  6)

A

A 1 A 2

n = 17 n = 17 n = 34

Y - 3 7 .7 0 5 9 Y = 35. 1765 Y = 36 .4412
F 1

ad j.  Y = 36. 9192 adj.Y = 35. 3601 a d j .Y  = 36. 1397

n = 33 n = 33 n = 66

Y = 39. 2121 Y = 37. 4848 Y = 3 8 .3485
2

a d j.  Y = 39. 2425 ad j.Y  = 37. 7651 a d j .Y  = 38. 5038

n = 50 n  = 50

Y = 3 8 .7 0 0 0 Y = 3 6 .7 0 0 0

ad j .  Y = 3 8 .4 5 2 6 ad j.Y  = 36. 9474

T r e a t m e n t s

A j  - S u b je c ts  who p a r t i c i p a t e d  in  th e  l e c t u r e  m e th o d
t r e a t m e n t  cond it io n .

A 2 - S u b je c ts  w ho p a r t i c i p a t e d  in  th e  p r o g r a m m e d
i n s t r u c t i o n  (P I) m e th o d  t r e a t m e n t  c o n d it io n .

F j  - S u b je c ts  who h ad  p re v io u s  e x p e r i e n c e  in  a  c o u r s e
u s in g  p r o g r a m m e d  i n s t r u c t i o n  (P I).

F 2 - S u b je c ts  who h a v e  had  no e x p e r i e n c e  in a  c o u r s e  
u s in g  p r o g r a m m e d  i n s t r u c t i o n  (P I).
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N e i th e r  H y p o th e s is  6a  n o r  6b c an  be  r e j e c t e d  a t  the  . 05 

l e v e l  of s ig n i f ic a n c e  on th e  b a s is  of r e s u l t s  of th is  e x p e r im e n t .
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V. EV A LU A TIO N  AND IN T E R P R E T A T IO N

S T A T E M E N T  O F  H Y PO T H E SIS  1 

T h e r e  is  no s ig n i f ic a n c e  d i f f e r e n c e  in 

a c h ie v e m e n t  on th e  p a r t  o f  s tu d e n t s  who l e a r n  

by th e  p r o g r a m m e d  in s t r u c t i o n  (PI) m e th o d  and  

th o s e  who l e a r n  by th e  l e c t u r e  m e th o d  of i n s t r u c t i o n .

On th e  b a s i s  of th e  d a ta  g e n e r a t e d  in th is  e x p e r im e n t ,  

t h e r e  w as  n o t  enough  e v id e n c e  to  r e j e c t  th is  h y p o th e s i s .  T h e  

im p l ic a t io n s  of th e s e  r e s u l t s  a r e  s ig n i f ic a n t  f o r  s h o r t ,  i n 

t e n s i v e  m a n a g e m e n t  c o u r s e s  w h e r e  t im e  an d  c o s t s  a r e  

f a c t o r s .  One m ay  e x t r a p o la t e  f r o m  t h e s e  r e s u l t s  th a t  s in c e  

e i t h e r  m e th o d  is  e q u a l ly  e f fe c t iv e ,  i t  do es  n o t  m a t t e r ,  in 

t e r m s  o f a c h ie v e m e n t ,  w h ic h  m e th o d  is  u s e d .  O ne m ig h t  g e n 

e r a l i z e  th a t  w h e re  good  p r o g r a m m e d  i n s t r u c t i o n  (PI) e x i s t s ,  

i t  w ou ld  be c o s t - e f f e c t iv e  to u s e  th e  p r o g r a m m e d  in s t r u c t io n ( P I ) ,  

th u s  r e d u c in g  o r  e l im in a t in g  th e  n e e d  fo r  a  t e a c h e r .

A p a r t  of the  t im e  in  m a n y  o f th e  c o u r s e s  ta u g h t  a t  

A M E T A  is  r e q u i r e d  f o r  a  r e v ie w  a n d  u p d a t in g  o f th e  s tu d e n t s  

p r i o r  to lau n ch in g  in to  th e  m a in  s u b je c t  m a t t e r  m a t e r i a l .  T h is
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re v ie w  and  u p d a t in g ,  w h e r e  p r o g r a m m e d  i n s t r u c t i o n  (PI) 

m a t e r i a l s  a r e  a v a i l a b l e ,  co u ld  be a c c o m p l i s h e d  by the  u s e  

of su c h  m a t e r i a l s ,  th u s  f r e e in g  th e  t e a c h e r  to  c o n c e n t r a t e  

on the  m a in  s u b je c t  m a t t e r  c o n te n t .  I t  m a y  a l s o  be f e a s ib le  

to  s e n d  th e s e  m a t e r i a l s  to  th e  s tu d e n t  in  a d v a n c e  of h is  a t t e n 

d a n c e  a t  A M E T A  so  th a t ,  th ro u g h  r e v ie w  an d  s tu d y ,  he  m a y  

a c c o m p l i s h  h is  own u p d a t in g  a n d  be p r e p a r e d  to la u n c h  in to  

the  m a in  s u b je c t  m a t t e r  m a t e r i a l  upon  h i s  a r r i v a l  a t  A M E T A  

fo r  c l a s s .  T h e r e  m a y  be  a d d i t io n a l  a d v a n ta g e s  to  h av in g  th e  

e n t i r e  c l a s s  u n d e rg o  th e  u p d a tin g  th r o u g h  the  u s e  of p r o g r a m 

m e d  i n s t r u c t i o n  (PI) m a t e r i a l s .  In th i s  w ay , th e y  w ould  a l l  

be a t  a c o m m o n  p o in t  o f  p r e p a r a t i o n  f o r  th e  m a in  s u b je c t  

m a t t e r  to fo llow .

W hile  th e  d a ta  in d ic a te d  no d i f f e r e n c e  in  a c h ie v e m e n t  

as  a  r e s u l t  o f th e  m e th o d  u s e d ,  i t  d id  show  a h ig h ly  s ig n i f i c a n t  

i n s t r u c t o r  e f f e c t  on a c h ie v e m e n t .  T h e  i n s t r u c t o r  e f fe c t ,  w h i le  

in t e r e s t i n g  a n d  p e r h a p s  w o r th y  of f u tu r e  s tu d y ,  d o es  no t 

e f fe c t  th e  o u tc o m e  o f  th is  e x p e r im e n t .  T h e  d e s ig n  of th e  

e x p e r im e n t  w a s  s u c h  t h a t  e a c h  i n s t r u c t o r  t a u g h t  an  eq u a l  

n u m b e r  of c l a s s e s  u n d e r  e a c h  o f th e  tw o m e th o d s  c o n s i d e r e d  

so  a s  to b a la n c e  a n y  p o s s i b l e  i n s t r u c t o r  e f f e c t  e q u a l ly  b e tw e e n
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th e  two m e th o d s  be ing  s tu d ie d .

S T A T E M E N T  O F  H Y PO T H E SIS  2 

T h e r e  i s  no s ig n i f i c a n t  d i f f e r e n c e  in  

a) the  l e v e l  of a c h i e v e m e n t  on th e  p a r t  of s t u 

d e n ts  a s  a  fu n c t io n  o f  a g e ,  b) n o r  d o e s  ag e  

i n t e r a c t  w ith  th e  m e th o d  of i n s t r u c t i o n  e m 

p lo y e d .

A ge h ad  a  s ig n i f i c a n t  e f f e c t  on  le v e l  o f  a c h i e v e m e n t  

b a s e d  on d a ta  g e n e r a t e d  in  th is  s tu d y .  T he  s u b je c t s  who w e r e  

35 o r  y o u n g e r  p e r f o r m e d  a t  a  h i g h e r  l e v e l  th a n  th o s e  s u b je c t s  

w ho w e r e  o ld e r  th a n  35 y e a r s  o f  a g e .  W hile  th i s  f in d in g  a g r e e s  

w ith  th e  s tu d y  c o n d u c te d  by M c A re a v y  (18), in  w h ic h  h e  found 

th a t  s u b je c t s  u n d e r  46 y e a r s  o f  a g e  a c h ie v e d  a t  a  h ig h e r  l e v e l  

th a n  s u b je c t s  46 y e a r s  o f  a g e  a n d  o ld e r ,  i t  d o e s  n o t  a g r e e  w ith  

th e  K n o x -S jo g re n  (35) f in d in g  th a t  a g e  w as  s ig n i f ic a n t ly  r e 

l a t e d  to  a c h ie v e m e n t .

T h e  K n o x -S jo g re n  s tu d y  (35) in v o lv e d  a  l e a r n in g  p r o j e c t  

of a p p r o x im a te ly  40 h o u r s  o v e r  a  s ix - m o n th  p e r io d ,  a s  c o n 

t r a s t e d  to  th e  l e a r n in g  p e r i o d  in  th i s  s tu d y  o f f iv e  c o n s e c u t iv e  

d a y s  f o r  two c o n s e c u t iv e  w e e k s .  O ne m u s t  c o n c lu d e  f r o m  the
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e v id e n c e  a v a i l a b le  th a t  o th e r  f a c t o r s  a s s o c i a t e d  w ith  a g e ,  

su c h  a s  o c c u p a t io n a l  s ta tu s  o r  y e a r s  of e x p e r ie n c e ,  co u ld  

c o m b in e  to a c h ie v e  the  above  e x p e r im e n t a l  r e s u l t .  T h e  

p r e s e n t  s tu d y  f in d in g s  show  no i n t e r a c t io n  be tw een  m e th o d  

of i n s t r u c t io n  a n d  age  of th e  s u b je c t .  F u r t h e r  s tudy  w o u ld  be 

n e c e s s a r y  to a s c e r t a i n  the  e f f e c t  of a g e  on le a rn in g  a c h ie v e m e n t .

S T A T E M E N T  O F  H Y PO T H E SIS  3 

T h e r e  i s  no s ig n i f ic a n t  d i f f e r e n c e  in a) the  

l e v e l  of a c h ie v e m e n t  on th e  p a r t  of s tu d e n ts  a s  

a  fu n c t io n  o f  e d u c a t io n a l  b a c k g ro u n d ,  b) n o r  

d o e s  e d u c a t io n a l  b a c k g r o u n d  i n t e r a c t  w ith  the 

m e th o d  of in s t r u c t i o n  e m p lo y e d .

T h is  h y p o th e s i s  m u s t  be r e j e c t e d  on the  b a s is  of th e  d a ta  

in th is  s tu d y ;  e d u c a t io n a l  l e v e l  d id  h a v e  an  e ffec t  on a c h ie v e m e n t .  

T h e r e  w as  no i n t e r a c t io n  b e tw e e n  m e th o d  a n d  e d u c a t io n a l  b a c k 

g ro u n d .  S u b je c ts  who w e r e  c o l le g e  g r a d u a t e s  a c h ie v e d  a t  a  

h ig h e r  l e v e l  th a n  s u b je c t s  w ho w e r e  n o t  c o l le g e  g r a d u a te s .

M ethod  a p p e a r s  a s  s ig n i f ic a n t  in  th i s  c a s e ,  s in c e  c o l le g e  g r a d 

u a te s  a c h ie v e d  h ig h e r  in th e  l e c t u r e  m e th o d  than  in th e  p r o g r a m 

m e d  in s t r u c t i o n  (PI) m e th o d .
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T h e  f ind ings  in  th i s  s tu d y  a r e  in k e e p in g  w ith  th o s e  

found by Knox an d  S jo g r e n  (35) w h ich  sh o w ed  a  p o s i t iv e  r e 

la t io n s h ip  be tw een  e d u c a t io n  a n d  le v e l  of a c h ie v e m e n t .  F u r t h e r  

s u p p o r t  fo r  th is  is  found  in J e n s e n 's  (9) r e p o r t  on th e  f a c t o r ' s  

in f lu en c in g  a c h ie v e m e n t  of a d u l t s  in a  M a n a g e m e n t  S ta t i s t i c s  

c o u r s e .  A s tudy  by S o r e n s o n  (25), found th a t  th e  n u m b e r  of 

y e a r s  of f o r m a l  e d u c a t io n  w h ic h  s tu d en ts  h a v e  h a d  is  a  g e n e r a l  

in d ex  to th e i r  a b i l i ty  to  p r o f i t  f r o m  in s t r u c t io n .  S tudy  h a b i t s ,  

e x p e r i e n c e  in t e s t  t a k in g ,  l i s te n in g ,  and n o t e - t a k in g ,  d e v e lo p 

ed  by c o l le g e  g r a d u a t e s  w ou ld  u n d o u b ted ly  g iv e  th e m  an 

a d v a n ta g e  o v e r  n o n - c o l l e g e  g r a d u a te s  an d  th u s  p e r m i t  t h e m  to 

a c h ie v e  a t  a  h ig h e r  l e v e l  in a  c o u r s e  in M a n a g e m e n t  S t a t i s t i c s .

S T A T E M E N T  O F  H Y PO TH ESIS 4 

T h e r e  i s  no s ig n i f i c a n t  d i f f e r e n c e  in 

a) the  le v e l  o f  a c h ie v e m e n t  on the  p a r t  of 

s tu d e n ts  a s  a  fu n c t io n  of d i f f e r e n c e s  in  th e  

a m o u n t  of w o r k  e x p e r i e n c e ,  b) n o r  d o e s  w o rk  

e x p e r ie n c e  i n t e r a c t  w ith  th e  m e th o d  of in -  

s t ru c t io n .
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B a s e d  on d a ta  g e n e r a te d  in  t h i s  e x p e r im e n t ,  th e  h y p o 

th e s i s  m u s t  be r e j e c t e d .  T h o s e  s u b je c t s  w ith  ten  o r  f e w e r  

y e a r s  of e x p e r i e n c e  a ch ie v e d  a t  a  h ig h e r  le v e l  than  th o s e  

s u b je c t s  w h o se  w o rk  e x p e r ie n c e  w a s  g r e a t e r  than  te n  y e a r s .  

The d a ta  a l s o  in d ic a te s  an i n t e r a c t i o n  be tw een  y e a r s  o f  w o rk  

e x p e r i e n c e  and  th e  l e c t u r e  m e th o d  o r  p r o g r a m m e d  i n s t r u c 

tion (PI) m e th o d  of in s t r u c t io n .  A n a n a ly s i s  of the  d a ta  sh o w s  

th a t  th o s e  w ith  l e s s  than  o r  e q u a l  to  te n  y e a r s  of w o rk  e x 

p e r i e n c e  a r e  th e  y o u n g e r  m e m b e r s  of th e  s a m p le  p o p u la t io n .  

One m ig h t  i n t e r p r e t  the  f a c t  th a t  th e y  a c h ie v e d  h ig h e r  in  th e  

c o u r s e  a s  a  fu n c tio n  of th e i r  a g e ,  ( s e e  H y p o th es is  2), th e  f a c t  

th a t  th e y  te n d e d  to be m o r e  h ig h ly  e d u c a te d  and  h ad  a  g r e a t e r  

o v e r - a l l  d r i v e  fo r  a c h ie v e m e n t .

S T A T E M E N T  O F  H Y P O T H E S IS  5 

T h e r e  is  no s ig n i f ic a n t  d i f f e r e n c e  in 

a) th e  l e v e l  o f  a c h ie v e m e n t  on  th e  p a r t  of s t u 

d e n ts  a s  a  func tion  of t h e i r  r e a s o n s  fo r  a t te n d in g  

th e  c o u r s e ,  b) n o r  d o e s  r e a s o n  f o r  a t te n d a n c e

i n t e r a c t  w ith  the  m e th o d .
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T his  h y p o th e s i s  m u s t  be r e j e c t e d  on th e  b a s i s  of the 

d a ta  in th is  s tu d y ;  r e a s o n s  fo r  a t te n d in g  d id  h a v e  a n  e ffec t  

on le v e l  of a c h ie v e m e n t  bu t th e r e  is  no in t e r a t i o n  be tw een  

r e a s o n  for a t te n d in g  c o u r s e  and  m e th o d  of in s t r u c t io n .  T h o se  

s u b je c ts  who r e q u e s t e d  to  a t te n d  the  c o u r s e  a c h ie v e d  a t  a 

h ig h e r  le v e l  th a n  th o s e  who w e re  r e q u i r e d  to a t t e n d  the  c o u r s e  

by t h e i r  im m e d ia t e  s u p e r v i s o r .  T h is  f in d in g  is  in c o n s i s te n t  

w ith  the  f in d in g s  o f  M c A re a v y  (18) an d  J e n s e n  (9), who r e p o r t 

ed no s ig n i f ic a n t  d i f f e r e n c e  in a c h ie v e m e n t  b a s e d  on  r e a s o n s  

fo r  c o u r s e  a t t e n d a n c e .  It is  c o n s i s t e n t  h o w e v e r ,  w ith  the 

v iew  of m an y  e d u c a t o r s  who g e n e r a l ly  s u p p o r t  th e  no tion  th a t  

r e a s o n  fo r  c o u r s e  a t t e n d a n c e  is  an i m p o r t a n t  f a c t o r  in adu lt  

le v e l  of a c h ie v e m e n t .

S T A T E M E N T  O F H Y PO TH E SIS  6 

T h e r e  i s  no s ig n if ic a n t  d i f f e r e n c e  in 

le v e l  of a c h i e v e m e n t  on the  p a r t  of s tu d e n t s  

a s  a fu n c t io n  of h a v in g  had  p r e v io u s  e x p e r i e n c e

in the  u s e  o f  p r o g r a m m e d  in s t r u c t i o n  (P I) .
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T h e r e  is  no e v id e n c e  in  th e  d a ta  to r e j e c t  th i s  h y p o 

t h e s i s .  T h e  v e r y  s l ig h t  d i f f e r e n c e  in a c h ie v e m e n t  fa v o r in g  

th o s e  who had  p r e v io u s  e x p e r i e n c e  w ith  p r o g r a m m e d  i n s t r u c 

t io n  (PI) o v e r  th o s e  who h a d  no p r e v io u s  e x p e r i e n c e  w ith  

p r o g r a m m e d  in s t r u c t io n  (P I) is  n o t  s ig n i f ic a n t .  I t  m a y  be 

i n t e r p r e t e d  f r o m  the  e v id e n c e  th a t  l a c k  of e x p e r i e n c e  in  th e  

u s e  of p r o g r a m m e d  i n s t r u c t i o n  (PI) w ou ld  be no im p e d im e n t  

to i t s  u s e .  G ne m ig h t  a l s o  g e n e r a l i z e  th a t  i t  w ou ld  be p o s s i b l e  

to s e n d  p r o g r a m m e d  i n s t r u c t i o n  (P I) m a t e r i a l  to  a  s u b j e c t  in  

a d v a n c e  o f h is  a t te n d a n c e  a t  a  c o u r s e  a n d  e x p e c t  a  g iv e n  l e v e l  

of a c h ie v e m e n t  f r o m  h is  s tu d y  e f f o r t s  e v en  th o u g h  h e  h a d  no 

p r e v io u s  e x p e r i e n c e  w ith  p r o g r a m m e d  in s t r u c t i o n  (PI) 

m a t e r i a l s .
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VI. SUM M ARY, CONCLUSIONS AND R E C O M M E N D A T IO N S

T h e  p u r p o s e  o f  th is  e x p e r im e n t  w a s  to d e t e r m i n e  th e  

e f fe c t  on a c h ie v e m e n t  of th e  l e c t u r e  m e th o d  v e r s u s  th e  p r o 

g r a m m e d  i n s t r u c t i o n  (PI) m e th o d  by a d u l t s  in s h o r t ,  in te n s iv e  

m a n a g e m e n t  c o u r s e s .  F u r t h e r m o r e ,  th e  e x p e r im e n t  w as  d e 

s ig n e d  to d e v e lo p  an d  t e s t  h y p o th e s e s  r e g a r d in g  th e  in t e r a c t i o n  

b e tw ee n  th e  m e th o d  of i n s t r u c t io n  an d  th e  s u b j e c t ' s  a g e ,  e d u 

c a t io n ,  w o rk  e x p e r i e n c e ,  r e a s o n s  f o r  a t t e n d a n c e  a t  c o u r s e  

a n d  p r e v io u s  e x p e r i e n c e  w ith  p r o g r a m m e d  i n s t r u c t i o n  (PI).

S u b je c ts  in  th is  e x p e r im e n t  w e r e  108 a d u l t s ,  e n r o l l e d  in 

fo u r  c l a s s e s  of th e  tw o -w e e k  r e s i d e n t  M a n a g e m e n t  S t a t i s t i c s  

c o u r s e  c o n d u c te d  by th e  US A r m y  M a n a g e m e n t  E n g in e e r in g  

T r a in in g  A g en cy  (A M E T A ). Two c l a s s e s  w e r e  ta u g h t  u s in g  

th e  l e c t u r e  m e th o d  o f i n s t r u c t i o n  a n d  two w e r e  ta u g h t  u s in g ,  

in p a r t ,  th e  p r o g r a m m e d  i n s t r u c t io n  (PI) m e th o d  of i n s t r u c t i o n .  

Tw o i n s t r u c t o r s  ta u g h t  th e  fo u r  c l a s s e s ,  e a c h  i n s t r u c t o r  

ta u g h t  one  c o u r s e  u s in g  th e  l e c t u r e  m e th o d  a n d  one  c o u r s e  

u s in g ,  in p a r t ,  th e  p r o g r a m m e d  i n s t r u c t i o n  (PI) m e th o d .

A c h ie v e m e n t  w a s  m e a s u r e d  by s i x t y - i t e m ,  m u l t i p l e -  

c h o ic e ,  F in a l  E x a m in a t io n  a d m i n i s t e r e d  to s u b je c t s  in a l l
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f o u r  c l a s s e s .  O th e r  d a ta  c o l l e c t io n  i n s t r u m e n t s  w e r e  a  

t h i r t y - i t e m  P r e - T e s t ,  a n  in c o m in g  S tu d en t  S u r v e y ,  a n d  an  

E n d - o f - C o u r s e  S tu d e n t  E v a lu a t io n  s h e e t .

T h e  r e s u l t s  o f  th i s  e x p e r i m e n t  in d ic a te d  no s ig n i f ic a n t  

o v e r a l l  d i f f e r e n c e  in  th e  a c h ie v e m e n t  of s u b je c t s  who w e r e  

ta u g h t  by th e  l e c t u r e  m e th o d  o f i n s t r u c t i o n  a n d  th o s e  ta u g h t  by 

th e  p r o g r a m m e d  i n s t r u c t i o n  (P I) m e th o d  o f i n s t r u c t i o n .

V a r i a b l e s  th a t  w e r e  fo u n d  to  be s ig n i f ic a n t ly  r e l a t e d  to 

s u b j e c t ' s  l e v e l  of a c h i e v e m e n t  w e r e :

1. A ge - S u b je c ts  l e s s  th a n  o r  e q u a l  to  35 y e a r s  of 

a g e  a c h ie v e d  a t  a  h ig h e r  l e v e l  th a n  th o s e  o v e r  35 

y e a r s  o f  a g e .

Z. E d u c a t io n a l  L e v e l  - S u b je c ts  who w e r e  c o l le g e  

g r a d u a t e s  a c h ie v e d  a t  a  h ig h e r  l e v e l  th a n  th o s e  

who w e r e  n o t  c o l le g e  g r a d u a t e s .

3. W ork  E x p e r i e n c e  - S u b je c ts  w ith  l e s s  th a n  o r

e q u a l  to  t e n  y e a r s  o f  w o rk  e x p e r i e n c e  a c h ie v e d  

a t  a  h ig h e r  l e v e l  th an  th o s e  w ith  m o r e  th a n  te n  

y e a r s  w o rk  e x p e r i e n c e .

4. R e a s o n  f o r  A tte n d in g  C o u r s e  - S u b je c ts  who

r e q u e s t e d  to  a t t e n d  th e  c o u r s e  a c h ie v e d  a t  a  

h ig h e r  l e v e l  th a n  th o s e  who w e r e  r e q u i r e d  to
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a t te n d  by th e i r  i m m e d ia t e  s u p e r v i s o r s .

P r e v i o u s  e x p e r i e n c e  w ith  p r o g r a m m e d  in s t r u c t io n  (PI) 

m a t e r i a l s  d id  n o t h a v e  a  s ig n i f ic a n t  e f fe c t  on a c h ie v e m e n t .

T h e  on ly  v a r i a b l e  w h ich  sh o w e d  a  s ig n i f ic a n t  i n t e r a c t io n  

w ith  m e th o d  w as  w o r k  e x p e r i e n c e .

It is  c o n c lu d e d  f r o m  th is  e x p e r i m e n t  th a t  t h e r e  is no 

d i f f e r e n c e  b e tw ee n  th e  l e c t u r e  m e th o d  a n d  p r o g r a m m e d  in 

s t r u c t io n  (PI) in t h e i r  e f fe c t  on th e  a c h ie v e m e n t  of a d u l ts  in 

s h o r t ,  in te n s iv e ,  m a n a g e m e n t  c o u r s e s .  I t c an  a ls o  be c o n 

c luded  th a t  o v e r a l l ,  r e g a r d l e s s  of m e th o d ,  y o u n g e r  s tu d e n ts  

p e r f o r m  a t  a  h ig h e r  l e v e l  than  o l d e r  s tu d e n t s ,  th a t  c o l le g e  

g r a d u a te s  a c h ie v e  a t  a  h ig h e r  l e v e l  th a n  n o n -c o l le g e  g r a d u a t e s ,  

th a t  th o s e  w ith  l e s s e r  w o rk  e x p e r i e n c e  a c h ie v e  a t  a  h ig h e r  l e v e l  

than  th o s e  w ith  a l o n g e r  p e r io d  o f  w o rk  e x p e r i e n c e  an d  th a t  

th o se  s tu d e n t s  who a t te n d e d  b e c a u s e  th e y  r e q u e s t e d  to a t te n d ,  

a c h ie v e  a t  a  h ig h e r  l e v e l  than  th o s e  who w e r e  r e q u i r e d  to  a t t e n d  

by th e i r  im m e d ia te  s u p e r v i s o r s .

R EC O M M E N D A T IO N S F O R  F U T U R E  R E S E A R C H  

A d d i t io n a l  r e s e a r c h  a c t i v i t i e s  s u g g e s t e d  a s  a r e s u l t  of th e  

e x p e r im e n t  a r e  a s  fo llow s:

T h is  e x p e r im e n t  sh o u ld  be r e p l i c a t e d ,  u s in g  p r o g r a m 

m e d  i n s t r u c t i o n  (PI) m a t e r i a l  a s  r e f r e s h e r  t r a in in g  p r i o r  to a
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s tu d e n t  a t te n d in g  a  c o u r s e  a t  A M E T A  fo r  w hich  th e  t r a in in g  

w ou ld  be a p r e - r e q u i s i t e .

A p r o j e c t  shou ld  be u n d e r t a k e n  u s in g  an  e x p e r i m e n t a l  

d e s ig n  c a p a b le  of judg ing  th e  i n t e r r e l a t i o n s h i p  b e tw e e n  a g e ,  

w o rk  e x p e r i e n c e ,  e d u c a t io n a l  b a c k g ro u n d  and t im e  s in c e  l a s t  

f o r m a l  t r a in in g  c o u r s e  in o r d e r  to d e te r m in e  th e  e f f e c t  of 

t h e s e  f a c t o r s  on the  l e v e l  o f  a c h ie v e m e n t  of a d u l ts  in s h o r t ,  

c o n c e n t r a t e d  m a n a g e m e n t  c o u r s e s .
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A P P E N D IX  I 

O P E R A T IO N A L  D E F IN IT IO N S 

L e c t u r e / P r o g r a m m e d  In s t r u c t io n  (PI) T r e a t m e n t  C onditions

L e c tu r e

The t e r m  l e c t u r e  r e f e r s  to one o f  a  n u m b e r  of g e n e r a l  t e a c h 

ing m e th o d s  w h ic h  im p ly  p a r t i c u l a r  p a t t e r n s  o f  t e a c h e r  b e h a v io r .  

F o r  th is  e x p e r im e n t ,  l e c t u r e  m e th o d  i s  d e f in e d  a s  a t e a c h e r - o r i e n t 

ed m e th o d , w h e r e in  th e  t e a c h e r  p r e s e n t s  s u b je c t  m a t t e r  m a t e r i a l  

by ta lk ing  to a  g r o u p  of s tu d e n ts  who a r e  p r e s u m a b l y  l i s te n in g .

T h e  t e a c h e r  m a y  e n c o u r a g e  q u e s t io n s  on th e  p a r t  o f  s tu d e n ts  o r  h e  

m a y  a sk  q u e s t io n s  o f  th e  s tu d e n t s .  He m a y  u s e  v u - g r a p h s ,  f i l m s ,  

o r  o th e r  a u d i o - v i s u a l  a id s  to r e in f o r c e  w h a t  h e  s a y s .  H ow ever, 

w h e th e r  q u e s t io n s  a r e  s o l i c i t e d  o r  no t,  w h e th e r  a u d io - v i s u a l  a id s  

a r e  u se d  o r  no t,  th e  t e a c h e r  r e m a in s  a t  th e  c e n t e r  of the  te ac h in g  

p r o c e s s .

The in i t i a l  r e s p o n s e  to defin ing  th e  l e c t u r e  m e th o d  would be 

th a t  of a  t e a c h e r  ta lk in g  to a  g ro u p  of s tu d e n t s  who a r e  p r e s u m a b ly  

l i s te n in g .  I t  is  a p p a r e n t  h o w e v e r ,  th a t  t h e r e  a r e  m a n y  v a r i a t i o n s .  

O th e r  m e th o d s  a r e  th e  r e c i t a t i o n  m e th o d ,  th e  d i s c u s s io n  m e th o d , 

the  l a b o r a to r y  m e th o d  an d  th e  p r o b le m - s o lv in g  m e th o d .  E v a lu a t io n  

of th e  l e c t u r e  m e th o d  h a s  c o n s i s t e d  a l m o s t  e n t i r e l y  of c o m p a r i s o n
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w ith  the  d i s c u s s io n  m e th o d . W h ile  we f ind  no c l e a r - c u t  d e f in i t io n  

of th e  d i s c u s s io n  m e th o d  as  c o n t r a s t e d  w ith  th e  l e c t u r e  m e th o d ,  i t  

does  r e p r e s e n t  a  g r e a t e r  d e g r e e  o f  a c t iv e  p a r t i c i p a t i o n  on  th e  p a r t  

of th e  s tu d e n t  th a n  is  found in th e  l e c t u r e  m e th o d .

P r o g r a m m e d  I n s t r u c t io n  (PI)

P r o g r a m m e d  I n s t ru c t io n  (PI) i s  a  t e a c h in g  m e th o d  w h ich  is  e s 

s e n t i a l ly  s t u d e n t - c e n t e r e d  in th a t  w h en  th e  s tu d e n t  is  f u r n i s h e d  

m a t e r i a l s ,  he m a y  s tu d y  the  s u b j e c t  m a t t e r  m a t e r i a l ,  l e a r n  f r o m  

it an d  be  r e in f o r c e d  in th a t  k n o w le d g e  th ro u g h  th e  m e th o d o lo g y  of 

p r o g r a m m e d  in s t r u c t i o n  (PI). T h is  m e th o d o lo g y  is  b u il t  a r o u n d  a 

c a r e f u l  d e s ig n  o f the  in s t r u c t i o n a l  c y c le  in  w h ic h  an  in p u t o f  i n f o r 

m a t io n  c a l l s  f o r  u s e  on the  p a r t  o f  th e  l e a r n e r ,  r e s p o n s e  by th e  

l e a r n e r ,  fo l lo w e d  by feed b ack  in  s o m e  f o r m ,  s u c h  a s  th e  c o r r e c t  

a n s w e r .  P r o g r a m m e d  in s t r u c t io n  (PI) m a t e r i a l  m a y  be e i t h e r  in  

p a m p h le t  o r  book f o r m  o r  p r e p a r e d  f o r  u s e  w ith  te a c h in g  m a c h i n e s .
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A P P E N D IX  2

COURSES C O N D U C T E D  BY T H E  
US ARMY M A N A G E M E N T  EN G IN E E R IN G  

TRAINING A G EN C Y  
(A M ETA)

A d m in i s t r a t i v e  M a n a g e m e n t

. A u to m a t ic  D a ta  P r o c e s s i n g  
B u s in e s s  A d m in i s t r a t i o n

Top M a n a g e m e n t  S e m in a r  2 w e e k s
D a ta  P r o c e s s i n g  P r o f i t a b i l i t y  a n d  
A p p l ic a t io n  S tu d ie s  2

M a n a g e r i a l  C o m m u n ic a t io n  f o r  E x e c u t iv e s  2
O r g a n iz a t io n  C o n ce p ts  f o r  Top  M a n a g e m e n t  2
R e a l  T im e  S y s te m s  2
C o m p u te r  In s ta l l a t io n  M a n a g e m e n t  S e m in a r  1
S e m in a r  f o r  M id d le  M a n a g e r s  2
A u to m a t ic  D a ta  P r o c e s s i n g  A p p r e c i a t io n  1
F u n d a m e n ta l s  of C o m p u te r  P r o g r a m m i n g  2
D a ta  C o l le c t io n  & T r a n s m i s s i o n  A p p r e c i a t io n  1
F in a n c i a l  M a n a g e m e n t  f o r  M a n a g e r s  
M a n a g e r i a l  C o m m u n ic a t io n  A p p r e c i a t io n  
A lp h a  C o m p u te r  S y s t e m s  A n a ly s i s  (AMC) 
A lp h a  P r o g r a m m i n g  (AMC)
A lp h a  S o f tw a re  P r o g r a m m i n g  (AMC)

1 
1 
2 
3 
2

C o m m o n  B u s in e s s  O r i e n t e d  L a n g u a g e  (COBOL) 2
1 
2 
2 
1 
3

A d v a n c e d  S /3 6 0  C O B O L  
IBM  S /3 6 0  B a s ic  A s s e m b l y  L a n g u a g e  
0 S /3 6 0  C O BO L P r o g r a m m i n g  
In t ro d u c t io n  to  OS F u n c t io n s  
C o m p u te r  P r o g r a m m i n g  
In t r o d u c t io n  to  A D P  S y s t e m  A n a ly s i s  & 

D e s ig n  
O r g a n iz a t io n  P la n n in g  
S y s te m s  & P r o c e d u r e s  A n a ly s i s  
A u to m a t ic  D a ta  P r o c e s s i n g  I n t e r n  P r o g r a m

2
2
2

18

-1 /2  d ay s  
-1 /2  d a y s  
- 1 / 2  d ay s  
- 1 / 2  d a y s  
w e e k  
w e e k s ' 
w e e k  
w e e k s  
w e e k  
w e e k  
w e ek  
w e e k s  
w e e k s  
w e e k s  
w e e k s  
w e ek  
w e e k s  
w e e k s  
w e e k  
w e e k s

w e e k s
w e e k s
w e e k s
m o n th s
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A p p lie d  M a th e m a t ic s  & S t a t i s t i c s  

. S t a t i s t i c s  - Q u a l i ty  C o n tro l

. O p e r a t io n s  R e s e a r c h  - R e l i a b i l i ty  E n g in e e r in g

Q u a n t i ta t iv e  D e c is io n  M aking  2 - 1 / 2  d ay s
R e l i a b i l i ty  P r o g r a m  M a n a g e m e n t  1 w e ek
O p e r a t i o n s  R e s e a r c h  A p p r e c i a t io n  1 w e ek
D e s ig n  & A n a ly s i s  o f  E x p e r im e n t s  3 w e e k s
E le m e n ts  o f  R e l i a b i l i ty  & M a in ta in a b i l i ty  3 w e ek s
M a n a g e m e n t  S t a t i s t i c s  2 w e e k s
M a th e m a t ic a l  P r o g r a m m i n g  3 w e e k s
P r o b a b i l i s t i c  M e th o d s  in  O p e r a t io n s  R e s e a r c h  3 w e e k s
S e m in a r  f o r  Q u a l i ty  M a n a g e r s  1 w e e k
P r o d u c t  A s s u r a n c e  A p p r e c i a t io n  1 w e e k
D es ig n in g  Q u a l i ty  P r o g r a m s  1 w e ek
E v a lu a t io n  of P r o d u c e r ' s  Q u a l i ty  P r o g r a m s  1 w e ek
I n s p e c t io n  P la n n in g  1 w eek
M a n a g e m e n t  o f  th e  Q u a l i ty  F u n c t io n  2 w e ek s
S a m p lin g  P r o c e d u r e s  f o r  R e l i a b i l i ty  T e s t in g  1 w e ek
S t a t i s t i c a l  Q u a l i ty  C o n t ro l  I 2 w eek s
S t a t i s t i c a l  Q u a l i ty  C o n t ro l  II 2 w e e k s
Q u a l i ty  C o n t r o l  S p e c i a l i s t  I n te r n  P r o g r a m  12 m o n th s
Q u a l i ty  & R e l i a b i l i t y  E n g in e e r in g  I n t e r n  

P r o g r a m  ’ 18 m o n th s

I n d u s t r i a l  M a n a g e m e n t

. I n d u s t r i a l  E n g in e e r in g

M an ag in g  R e s e a r c h  & D e v e lo p m e n t  
A c t iv i t i e s

M an ag in g  th e  V a lu e  E n g in e e r in g  P r o g r a m  
S e m in a r  f o r  C h ie fs  of M a n a g e m e n t  

E n g in e e r in g  F u n c t io n s  
N u m e r i c a l  C o n t ro l  O r ie n ta t io n  f o r  

T e c h n ic a l  M id d le  M a n a g e m e n t  (AMC) 
N u m e r i c a l  C o n t ro l  O r ie n ta t io n  fo r  

N o n - T e c h n ic a l  M id d le  M a n a g e m e n t  
N u m e r i c a l  C o n t ro l  O r ie n ta t io n  fo r  

T op  M a n a g e m e n t  
W o rk  M e th o d s  & S ta n d a r d s  A p p r e c i a t io n

2 - 1 / 2  day s  
2 - 1 / 2  d ay s

2 w e ek s

2 - 1 / 2  day s

1 - 1 / 2  d ay s

1 - 1 / 2  d ay s  
1 w e e k
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W o rk  P la n n in g  & C o n tro l  A p p r e c i a t i o n  1 w eek
C o n f ig u ra t io n  M a n a g e m e n t  1 w eek
E c o n o m i c  A n a ly s i s  fo r  D e c is io n  M ak in g  2 w e ek s
M anag ing  w ith  C o n t r a c to r  P e r f o r m a n c e  

M e a s u r e m e n t  D a ta  2 w e ek s
M e t h o d s - T im e  M e a s u r e m e n t  3 w e ek s
N e tw o rk  B a s e d  M a n a g e m e n t  T e c h n iq u e s  1 w e ek
N u m e r i c a l  C o n t ro l  (A PT ) P a r t  P r o g r a m m i n g  3 w e ek s
P r i n c i p l e s  & A p p l ic a t io n s  of V a lu e  

E n g in e e r in g  2 w e ek s
P r o j e c t  P la n n in g  & C o n tro l  T e c h n iq u e s  2 w eek s
S ta n d a r d  T im e  D a ta  2 w eek s
S y s te m s  E n g in e e r in g  2 w e ek s
W o rk  P la n n in g  & C o n tro l  S y s t e m s  3 w e e k s
DIM ES A n a ly s t  B a s ic  C o u r s e  5 w e ek s
S e m i n a r  f o r  T e c h n ic a l  D a ta  P a c k a g e  

M a n a g e m e n t  1 w eek
T e c h n ic a l  D ata  P a c k a g e  D e v e lo p m e n t /

P r e p a r a t i o n  3 w eek s
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A P P E N D IX  1 

A M E T A  CLASSROOM  LA Y O U T

Q
X X

X X

X X
A  A

X X

X X X X

y y

X X
X X

X X
X X

X X

X x

INSTRUCTOR
X X

FRONT

20 '

F i g u r e  1
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A P P E N D IX  4

ED U C A T IO N A L O B JE C T IV E S  O F  T H E  
M A N A G E M E N T STA TISTIC S COURSE

S tu d e n ts  who c o m p le te  th is  tw o -w e e k  c o u r s e  of i n s t r u c t io n  

sh o u ld  p o s s e s s :

1. C o m p re h e n s io n  o f th e  r o le  of s t a t i s t i c s  in th e  m a n a g e m e n t  

p r o c e s s  an d  the  a b i l i ty  to i n t e r p r e t ,  t r a n s l a t e  an d  e x t r a p o la t e  

m a n a g e m e n t  d a ta  e m p lo y in g  s t a t i s t i c a l  p r in c ip l e s ,  m e th o d s  an d  

t e c h n i q u e s .

2. K now ledge of fu n d a m e n ta l  s t a t i s t i c a l  t e r m in o lo g y  c o n c e p ts ,  

p r i n c i p l e s ,  m e th o d s  an d  te c h n iq u e s .

3. T h e  a b i l i ty  to a p p ly  s t a t i s t i c a l  c o n c e p ts ,  p r i n c i p l e s ,  

m e th o d s  an d  te c h n iq u e s  to  a  v a r i e t y  o f  m a n a g e m e n t  p r o b le m s  s u s 

c e p t ib le  to s t a t i s t i c a l  t r e a t m e n t .

T h e  s p e c i f ic  c o n te n t  of th e  c o u r s e  is  id e n t i f ie d  in  th e  S u m m a r y

O u t l in e  in A ppend ix  4. C o u r s e  c o n te n t  h a s  b een  c a t e g o r i z e d  in  s ix

b a s i c  s u b je c t  m a t t e r  a r e a s :

R o le  of S ta t i s t i c s  in  M a n a g e m e n t
D e s c r ip t iv e  S t a t i s t i c s
N o r m a l  D is t r ib u t io n
S a m p lin g  f o r  E s t i m a t i o n  an d  C o n tro l
C o r r e l a t i o n  - R e g r e s s i o n
T e s t in g  fo r  H y p o th e se s
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SESSION

M onday
AM

M onday
P M

A P P E N D IX  5 

SUMMARY O U T L IN E  

M A N A G E M E N T  STA TISTIC S C O U R SE

S U B J E C T  T O P IC

O r ie n ta t io n  a n d  C l a s s  P i c t u r e

In tro d u c t io n  to  M a n a g e m e n t  
S ta t i s t i c s

A. O b je c t iv e  a n d  S cope  o f the  
C o u rs e

B. D ef in i t io n s

R o le  of S t a t i s t i c s  in M a n a g e m e n t

A. N a tu re  o f  A d m i n i s t r a t i v e  
P r o b l e m s

B. A p p l ic a t io n s  of S t a t i s t i c s  
in  B u s in e s s  & G o v e rn m e n t

In tro d u c t io n  to  D a ta  P r e s e n t a t i o n

A. T ypes  o f  D a ta  P r e s e n t a t i o n
B. F u n c t io n s  of D a ta  P r e s e n t a t i o n
C. C h a r a c t e r i s t i c s  of D a ta  

P r e s e n t a t i o n

N a r r a t i v e  P r e s e n t a t i o n

A. D efin it io n  & P u r p o s e
B. A d v a n ta g e s  & D is a d v a n ta g e s
C. T ypes  o f  N a r r a t i v e  A n a ly s is
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SESSION S U B JE C T

6

7

8

T u e s d a y  9
AM

10

T u e s d a y  11
P M

T O PIC

T a b u la r  P r e s e n t a t i o n

A. D e f in i t io n  & P u r p o s e
B. A d v a n ta g e s  & D is a d v a n ta g e s
C. T y p e s  & A p p l ic a t io n s

G ra p h ic  P r e s e n t a t i o n

A. D e f in i t io n  & P u r p o s e
B. A d v a n ta g e s  & D is a d v a n ta g e s
C. T y p e s  & A p p l ic a t io n s

E x e r c i s e  in  D a ta  P r e s e n t a t i o n  I

A. P r o b l e m  in  T a b u la r  P r e s e n t a t i o n
B. D is c u s s i o n  of P r o b l e m

E x e r c i s e  in  D a ta  P r e s e n t a t i o n  II

A. P r o b l e m  in  G r a p h ic  P r e s e n 
ta t io n

B. D i s c u s s io n  of P r o b l e m  

I n t r o d u c t io n  to  D e s c r ip t iv e  S t a t i s t i c s

A. N a tu r e  of V a r i a b i l i t y
B. D e f in i t io n s
C. F u n c t io n s

M e th o d s  o f O r g a n iz in g  N u m e r i c a l  
D ata

A. T a b u la r
B . G ra p h ic
C. F r e q u e n c y  D is t r ib u t io n s
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SESSIO N  S U B JE C T

12

W e d n e s d a y  13
AM

W e d n e s d a y  14
P M

T h u r s d a y  15
AM

T h u r s d a y  16
P M

T O P IC

M e a s u r e s  of C e n t r a l  T e n d e n c y  
(N o n -g ro u p e d  D ata)

A . M ea n
B. M e d ia n
C. M ode

M e a s u r e s  of V a r i a b i l i t y  
(N o n -g ro u p e d  D ata)

A. R a n g e
B . A v e r a g e  D e v ia t io n
C. Q u a r t i l e
D. S t a n d a r d  D e v ia t io n

M e a s u r e s  o f C e n t r a l  T e n d e n c y  
(G ro u p e d  D ata)

A. M ean
B. M e d ia n
C. M ode

M e a s u r e s  o f  V a r i a b i l i t y  
(G ro u p e d  D ata)

A. R an g e
B. S ta n d a r d  D e v ia t io n

E x e r c i s e s  in  D e s c r ip t iv e  
S t a t i s t i c s

A . E n r o l l e e  S o lu t io n s  to  
A s s ig n e d  P r o b l e m s

B. D i s c u s s i o n  of P r o b l e m s

17 P a t t e r n s  o f  V a r i a b i l i t y
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SESSION

F r i d a y
AM

F r i d a y
P M

M onday
AM

M onday
P M

S U B JE C T  T O P IC

A . G e n e r a l  F o r m s
B. I n t e r p r e t a t i o n

18 T h e  N o r m a l  D is t r i b u t io n  I

A . D e f in i t io n  & D e s c r i p t i o n
B . S ta n d a r d  F o r m  of th e  N o r

m a l  V a r i a b l e
C. T a b le  o f  N o r m a l  C u rv e  

A r e a s

19 T h e  N o r m a l  D i s t r i b u t io n  II

A . E x e r c i s e
B . A p p l ic a t io n s

20 R e v ie w  of F i r s t  W e e k 's  M a t e r i a l

A . D i s c u s s io n
B . E x e r c i s e s

21 S am p lin g

A . G e n e r a l  A s p e c t s  of S am p lin g
B. P a r a m e t e r  E s t im a t io n
C. S a m p lin g  D e m o n s t r a t i o n

22 D is t r ib u t io n  o f  S a m p le  M e a n s

A. C e n t r a l  L i m i t  T h e o r e m
B. S ta n d a r d  E r r o r  of th e  M ean

23 S t a t i s t i c a l  E s t im a t io n

A . P o in t  E s t i m a t e
B . I n t e r v a l  E s t i m a t e
C. C o n f id e n ce  I n t e r v a l
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SESSION S U B JE C T  T O P IC

T u e s d a y  24
AM

T u e s d a y  25
PM

26

W e d n e s d a y  27
AM

28

C o n tro l  C h a r t s  f o r  V a r i a b l e s

A. S t a t i s t i c a l  C o n t ro l
B . R e la t io n s h ip  to  S am p lin g  

D is t r i b u t io n  _
C. D e v e lo p m e n t  of a n  X & R 

C h a r t  _
D. I n t e r p r e t a t i o n  of X & R 

C h a r t
E. E x e r c i s e s

A n a ly s i s  of A t t r i b u t e s  D a ta

A. D e f in i t io n s
B. C e n t r a l  T e n d e n c y
C. V a r i a b i l i t y
D. C o n f id e n ce  I n t e r v a l  fo r  

P r o p o r t i o n s

C o n tro l  C h a r t s  f o r  P r o p o r t i o n s

A. D e v e lo p m e n t  of p  C h a r t s
B. I n t e r p r e t a t i o n  of p  C h a r t s
C. E x e r c i s e s

C o n tro l  C h a r t  A p p l ic a t io n s

A. I n d u s t r i a l
B . A d m i n i s t r a t i v e

I n t r o d u c t io n  to  C o r r e l a t i o n  & 
R e g r e s s i o n  A n a ly s i s

A. D e f in i t io n s
B . C o n c e p ts
C. S c a t t e r  D i a g r a m
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SESSION S U B JE C T T O P IC

W e d n e s d a y  
PM

T h u r s d a y
AM

T h u r s d a y
P M

29 L i n e a r  R e g r e s s i o n  A n a ly s is

A. D e v e lo p m e n t  of L in e  of F i t
B. M e th o d s  of C a lc u la t io n
C. E x e r c i s e

30 C o r r e l a t i o n  A n a ly s is  I

A. C o r r e l a t i o n  C o e f f ic ien t
B. P r o d u c t - M o m e n t  M eth o d  of 

C o m p u ta t io n
C. E x e r c i s e

31 C o r r e l a t i o n  A n a ly s is  II

A. R an k  C o r r e l a t i o n  M eth o d  f o r  
D e te r m in in g  C o r r e l a t i o n  
C o e f f ic ie n t

B . E x e r c i s e

32 T e s t in g  of H y p o th e se s

A. In t r o d u c t io n
B. F o r m u l a t i o n
C. I l l u s t r a t i o n

33 R e q u i r e d  S a m p le  S iz e s  fo r
S t a t i s t i c a l  R e l ia b i l i ty

A. A t t r i b u t e s
B. V a r i a b l e s

34 E x a m in a t io n
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SESSION

F r i d a y
AM

S U B JE C T  T O P IC

35 R e v ie w  of E x a m in a t io n

36 T o p ic a l  R ev iew  of C o u r s e

37 C r i t iq u e  of th e  C o u r s e

38 G ra d u a t io n
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1 . 1 1

1 . 12

1 . 2 1

1 . 22

1. 23 

1. 24

1. 25

1. 31 

1. 32

A P P E N D IX  6

M A N A G E M E N T  STA TISTIC S 
A C H IE V E M E N T  T E S T  O B JE C T IV E S

K now ledge  of t e r m in o lo g y
To define  s t a t i s t i c s  t e r m s  by g iv ing  t h e i r  a t t r i b u t e s ,  

p r o p e r t i e s ,  o r  r e l a t i o n s

K now ledge  o f s p e c i f i c  fa c ts
To r e c a l l  o r  r e c o g n iz e  fa c tu a l  i n f o r m a t io n  a b o u t  

s t a t i s t i c s

K now ledge  of c o n v e n t io n s
To re c o g n iz e  c o r r e c t  f o r m s ,  m e th o d s ,  t e c h n iq u e s  

u s e d  in  s t a t i s t i c s

K now ledge  o f t r e n d s  an d  s e q u e n c e s
To s p e c ify  th e  p r o p e r  s e q u e n c e  of a c t i v i t i e s  in  

s t a t i s t i c a l  a p p l i c a t io n s

K now ledge  of c l a s s i f i c a t i o n s  an d  c a t e g o r i e s
To re c o g n iz e  th e  fu n d a m e n ta l  s t r u c t u r e  o f  s t a t i s t i c s

K now ledge  of c r i t e r i a
To s p e c i fy  p r o p e r  c r i t e r i a  f o r  ju d g ing  th e  e f f e c t iv e n e s s  

a n d / o r  e f f ic ie n c y  of s t a t i s t i c a l  a p p l ic a t io n s

K now ledge  of m e th o d o lo g y
. To re c o g n iz e  th e  t e c h n iq u e s  and  m e th o d s  u s e d  by 

s t a t i s t i c i a n s  in  a p p ly in g  s t a t i s t i c s  to  m a n a g e m e n t  
p r o b le m s

K now ledge  o f p r i n c i p l e s  a n d  g e n e r a l i z a t io n s
To r e c a l l  f u n d a m e n ta l  p r i n c ip l e s  and  g e n e r a l i z a t i o n s  

inv o lv ed  in s t a t i s t i c s

K now ledge  of t h e o r i e s  a n d  s t r u c t u r e s
To r e c o g n iz e  f u n d a m e n ta l  t h e o r i e s  a n d  s t r u c t u r e s  

in  s t a t i s t i c s
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2. 10

2 . 20

2. 30

3. 00

T r a n s l a t i o n
. D e m o n s t r a t e  th e  a b i l i ty  to t r a n s l a t e  a  p r o b l e m  g iv en  

in  t e c h n i c a l  p h r a s e o lo g y  in to  c o n c r e t e  o r  l e s s  a b 
s t r a c t  p h r a s e o lo g y  

D e m o n s t r a t e  th e  a b i l i ty  to  t r a n s l a t e  an  a b s t r a c t i o n ,  
s u c h  a s  a  g e n e r a l  p r in c ip l e ,  by g iv in g  an  i l l u s t r a t i o n  
o r  s a m p l e

I n t e r p r e t a t i o n
D e m o n s t r a t e  th e  a b i l i ty  to d i s t in g u i s h  a m o n g  w a r 

r a n te d ,  u n w a r r a n t e d ,  o r  c o n t r a d i c t e d  c o n c lu s io n s  
d r a w n  f r o m  a  s e t  o f  s t a t i s t i c a l  d a ta

E x t r a p o la t io n
. D e m o n s t r a t e  th e  a b i l i ty  to  d e a l  w i th  s t a t i s t i c a l  c o n 

c lu s io n s  of a  m a n a g e m e n t  s tu d y  in  t e r m s  o f i n f e r e n c e s  
m a d e  f r o m  e x p l i c i t  s t a t e m e n t s

A p p l ic a t io n
D e m o n s t r a t e  th e  a b i l i ty  to  a p p ly  s t a t i s t i c a l  p r i n c i p l e s ,  

m e th o d s  an d  te c h n iq u e s  to  n ew  s i tu a t io n s
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A P P E N D IX  8

M A N A G E M E N T  S T A T IS T IC S  
F IN A L  E X A M IN A TIO N

D IR E C T IO N S : S e le c t  t h e  b e s t  s in g le  a n s w e r  f o r  th e  fo l lo w in g  
m u l t ip l e  c h o ic e  q u e s t i o n s  a n d  c i r c l e  th e  a p p r o p r i a t e  l e t t e r .  

A n o r m a l  c u r v e  t a b l e  w i l l  be  p r o v id e d  f o r  y o u r  u s e .

N a m e :

D a te :
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1. T h e  b e s t  m e th o d  f o r  d is t in g u is h in g  b e tw ee n  l in e s  of a
m u l t ip l e  c h a r t  is  to:

a .  U s e  a  d i f f e r e n t  c o lo r  fo r  e a c h  l in e
b. U se  a  d i f f e r e n t  t h i c k n e s s  f o r  e a c h  l in e
c. U se  a  d i f f e r e n t  p a t t e r n  d e s ig n  f o r  e a c h  l in e

(e. g. , s o l id ,  d o t s ,  d a s h e s ,  e t c .  )
d. N o n e  o f  th e  a b o v e

2. T h e  fu n c t io n  (s) o f  d a ta  p r e s e n ta t i o n :

a .  Is  to  r e d u c e  l a r g e  v o lu m e s  of d a ta  to  i m p o r t a n t
d e ta i l

b. Is  to  b r in g  a t t e n t io n  to  s t r e n g t h s  a n d  w e a k n e s s e s
c. A r e  b o th  o f  th e  a b o v e
d. Is  n e i t h e r  o f  th e  ab o v e

3. Ju d g in g  f r o m  th e  o g iv e  be lo w , th e  n u m b e r  o f  e m p lo y e e s
who u s e d  b e tw e e n  50 a n d  60 h o u r s  o f  s i c k  l e a v e  w as  
a p p r o x im a te ly :

HOURS O F  SICK  L E A V E  U SE D

1 2 0 -

N u m b e r 1 0 0 -

8 0 -E m p lo y e e s

6 0 -

4 0 -

2 0 -

0 -

10 20 30 40 50 60 70 80
N u m b e r  o f  H o u rs

a .  30
b. 100
c. 45
d. N one o f th e  a b o v e
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4. I t  is  e a s i e s t  to c o m p a r e  d i f f e r e n c e s  in  f r e q u e n c y  b e tw een
a d ja c e n t  in t e r v a l s  in:

a .  An og ive
b. A f r e q u e n c y  po lygon
c. A h i s t o g r a m
d. An a r r a y

5. A t r e n d  in d a ta  is  m o s t  e a s i l y  d i s c e r n e d  f r o m  a p r e s e n t a t i o n  in
th e  f o r m  of a:

a .  T ab le
b. C o lu m n  c h a r t
c. S u r f a c e  c h a r t
d. L in e  c h a r t

6. I t  is  d e s i r e d  to p r e p a r e  a  s in g le  da ta  p r e s e n ta t io n  d e p ic t in g  the
t r e n d  in  to ta l  n u m b e r  o f  DoD e m p lo y e e s  in fo u r  c a r e e r  f ie ld s  
( c o n t r a c t  s p e c i a l i s t s ,  e n g i n e e r s ,  m a n a g e m e n t  a n a l y s t s ,  and  
q u a l i ty  an d  in sp e c t io n )  a n d  th e  c o n tr ib u t io n  e ac h  o f th e  c a r e e r  
f ie ld s  m a k e s  to the  t o ta l  o v e r  a  p e r io d  of tw en ty  y e a r s .  W hich 
one  of th e  fo llow ing ty p e s  o f  p r e s e n t a t i o n s  w ould  p ro b a b ly  p o r 
t r a y  th is  t r e n d  m o s t  c l e a r l y ?

a . M u lt ip le  c u rv e  c h a r t
b. S u b -d iv id e d  s u r f a c e  c h a r t
c. G ro u p e d  co lu m n  c h a r t
d. S u b -d iv id e d  c o lu m n  c h a r t

7. I t  is  d e s i r e d  to p r e p a r e  a  s in g le  d a ta  p r e s e n ta t io n  d e p ic t in g  the
t r e n d  in  a n u m b e r  o f  DoD c iv i l i a n  e m p lo y e e s  in  e a c h  o f fo u r  
c a r e e r  f ie ld s  ( c o n t r a c t  s p e c i a l i s t s ,  e n g in e e r s ,  m a n a g e m e n t  
a n a ly s t s ,  q u a li ty  a n d  in s p e c t io n )  o v e r  a  2 0 - y e a r  p e r io d .  W hich 
one  of th e  fo llow ing ty p e s  of p r e s e n ta t i o n s  w ould p r o b a b ly  p o r 
t r a y  th is  t r e n d  m o s t  c l e a r ly ?

a. M u lt ip le  c u rv e  c h a r t
b. S u b -d iv id e d  s u r f a c e  c h a r t
c. G ro u p e d  co lu m n  c h a r t
d. S u b -d iv id e d  c o lu m n  c h a r t
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8. C e n t r a l  t e n d e n c y  of a  po p u la t io n  can  be e s t i m a t e d  by us ing  
a s a m p l e  e s t i m a t e  of t h e  p opu la t ion .

a .  S k e w n e ss
b. V a r i a n c e
c. Mode
d. E x t r e m e  v a lu e s

n

U9. The  e x p r e s s i o n  i = 1__________ m a y  be shown a s :
n

x + x
a.  i = 1 n

n

x x
n i

n

x x  
1 x  2 x  . . . x n

x

n n n

X +  X  + .  . . +  X
d. 1_______2_____________n _

n
10. A con t inuous  v a r i a b l e  is  a  v a r i a b l e  w h ic h  is:

a.  C o n t in u o u s ly  v a r y i n g
b. N e v e r  v a r y i n g
c.  M e a s u r a b l e
d. C o u n tab le

11.  Raw d a ta  i s  u s u a l l y  p u t  into g ro u p e d  d a t a  f o r m  w h e n :

a.  G r e a t e r  a c c u r a c y  is  d e s i r e d
b. T h e r e  a r e  m o r e  t h a n  ten  p i e c e s  o f  d a ta
c. The  d a t a  i s  w id e ly  d i s p e r s e d .
d. A l a r g e  n u m b e r  o f  c a l c u l a t i o n s  m u s t  be  done  by hand
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12. If p lu s  a n d  m in u s  s ig n s  w e r e  no t  i g n o r e d  in  c a l c u l a t i n g
th e  a v e r a g e  dev ia t io n ,  i t s  v a lu e  would:

a .  E q u a l  t h a t  of the  s t a n d a r d  d e v ia t io n
b. E q u a l  z e r o
c.  B e  g r e a t e r  than  t h a t  o f  t h e  s t a n d a r d  d ev ia t io n
d. B e  th e  a v e r a g e  d e v ia t io n ,  s i n c e  s ig n s  a r e  not

ig n o r e d  in i t s  c a l c u l a t i o n

13. In c a l c u l a t i n g  th e  m e a n  f o r  g r o u p e d  d a ta ,  the  a s s u m p t i o n
is  m a d e  t h a t  the  m e a n  of th e  v a lu e s  in e a c h  i n t e r v a l  i s :

a .  G r e a t e r  than  the  m i d - v a l u e  of the  i n t e r v a l
b. L e s s  th a n  the  m i d - v a l u e  of th e  i n t e r v a l
c. E q u a l  to the  m i d - v a l u e  o f  the  i n t e r v a l
d. G r e a t e r  than  the  m i d - v a l u e  of e ac h  i n t e r v a l

in i n t e r v a l s  be low th e  m e a n  an d  is  l e s s  than  th e  m i d 
v a lu e  of e a c h  i n t e r v a l  in  i n t e r v a l s  above  th e  m e a n

14. Two e v e n t s  a r e  s a i d  to be i n d e p e n d e n t  if:

a .  T h e y  a r e  m u tu a l ly  e x c l u s i v e
b. T h e i r  m a r g i n a l  p r o b a b i l i t i e s  s u m  to one
c. T h e  o c c u r r e n c e  o r  n o n - o c c u r r e n c e  of one  does  no t

a f f e c t  t h e  o t h e r
d. T h e i r  c o n d i t io n a l  p r o b a b i l i t i e s  s u m  to one

15. E v e n t s  a r e  s a i d  to be m u t u a l l y  e x c l u s i v e  if:

a .  T h e  s u m  of t h e i r  p r o b a b i l i t i e s  is one
b. T h e y  n e v e r  o c c u r  t o g e t h e r
c.  One  o r  the  o t h e r  a lw a y s  o c c u r s
d. T h e  o c c u r r e n c e  of  one  h a s  no e f fe c t  on the  o t h e r

16. An e x a m p l e  of  m u tu a l ly  e x c l u s i v e  e v e n t s  is  the  o c c u r r e n c e  of:

a .  A h e a r t  an d  a  s p a d e  on  a  s i n g l e  s e l e c t i o n  f r o m  a 5 2 - c a r d
d e ck

b. A s ix  an d  then  a  two on tw o  s u c c e s s i v e  r o l l s  of a d ie
c. A r e d  b e a d  on e a c h  of  two s u c c e s s i v e  d r a w s  w i th o u t

r e p l a c e m e n t  f r o m  a  bowl of  ten  b e a d s ,  of w h ich  e igh t  
a r e  r e d

d. A n in e  a n d  a d ia m o n d  on a  s in g le  s e l e c t i o n  f r o m  a  52-
c a r d  deck
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17. T h e  m e a n  of  the  d a t a  shown be low  is :

IN T E R V A L F R E Q U E N C Y

2 1 -23
24-26
2 8 -29
30-32
33-35
36-38
39-41
4 2 - 4 4
45-47

3
7 
9

15
22
18
14

8
4

100

a.  34 .6
b. 3 4 .4
c.  3 4 .2
d. None  of the  a bove

18. Of th e  e v en t s  t h a t  c a n  o c c u r  in  a  s i t u a t io n ,  t h e  p r o b a b i l i t y  th a t  
e v e n t  A wil l  o c c u r  is  0. 3 an d  th e  p r o b a b i l i t y  t h a t  e v e n t  B wi l l  
o c c u r  i s  0. 5. If A a n d  B a r e  m u t u a l l y  e x c l u s i v e ,  w h a t  is  the  
p r o b a b i l i t y  t h a t  A o r  B w i l l  o c c u r ?

a.  0. 8
b. 0. 5
c. 0 .1 5
d. None  of the  a bove

19. T he  m e a n  an d  m e d i a n  o f  th e  d a t a  below:

I N T E R V A L  # I N T E R V A L  F R E Q U E N C Y

1
2
3
4
5
6
7
8 
9

5- 9 
10-14  
15-19  
20 -24  
25 -29  
30-34  
35-39  
4 0 - 4 4  
4 5 -4 9

1
0
5 
9

15
12

9
6 
4
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a .  F a l l  into i n t e r v a l s  5 an d  6,  r e s p e c t i v e l y
b. Both  fa l l  in to  i n t e r v a l  5
e. Both  fall  in to  i n t e r v a l  6
d. F a l l  into i n t e r v a l s  6 and 5,  r e s p e c  t iv e l y

20. A d ie  ( s i n g u l a r  of d ice)  is  r o l l e d  tw ic e .  T h e  r o l l s  c o n s t i t u t e :

a.  D e p e n d e n t  even ts
b. I n d e p e n d e n t  e v e n t s
c. M u tu a l ly  i n c lu s iv e  e v en ts
d. M u tu a l ly  e x c l u s i v e  e v en t s

21. If an  u r n  c o n ta i n s  5 r e d  b e a d s ,  3 g r e e n  b e a d s ,  and  2 w h i te  
b e a d s ,  the  p r o b a b i l i t y  of s e l e c t i n g  a  r e d  b e a d  on  the  f i r s t  
r a n d o m  s e l e c t i o n  an d  th e n  a  g r e e n  b e a d  on the  s e c o n d  s e l e c 
t ion  when  s a m p l i n g  w i thou t  r e p l a c e m e n t  i s :

a .  1 /3
b. J 5 /6 4
c .  1 / 6

d. N one  of  the a b o v e

22. T he  c o r r e c t  eq u a t io n  f o r  c a l c u l a t i n g  the  s t a n d a r d  n o r m a l  
d e v i a t e  i s :

a . z  = X - <r

b . z  = X

c . z  - M
(T

X
<r

d . z  - X - X

2 3. W hich  of the  fo l lowing  is  a  c h a r a c t e r i s t i c  of  the  n o r m a l  d i s t r i 
bution  ?

a.  It is  s y m m e t r i c a l  ab o u t  the  o r i g i n
b. T he  t o t a l  a r e a  u n d e r  the  c u r v e  i s  in f in i te
c. T h e  two e x t r e m e s  of the  c u r v e  a r e  a s s y m p t o t i c  to the

h o r i z o n t a l  a x i s
d. It is  a d i s c r e t e  d i s t r i b u t i o n
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24. A p p r o x i m a t e l y  w h a t  p e r c e n t  of  th e  a r e a  in a  n o r m a l  d i s 
t r i b u t i o n  l i e s  b e tw e e n  th e  m e a n  a n d  a  p o in t  one  s t a n d a r d  
d e v ia t i o n  ab o v e  th e  m e a n ?

a .  26
b. 34
c. 42
d. None  of the  ab o v e

25. If x  is  a  n o r m a l l y  d i s t r i b u t e d  r a n d o m  v a r i a b l e  w i th  m e a n
of 0 an d  s t a n d a r d  d e v ia t i o n  of  1 and  A is  a  v a lu e  of the  X 
s c a l e  t h a t  is  g r e a t e r  th a n  z e r o ,  the  P  (X> A) e q u a l s :

a .  P  (X > -A)
b. 1 - P  (X < -  A)
c.  P  (X > 0) - P  (X < -A)
d. 1 - P  (X > - A)

26. T h e  a r e a  b e n e a th  the  n o r m a l  c u r v e  b e tw ee n  p o in t s  A a n d  B
is a n a lo g o u s  to:

a .  T h e  p r o b a b i l i t y  t h a t  a  v a l u e  in  a  n o r m a l l y  d i s t r i b u t e d
p o p u la t io n  w i l l  f a l l  b e tw e e n  A and  B

b. T h e  p r o p o r t i o n  of n o r m a l l y  d i s t r i b u t e d  p o p u la t io n
v a l u e s  t h a t  w i l l  f a l l  b e tw e e n  A an d  B

c. T h e  r e l a t i v e  f r e q u e n c y  of o c c u r r e n c e  of  p o p u la t i o n
v a l u e s  b e tw e e n  A a n d  B

d. A l l  of the  a b o v e

27. In a  n o r m a l l y  d i s t r i b u t e d  p o p u la t i o n ,  the  p r o b a b i l i t y  th a t
a s in g l e  i t e m  w i l l  h a v e  a  v a lu e  e x a c t ly  e q u a l  to  the  m e a n  
p lu s  one  s t a n d a r d  d e v i a t i o n  i s :

a .  0. 1586
b. 0. 5000
c. 0 .8 4 1 4
d. 0. 0000
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28. In t h e ' n o r m a l  d i s t r i b u t i o n  shown be low,  w h ich  of the  fo llowing 
r e l a t i o n s h i p s  is  t r u e :

x, =126 x* = 136
<r = 5

a .  A < B
b. (A + B) = . 05
c. (A + B) + 1 - (A + B)
d. P(126 < X < 136) + 1 - (A + B)

29. Shown be low a r e  two n o r m a l  d i s t r i b u t i o n s  w i th  m e a n s  and  s t a n d 
a r d  d e v ia t io n  a s  i n d i c a t e d .  T h e  v a lu e  in (2). t h a t  w i l l  h a v e  the  s a m e  
p r o p o r t i o n  o f  a r e a  to i t s  r i g h t  th a t  th e  v a l u e  (37) h a s  to i t s  l e f t  in

( 2 )

a .  375
b. 525
c. 453

= 450  
= 50

d. None  of  th e  a b o v e
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30. To f ind  the  p e r c e n t a g e  of v a l u e s  of a  n o r m a l  d i s t r i b u t i o n  i n 
c lu d ed  in the  r a n g e  1 /4  (T a bove  the  m e a n  to 1. 00<r ab o v e  th e  
m e a n ,  the  c o r r e c t  p r o c e d u r e  i s :

a.  To  find the  p e r c e n t a g e  in c lu d e d  b e tw ee n  the  m e a n  an d  3/4cr
a b o v e  the  m e a n

b. To find  1 /2  of the  p e r c e n t a g e  i n c lu d e d  b e tw ee n  the  m e a n
an d  1 1 / 2 above  the  m e a n

c. To s u b t r a c t  th e  p e r c e n t a g e  in c lu d e d  b e tw ee n  the  m e a n
a n d  1 /4  0" a bove  i t  f r o m  th e  p e r c e n t a g e  in c lu d e d  b e tw e e n  
th e  m e a n  to 1 <r above  i t

d. To s u b t r a c t  the  p e r c e n t a g e  in c lu d e d  b e tw ee n  the  m e a n  an d
1 / 4 cr a bove  i t  f r o m  the  p e r c e n t a g e  in c lu d e d  b e tw ee n  1 <r 
ab o v e  the  m e a n  and  + oo

31. The  type  of s a m p l e  m o s t  l ik e ly  to i n t r o d u c e  b ia s  is  the:

a .  A r e a  s a m p l e
b. J u d g m e n t  s a m p l e
c. S im p le  r a n d o m  s a m p l e
d. S t r a t i f i e d  s a m p l e

32. W hich  of the  fo llowing is  t r u e  of a s s i g n a b l e  c a u s e s  of v a r i a t i o n :

a .  T h e y  a r e  p o t e n t i a l l y  i d e n t i f i a b le
b. T h e y  can n o t  be r e g u l a t e d
c. T h e y  w i l l  a lw ay s  be  p r e s e n t
d. N one  of th e  above

33. When the  s a m p l e  m e a n  is  u s e d  a s  a n  e s t i m a t o r  of the  p o p u l a 
t ion  m e a n ,  i t  is  s a i d  to be:

a .  A b i a s e d  e s t i m a t e
b. A n  e x a c t  e s t i m a t e
c. An i n t e r v a l  e s t i m a t e
d. A p o in t  e s t i m a t e

34. T he  s t a t i s t i c s  u s e d  in c a lc u la t in g  a  c o n f id e n ce  i n t e r v a l  f o r  a
p o p u la t io n  m e a n  a r e :

a .  T h e  s a m p l e  a v e r a g e  a n d  the  s a m p l e  s t a n d a r d  d e v ia t i o n
b. T h e  s a m p l e  a v e r a g e  and  th e  p o p u la t io n  r a n g e
c.  T h e  s a m p l e  s t a n d a r d  d e v ia t io n  and  the  s a m p l e  p e r c e n t i l e
d. T h e  s a m p l e  a v e r a g e  an d  the  s a m p l e  p e r c e n t i l e
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35. T h e  s a m p l e  s i z e  u s e d  to c a l c u l a t e  the  c o n t r o l  l i m i t s  f o r  a  p - C h a r t  
s h o u ld  be:

a .  The  to t a l  of a l l  p a s t  o b s e r v a t i o n s
b. A n u m b e r  with  an even  s q u a r e  ro o t
c.  T h e  s a m p l e  s i z e  u s e d  to c o l l e c t  th e  h i s t o r i c a l  da ta .
d. T h e  s a m p l e  s i z e  to be  u s e d  in th e  f u tu r e

36. N o r m a l  d i s t r i b u t i o n  p r o b a b i l i t i e s  m a y  be u s e d  to e s t i m a t e  
b i n o m i a l  p r o b a b i l i t i e s  if:

a .  p '  is  b e tw ee n  0. 1 a n d  0. 9, and  np '  is  g r e a t e r  than  5
b. p '  is  l e s s  than  0. 1 o r  g r e a t e r  than  0. 9, and  np '  i s  g r e a t e r

t h a n  5
c.  p' is  l e s s  than  0. 5 a n d  n p 1 is  l e s s  than  5
d. p '  is  b e tw ee n  0. 1 an d  0. 9 and  np '  is  l e s s  th a n  5

37. T h e  l o w e r  c o n t r o l  l i m i t  of  a  c o n t r o l  c h a r t  f o r  p r o p o r t i o n  d e f e c t i v e  is :

a .  N e v e r  z e r o
b. A lw a y s  z e r o
c.  S o m e t i m e s  z e r o
d. S o m e t i m e s  n e g a t iv e

38. A 90% co n f id e n ce  i n t e r v a l  f o r  the  m e a n  of a c e r t a i n  p o p u la t io n  is:  
1 5 .9 6  < fi < 17 .4 4 .  T h i s  s t a t e m e n t  m e a n s  tha t :

a .  90% of a l l  popu la t ion  m e a n s  f a l l  in  the  i n t e r v a l  15. 96 to 17. 44
b. T h e  p r o b a b i l i t y  is  . 90 t h a t  th e  i n t e r v a l  i n c lu d e s  n
c.  T h e  P r i s k  is  . 10
d. A l l  of  the  above

39. A 95 p e r c e n t  c o n f id en ce  i n t e r v a l  of  47.  5 to 62. 5 f o r  a  p o p u la t io n  
m e a n  in d i c a t e s  that:

a .  N in e t y - f i v e  p e r c e n t  o f  t h e  p o p u la t io n  m e a n s  f a l l  w i th in  the
r a n g e  47. 5 to 62.  5

b. N in e t y - f i v e  p e r c e n t  of  a l l  s a m p l e  m e a n s  would  f a l l  w i th in
th e  r a n g e  47. 5 to 62.  5

c.  We a r e  n in e ty - f i v e  p e r c e n t  c o n f id en t  t h a t  the  r a n g e  47. 5 to 62.  5
e n c o m p a s s e s  the  p o p u la t i o n  m e a n

d. A l l  of  th e  above
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40. Two s a m p l e s  A a n d  B a r e  t a k e n  f r o m  a  p a r t i c u l a r  p o p u l a 
t ion.  A an d  B bo th  a r e  of s i z e  100. A 95% co n f id e n ce  
i n t e r v a l  f o r  th e  p o p u la t i o n  m e a n  is  c a l c u l a t e d  f r o m  e a c h  
s a m p l e .  T h e  u p p e r  l i m i t s  f o r  the  i n t e r v a l s  w ou ld  p r o b a b l y  be:

a .  E x a c t ly  eq u a l
b. D i f f e r e n t
c. E q u a l  to th e  p o p u la t i o n  m e a n
d. G r e a t e r  t h a n  th e  h i g h e s t  v a lu e  of th e  p o p u la t i o n

41. T h e  a d v a n ta g e  of  a n  i n t e r v a l  e s t i m a t e  of  a  p a r a m e t e r  is  tha t :

a .  T he  e s t i m a t e  i s  e x a c t
b. Ic shows how p r e c i s e l y  th e  p a r a m e t e r  is  being e s t i m a t e d
c. T he  e s t i m a t e  i s  a p p r o x i m a t e
d. T he  p o p u la t io n  p a r a m e t e r  w i l l  a lw a y s  be in th e  e s t i m a t e d

i n t e r v a l

42. T w o - s i g m a  c o n t r o l  l i m i t s  m i g h t  be u s e d  in  p l a c e  of  t h r e e - s i g m a
c o n t r o l  l i m i t s  when:

a .  No o u t - o f - c o n t r o l  p o in t s  h a v e  been  o b s e r v e d  f o r  a  r e l a t i v e 
ly long p e r i o d  of t i m e

b. I t  is  r e l a t i v e l y  i n e x p e n s i v e  to look f o r  a s s i g n a b l e  c a u s e s  of
v a r i a t i o n

c. N o r m a l  v a r i a t i o n  o f  the  o b s e r v e d  p r o c e s s  i s  s m a l l
d. The  p r o c e s s  i n d i c a t e s  good  s t a t i s t i c a l  c o n t r o l

43.  If a  r a n d o m  s a m p l e  of 100 o b s e r v a t i o n s  r e s u l t s  in  a  s a m p l e
m e a n  of 42" a n d  s a m p l e  s t a n d a r d  d e v ia t i o n  of  3", a  95% 
con f id en ce  i n t e r v a l  f o r  th e  p o p u la t io n  m e a n  w i l l  be  a p p r o x i 
m a te ly :

a .  36" to 48"
b. 4 1 . 4 "  to 4 2 . 6 "
c. 40.  2" to 43.  8"
d. None  of th e  a b o v e

44. A c e r t a i n  p o p u la t i o n  is  of s i z e  100, 000. S a m p l e  A of 100 un i t s
a n d  s a m p l e  B of 1, 000 u n i t s  a r e  t a k e n  f r o m  th e  p o p u la t io n .  
N in e ty - f iv e  p e r c e n t  c o n f id e n c e  i n t e r v a l s  f o r  th e  p o p u la t io n  
m e a n  a r e  c a l c u l a t e d  f r o m  e a c h  s a m p l e .  T h e  c o n f id e n c e  i n 
t e r v a l  f o r  s a m p l e  A w i l l  be:
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a .  L a r g e r  th a n  th e  c o n f id e n ce  i n t e r v a l  f o r  s a m p l e  B
b. S m a l l e r  th a n  th e  c o n f id e n ce  i n t e r v a l  f o r  s a m p l e  B
c. T h e  s a m e  s i z e  a s  the  c o n f id e n c e  i n t e r v a l  f o r  s a m p l e  B
d. L e s s  l ik e ly  to in c lu d e  th e  p o p u la t i o n  m e a n  than  w ou ld

the  c o n f id e n c e  i n t e r v a l  f o r  s a m p l e  B

45. An i n s p e c t o r  s a m p l e s  a  box of  100 bo l t s  by the  following
p r o c e d u r e :

(1) W r i t e  th e  n u m b e r s  0 t h r o u g h  9 on  t e n  s l i p s  of  p a p e r ,  
one  n u m b e r  p e r  s l ip ,  (i. e .  , 0 on o n e  s l ip  of p a p e r ,
1 on  a n o t h e r  s l ip  of  p a p e r ,  e t c .  )

(2) P r e p a r e  a  t a b l e  of two d ig i t  n u m b e r s  by d ra w in g  one  s l i p  
of p a p e r  f r o m  a ha t ,  r e c o r d i n g  t h e  n u m b e r ,  r e p l a c i n g  
th e  s l i p  of  p a p e r ,  sh ak in g  t h e  h a t ,  d r a w in g  a s e c o n d  n u m 
b e r ,  r e c o r d i n g  a n d  r e p l a c i n g .  R e p e a t  t h i s  c y c le  t e n  
t i m e s ,  i .  e .  t e n  two d ig i t  n u m b e r s  a r e  d e t e r m i n e d )

(3) L i n e  up  th e  bo l t s  on  a  b e n c h  a n d  n u m b e r  t h e m
(4) I n s p e c t  e a c h  bo l t  h av in g  a  n u m b e r  c o r r e s p o n d i n g  to a  

n u m b e r  in  t h e  n u m b e r  t a b l e

W h a t  type  of s a m p l e  d id  the  i n s p e c t o r  t a k e ?

a.  S t r a t i f i e d
b. J u d g m e n t
c. S i m p l e  r a n d o m
d. A r e a

46. A p p r o x i m a t e l y  100 of  f o r m  #1719 a r e  p r e p a r e d  e a c h  day.
E n t r y  A is  v e r y  i m p o r t a n t .  H o w e v e r ,  a  c e r t a i n  n u m b e r  of 
e r r o n e o u s  "A "  e n t r i e s  a r e  e x p e c t e d .  I t  i s  d e s i r e d  to d e 
t e r m i n e  w hen  th e  n u m b e r  of  e r r o n e o u s  "A "  e n t r i e s  is  
s i g n i f i c a n t l y  too l a r g e  o r  too s m a l l .  W hat  s t a t i s t i c a l  t e c h 
n iq u e  w ou ld  be  b e s t  f o r  u s e  on a r e p e t i t i v e  o r  p e r i o d i c  b a s i s :

a .  A t e s t  of h y p o t h e s i s
b. An  a t t r i b u t e s  c o n t r o l  c h a r t
c.  A v a r i a b l e s  c o n t r o l  c h a r t
d. A r e g r e s s i o n  a n a l y s i s
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47. An u r n  c o n ta i n s  an  unknown p r o p o r t i o n  of r e d  an d  g r e e n  b e a d s .
A r a n d o m  s a m p l e  of 50 b e ad s  s e l e c t e d  w i th  r e p l a c e m e n t  f r o m  
the  u r n  i n c lu d e d  35 (i. e. , 70%) r e d  b e a d s .  The  s a m p l e  s i z e  
w hich  w i l l  be n e c e s s a r y  to p r o v i d e  95% c o n f id e n c e  th a t  th e  s a m 
p le  p r o p o r t i o n  d o es  no t  d i f f e r  f r o m  the  t r u e  p r o p o r t i o n  by m o r e  
than  5% (ab so lu te )  is  a t  l e a s t :

a .  756
b. 560
c.  323
d. None  of the  above

48. C e r t a i n  e l e c t r o n i c  c o m p o n e n t s  m a n u f a c t u r e d  by a f i r m  h a v e  a 
m e a n  l i f e t i m e  of 800 h o u r s  an d  a s t a n d a r d  d e v ia t io n  of 60 h o u r s .  
T h e  p r o b a b i l i t y  th a t  a r a n d o m  s a m p l e  of 100 of t h e s e  c o m p o n e n t s  
wil l  h a v e  a m e a n  l i f e t i m e  of 770 h o u r s  o r  l e s s  i s  a p p r o x i m a t e l y :

a.  . 69
b. . 00
c. . 0 9
d. None of the  above

49. T h e  s lo p e  of a h o r i z o n t a l  l in e  i s :

a .  One
b. °°
c . 0
d. I n d e t e r m i n a t e

50. A g r a p h  showing  the  s e t s  of Y v a l u e s  fo r  e a c h  v a lu e  of X is 
c a l l e d  a:

a.  S c a t t e r  d i a g r a m
b. R e g r e s s i o n  l in e
c. F r e q u e n c y  d i s t r i b u t i o n
d. O g ive

51. If b is  n e g a t i v e  in the  e q u a t io n  y = a  + bx, th e  l in e  h a s  a:

a .  N e g a t iv e  X i n t e r c e p t
b. N e g a t iv e  s lo p e
c. N e g a t iv e  y i n t e r c e p t
d. None  of the  above
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52. T h e  r a n k  m e t h o d  of c o r r e l a t i o n  c o n s i d e r s  the:

a.  V a lu e s  of the  v a r i a b l e s
b. D i s p e r s i o n  of the  v a l u e s  of  the  v a r i a b l e s
c. N e i t h e r  of the  ab o v e
d. Both  of the  above

5 3. When e s t i m a t i n g  the  d e p e n d e n t  v a r i a b l e  (Y) f r o m  th e  in d e p e n d e n t  
v a r i a b l e  (X) the  v a lu e  of Y is  m o s t  r e l i a b l e :

a .  At the  m e a n  of X
b. At  the  e x t r e m e  v a lu e s  of the  r a n g e  of X
c. B eyond  th e  e x t r e m e  v a l u e s  of the  r a n g e  of  X
d. U n i f o r m l y  th r o u g h o u t  the  r a n g e  of X

54. T h e  r e l a t i o n s h i p  e x h ib i t e d  by the  p lo t t e d  po in ts  in the  f i g u r e  b e 
low is  s a i d  to f i t  a  h i g h e r  o r d e r  c u r v e  b e c a u s e :

• t

•  •  • •

a.  Y i n c r e a s e s  with X
b. The  b e s t  f i t t ing  c u r v e  i s  n o t  a s t r a i g h t  l ine
c. The  v a l u e s  h a v e  c o n s i d e r a b l e  d i s p e r s i o n
d. None  of the  above

55. T h e  g r a p h  of  th e  equa t ion  (y = 3 - x) is:

a.  A s t r a i g h t  l ine  t h r o u g h  (0, 3) (3, 0)
b. A c u r v e d  l ine  w i th  n e g a t i v e  s lo p e
c. A s t r a i g h t  l ine  t h a t  s l o p e s  up  to th e  r i g h t
d. A s t r a i g h t  l ine  t h r o u g h  th e  o r i g i n
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56. T h e  s t a n d a r d  e r r o r  of e s t i m a t e  d i s p l a y e d  by th e  p lo t t e d  po in ts  
in f i g u r e  A is:

5 - -5 - -

(F ig u r e  A) ( F i g u r e  B)
a.  S m a l l e r  than  the  s t a n d a r d  e r r o r  of e s t i m a t e  f o r  the  p lo t ted

po in t s  in  f i g u r e  B
b. L a r g e r  than  the  s t a n d a r d  e r r o r  of e s t i m a t e  f o r  the  p lo t ted

p o in t s  in f i g u r e  B
c. L e s s  r e l i a b l e  than  the  s t a n d a r d  e r r o r  of e s t i m a t e  f o r  the

p lo t t e d  p o in t s  in f i g u r e  B
d. M o r e  r e l i a b l e  th a n  th e  s t a n d a r d  e r r o r  of  e s t i m a t e  f o r  the

p lo t t e d  p o in t s  in f i g u r e  B

57. in t e s t i n g  a  g iv en  h y p o t h e s i s ,  the  m a x i m u m  p r o b a b i l i t y  with 
w h ich  we would  be w i l l ing  to r i s k  a  Type  I e r r o r  i s  c a l l e d  the:

a .  L e v e l  of s ig n i f i c a n c e
b. C r i t i c a l  r e g io n
c. R egion  of s i g n i f i c a n c e
d. P r o b a b i l i t y  of  a c c e p t a n c e

58. In t e s t i n g  the  h y p o t h e s i s  t h a t  th e  m e a n  of a  p o p u la t i o n  e q u a l s
a p a r t i c u l a r  v a lu e  t h e  s t a t i s t i c s  t h a t  a r e  u s u a l l y  c o n s i d e r e d  a r e  
the:

a.  S a m p le  a v e r a g e  a n d  s a m p l e  r a n g e
b. S a m p le  r a n g e  an d  s a m p l e  m o d e
c. S a m p le  a v e r a g e  a n d  s a m p l e  s t a n d a r d  d e v ia t io n
d. S a m p le  s t a n d a r d  d e v ia t i o n  a n d  s a m p l e  m o d e
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59. The  m e a n s  of a  p o p u la t i o n  t r u l y  e q u a l s  C. A two s i d e d  t e s t
of h y p o t h e s i s  i s  p e r f o r m e d .  T he  h y p o t h e s i s  to be t e s t e d  i s  
th a t  th e  m e a n  e q u a l s  C (H # : n = C). T h e  l e v e l  of  a  s i g n i 
f i c a n c e  i s  a  = . 05. T h e  Z & v a lu e  f o r  a n #  of  . 025 is  1. 96 
(taken f r o m  a t a b l e  of  c u m u la t iv e  p r o b a b i l i t i e s  of the  n o r 
m a l  p r o b a b i l i t y  d i s t r i b u t i o n ) .  T h e  t e s t  s t a t i s t i c  c a l c u l a t e d  
f r o m  the  s a m p l e  i s  1. 90.

Z,. X " Mo . H : u = Ct  ---------------------------------- 0 Q
a
r 7SL = . 0 5

•vn 2

Z t = 1. 96 

= 1. 90

W hat  type  of  s t a t i s t i c a l  e r r o r  h a s  o c c u r r e d ?

a.  A t r u e  h y p o t h e s i s  h a s  been  r e j e c t e d
b. A f a l s e  h y p o t h e s i s  h a s  been  a c c e p t e d
c. T h e  s a m p l e  s i z e  w a s  too s m a l l
d. No e r r o r  h a s  o c c u r r e d

60. It is  d e s i r e d  to t e s t  th e  h y p o th e s i s  t h a t  t h e  m e a n  of a  p a r t i c u l a r
p o p u la t i o n  e q u a l s  a  g iv e n  c o n s t a n t .  T h e  a  r i s k  i s  h e ld  c o n 
s t a n t .  Two s e p a r a t e  s a m p l e s  a r e  t a k e n .  S a m p le  A h a s  a  s i z e  
of 100. S a m p l e  B h a s  a  s i z e  of  1, 000. ' T h e  P r i s k s  fo r  S a m 
p le  A a r e :

a .  L e s s  t h a n  t h e  P r i s k s  f o r  s a m p l e  B
b. G r e a t e r  th a n  th e  P r i s k s  f o r  s a m p l e  B
c. T h e  s a m e  a s  the  P r i s k s  f o r  s a m p l e  B
d. L e s s  v a r i a b l e  than  the  P r i s k s  f o r  s a m p l e  B

END
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APPENDIX 9

M A N A G E M E N T  ST A T IS T IC S  
P R E - T E S T

DIRECTIONS: S e l e c t  th e  b e s t  s i n g l e  a n s w e r  f o r  the  
fo l lowing  m u l t i p l e  c h o ic e  q u e s t i o n s  and  

c i r c l e  the  a p p r o p r i a t e  l e t t e r .

N a m e :

Date:
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1 . T h e  c h a r t  be low is an e x a m p l e  of:

117

a.  A h i s t o g r a m
b. An og ive
c. A f r e q u e n c y  polygon
d. A b a r  c h a r t

2. Jt is d e s i r e d  to p r e p a r e  a s i n g l e  d a ta  p r e s e n t a t i o n  to c o m p a r e  the
n u m b e r  of DoD e m p lo y e e s  in e a c h  of fo u r  c a r e e r  f i e ld s  on a g iven  
d a te .  Which one  of the  fo l lowing  ty p e s  of p r e s e n t a t i o n s  would p r o 
bab ly  p o r t r a y  th is  d a ta  m o s t  c l e a r l y ?

a.  L i n e  c h a r t
b. C o lu m n  c h a r t
c. B a r  c h a r t
d. S tep  c h a r t

3. A p o r t i o n  of a ro u t in e  p e r i o d i c  r e p o r t  fo r  m a n a g e m e n t  is  d e v o ted
to e x p la n a t io n  of specific, e x c e p t i o n - t y p e  p r o b l e m s .  W hat  m a n n e r  
of p r e s e n t a t i o n  shou ld  be u s e d  f o r  th i s  p o r t i o n  of the  r e p o r t ?

a.  B a r  c h a r t
b. N a r r a t i v e
c. T a b u l a r
d. S u r f a c e  c h a r t

4. T h e  m e a n  of  a  s e t  of v a l u e s  is:

a .  T h e  m i d d l e  v a lu e  w hen  a r r a y e d
b. T h e  l a r g e s t  va lue
c. T h e  a r i t h m e t i c  a v e r a g e
d. The  m i d - r a n g e
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5. T h e  m id d le  v a lu e  in  a n  a r r a y  of  v a lu e s  is  c a l l e d  the :

a .  M ean
b. M ed ian
c. Mode
d. A l l  of the  a bove

6. W hat  i s  th e  e f f e c t  upon  th e  s t a n d a r d  d e v ia t io n  o f  a  s e t  of d a ta  if
e a c h  v a lu e  in th e  s e t  is  i n c r e a s e d  by two u n i t s ?

a .  U n a f fe c te d
b. Doubled
c. Q u a d r u p le d
d. H a lv ed

7. T h e  m e a s u r e  of  d i s p e r s i o n  m o s t  a f f e c t e d  by e x t r e m e  v a l u e s  is  the:

a.  V a r i a n c e
b. R a n g e
c.  S t a n d a r d  d e v ia t i o n
d. A v e r a g e  d e v ia t io n

8. If 3x 4 -X -  = 5, t h e n  x  e q u a l s :
2

a.  2 - X .
2

b. 5 - _X_
6

c.  15 — iL
2

d. N one  of the  ab o v e

9. T h e  m e a n  of the  d a t a  b e lo w  is :

39
38
38
36
36
36
35
34
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32
31
30

a. 36. 0
b. 35 .5
c.  3 4 .0
d. None of the  ab o v e

10. F o r  a  s in g l e  r o l l  of a  p a i r  of d ic e ,  w h a t  is  the  p r o b a b i l i t y  t h a t  
the  s u m  of  th e  s p o t s  on th e  u p t u r n e d  f a c e s  is  e i t h e r  5 o r  6?

a.  2 0 /1 2 9 6
b. 1 /4
c. 6 /3 6
d. None  of  th e  ab o v e

11. T h e  v a r i a b l e  (x) c o n s i d e r e d  in a  n o r m a l  c u r v e  a n a l y s i s :

a. Can ta k e  on any  v a lu e
b. Can t ak e  on any  p o s i t i v e  v a lu e
c. Is r e s t r i c t e d  to i n t e g e r s
d. Can  ta k e  on any  v a lu e  b e tw ee n  -3  s t a n d a r d  d e v ia t i o n s  and

+ 3 s t a n d a r d  d e v ia t i o n s  f r o m  the  m e a n

12. T h e  n o r m a l  d i s t r i b u t i o n  c u r v e  can  be c o m p l e t e l y  d e s c r i b e d  if:

a.  I t s  m e a n  a n d  s t a n d a r d  d e v ia t io n  a r e  know n
b. T he  p o p u la t io n  s i z e  is  known
c. The  un i t  of  m e a s u r e m e n t  is  known
d. T h e  v a r i a b l e  be ing  m e a s u r e d  i s  c o n t in u o u s

13. In any  n o r m a l  d i s t r i b u t i o n  the  p e r c e n t a g e  of a r e a  ly ing  b e tw ee n  
two p o in t s  w h ich  a r e  o n e  s t a n d a r d  d e v ia t i o n  a p a r t :

a .  W il l  be a p p r o x i m a t e l y  34%
b. W il l  n e v e r  e x c e e d  34%
c. W il l  n e v e r  be  l e s s  t h a n  34%
d. Will  v a r y  d e p e n d in g  upon the  two p o in t s
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14. In th e  two n o r m a l  d i s t r i b u t i o n s  show n  below,  a r e a s :

57 f i  = 60  63
<7 *  3

f i  = 80  88
<7 = 4

a .  A + C = F
b. A + C + D = B
c. D - F  = B
d. A + J L  = D

2
15. If  t h e  l i f e t i m e s  of  a  p a r t i c u l a r  ty p e  o f  t i r e  a r e  n o r m a l l y  d i s t r i b u t e d

w i th  a  m e a n  of 25,  000 m i l e s  an d  s t a n d a r d  d e v ia t io n  of 3, 000 
m i l e s ,  97. 5% of the  t i r e s  c a n  be e x p e c t e d  to l a s t  l o n g e r  th a n  
a p p r o x i m a t e l y :

a .  31, 000 m i l e s
b. 22,  150 m i l e s
c. 19, 000 m i l e s
d. 16, 000 m i l e s

16. A r a n d o m  s a m p l e  is  one  in w hich :

a .  A l l  i t e m s  in  th e  s a m p l e  a r e  i d e n t i c a l
b. E a c h  i t e m  in the  p o p u la t io n  be ing  s a m p l e d  h a s  an  e q u a l  c h an c e

of be ing  s e l e c t e d  in  t h e  s a m p l e
c. T h e  p o p u la t i o n  i s  n o r m a l l y  d i s t r i b u t e d
d. B i a s e d  r e s u l t s  a r e  e x p e c t e d  f r o m  th e  c a l c u l a t i o n  of  e s t i m a t e s

17. D u r in g  th e  a n a l y s i s  of a  c o n t r o l  c h a r t ,  the  p r e s e n c e  of a n  a s s i g n 
a b l e  c a u s e  of v a r i a b i o n  m a y  be i n d i c a t e d  by:

a .  T r e n d s
b. Sh i f t s
c.  E x t r e m e  v a r i a t i o n
d. A l l  of  the  ab o v e



www.manaraa.com

121

18. T h e  m i n i m u m  s a m p l e  s i z e  r e q u i r e d  in  e s t i m a t i n g  a  p o p u la t io n
p r o p o r t i o n  is  d e p e n d e n t  upon:

a .  T he  req i  i r e d  p r e c i s i o n  o r  t o l e r a n c e
b. The  r e q u i r e d  c o n f id e n ce  l e v e l
c. An e s t i m a t e  of the  p r o p o r t i o n  in q u e s t io n
d. A l l  of  the  ab o v e

19. The  p r i m a r y  r e a s o n  f o r  s a m p l in g  r a t h e r  th a n  m a k in g  a  c o m 
p le t e  c h ec k  of th e  p o p u la t i o n  is  t h a t  s a m p l in g  i s :

a .  M o r e  e c o n o m i c a l
b. T h e  only  a l t e r n a t i v e  in  m o s t  s i tu a t io n s
c.  M o r e  a c c u r a t e
d. M o r e  s c i e n t i f i c

20. A p r o c e s s  is  s a i d  to be " in  c o n t r o l "  w hen  v a r i a t i o n  is  a t t r i 
bu ta b le  to:

a .  C hance  c a u s e s  only
b. A s s i g n a b l e  c a u s e s  only
c.  E i t h e r  c h a n c e  o r  a s s i g n a b l e  c a u s e s ,  bu t n o t  both
d. N e i t h e r  c h a n c e  n o r  a s s i g n a b l e  c a u s e s

21. A c o n t r o l  c h a r t  is  g e n e r a l l y  u s e d  to in d ic a te :

a .  When t h e r e  a r e  s i g n i f i c a n t  c h an g e s
b. W h a t  ha s  c a u s e d  a  ch an g e
c. Both  of the  a bove
d. N e i t h e r  of the  a bove

22. T h e  p a t t e r n  of v a r i a b i l i t y  sh o w n  be low  on the  c h a r t  f o r  s a m p l e
a v e r a g e s  m o s t  l i k e ly  is  a n  i n d i c a t io n  tha t:

UPPER CONTROL LIMIT

X

LOWER CONTROL LIMIT
a .  T h e  p r o c e s s  i s  e x t r e m e l y  s t a b l e
b. The  p r o c e s s  i s  ou t  of  c o n t r o l
c. A s s i g n a b l e  c a u s e s  of v a r i a t i o n  a r e  p r e s e n t
d. S a m p l e s  w e r e  i m p r o p e r l y  s e l e c t e d  o r  r e s u l t s  a r e  being

e r r o n e o u s l y  r e p o r t e d
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23.  Th e  plotting o f  s a m p l e  ra n g e s  shown b e low  on the R-Chart ,  m o s t  
l ik e ly  in d ic a t e s  that:

UPPER CONTROL LIMIT

R

LOWER CONTROL LIMIT

a.  T he  p r o c e s s  a v e r a g e  i s  sh i f t ing  u p w a r d s
b. The  p r o c e s s  i s  i n c a p a b le  of  m e e t i n g  r e q u i r e m e n t s
c.  T h e  q u a l i ty  l e v e l  o f  ou tpu t  is  dec l in ing
d. T he  p r o c e s s  v a r i a b i l i t y  is  i n c r e a s i n g

24. It is  d e s i r e d  to d e t e r m i n e  w hen  the  t i m e  to p e r f o r m  a s p e c i f i c
r e p e t i t i v e  t a s k  i s  s ig n i f i c a n t ly  too long o r  too s h o r t . W h a t  s t a t i s 
t i c a l  t e c h n i q u e  w ould  be b e s t  fo r  u s e  on a  r e p e t i t i v e  o r  p e r i o d i c  
b a s i s  ?

a.  A t e s t  of h y p o th e s i s
b. An a t t r i b u t e s  c o n t r o l  c h a r t
c. A v a r i a b l e s  c o n t r o l  c h a r t
d. A r e g r e s s i o n  a n a l y s i s

25. In th e  equa t ion  y = a  + bx,  a  r e p r e s e n t s  the :

a .  y i n t e r c e p t  of th e  g r a p h  of  th e  equa t ion
b. x i n t e r c e p t  o f  th e  g r a p h  of the  eq u a t io n
c.  S lope  of th e  g r a p h
d. M i n i m u m  v a lu e  of  y
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26. If a l l  of t h e  p o in t s  of a  s c a t t e r  d i a g r a m  fa l l  e x a c t ly  on  a  s t r a i g h t
l in e ,  w h ic h  is  n e i t h e r  v e r t i c a l  n o r  h o r i z o n t a l ,  the  c o r r e l a t i o n  
c o e f f i c i e n t  i s :

a.  0
b . +1 o r  - I
c. 00
d. I n d e t e r m i n a t e

27. A c o r r e l a t i o n  c o e f f i c i en t  of  - . 9  i n d i c a t e s :

a.  A low r e l a t i o n s h i p  b e tw ee n  the  v a r i a b l e s
b. T h a t  t h e  v a lu e  of X has  a  l a r g e  e f f e c t  on the  v a lu e  of  Y
c. A h ig h  r e l a t i o n s h i p  b e tw ee n  the  v a r i a b l e s
d. T h a t  Y v a r i e s  d i r e c t l y  with  X

28. If a s t r a i g h t  r a f t e r  h a s  a r i s e  of 12 in c h e s  in 10 f e e t  i t s  s lo p e  is :

T ~
12"

10"

a.  1 .0
b. . 1 0
c.  1 . 2
d. None  of  th e  a bove

29. T e s t s  of  h y p o th e s i s  m a y  be  u s e d  f o r  th e  p u r p o s e  of:

a .  R e l a t i n g  one  v a r i a b l e  to a n o t h e r
b. T e s t i n g  f o r  a  d i f f e r e n c e  b e tw ee n  th e  p a r a m e t e r s  of two

p o p u la t io n s
c. P r o v i n g  t h a t  the  m e a n s  of two p o p u la t io n s  a r e  the  s a m e
d. D e t e r m i n i n g  the  a m o u n t  of v a r i a t i o n  wi th in  a p o p u la t io n
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30. G e n e r a l l y ,  the  l e v e l  of  s i g n i f i c a n c e  f o r  a  p a r t i c u l a r  t e s t  of  
h y p o t h e s i s  is:

a.  D e t e r m i n e d  by c a l c u l a t i o n  of z
b. C h o se n  by th e  d e s i g n e r  of th e  t e s t
c. D ependen t  o f  s a m p l e  s i z e
d. All  of the  above

END
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A P P E N D I X  10

M A N A G E M E N T  ST A T IS T IC S 
S T U D E N T  SURVEY

DIRECTIONS: S e l e c t  t h e  s i n g l e  b e s t  a n s w e r  f o r  t h e  
fo l low ing  m u l t i p l e  c h o ic e  q u e s t i o n s  and  

c i r c l e  th e  a p p r o p r i a t e  l e t t e r .

DATE:
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1. Agek

a. 25 o r  u n d e r
b. 26 - 35
c . 36 - 45
d. 46 - 55
e. Ov e r  55

2. Y e a r s  in F e d e r a l  s e r v i c e  ( m i l i t a r y  p lu s  c iv i l i a n  e x p e r i e n c e ) ?

a. U n d e r  t h r e e  y e a r s
b. 3 - 1 0  y e a r s
c. 1 1 - 20 y e a r s
d. O v e r  20 y e a r s

3. Y e a r s  a s  a s u p e r v i s o r  o r  m a n a g e r  in F e d e r a l  s e r v i c e  ( m i l i t a r y  p lus
c iv i l i a n  e x p e r i e n c e ) ?

a. None
b. U n d e r  t h r e e  y e a r s
c . 3 - 1 0  y e a r s
d. 11 - 20 y e a r s
e. O v e r  20 y e a r s

4. H ig h e s t  l e v e l  of f o r m a l  e d u c a t io n ?

a.  High  s c h o o l  g r a d u a t e
b. C o l l e g e  w o r k  but no d e g r e e
c. C o l le g e  g r a d u a t e
d. G r a d u a t e  d e g r e e

5. H ig h e s t  l e v e l  of f o r m a l  m a t h e m a t i c s  t r a i n i n g ?

a.  High s ch o o l  m a t h e m a t i c s
b. One y e a r  c o l l e g e  m a t h e m a t i c s
c. Two y e a r s  c o l l e g e  m a t h e m a t i c s
d. O v e r  two y e a r s  c o l l e g e  m a t h e m a t i c s
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6 . C o l lege  c o u r s e s  t a k en  fo r  c r e d i t  d u r in g  the  p a s t  t h r e e  y e a r s ?

a. None
b. One
c . T wo
d. T h r e e  o r  m o r e

7. T h e  n u m b e r  of c o u r s e s  in 6. above  to w h ic h  th e  G o v e r n m e n t  m a d e  a
c o n t r ib u t io n ,  e i t h e r  t i m e  o r  m o n ey ?

a.  None
b. One
c. Two
d. T h r e e  o r  m o r e

8. S h o r t  c o u r s e s  ta k en  d u r in g  the  p a s t  t h r e e  y e a r s  ( inc lude  only t h o s e
c o u r s e s  th a t  a r e  w o r k  r e l a t e d  and  w h e r e  a  c e r t i f i c a t e  o r  s i m i l a r  
d o c u m e n t  w as  a w a r d e d  upon c o m p le t io n ) ?

a.  None
b. One
c . Two
d. T h r e e  o r  m o r e

9. The  n u m b e r  of c o u r s e s  in 8. above  to w h ich  th e  G o v e r n m e n t  m a d e  a
c o n t r ib u t io n ,  e i t h e r  in t i m e  o r  m o n e y ?

a.  None
b. One
c. Two
d. T h r e e  o r  m o r e

10. A r e  you f a m i l i a r  with the  t e r m  P r o g r a m m e d  I n s t r u c t i o n  (PI)?

a.  Yes
b. No

11. Have  you e v e r  t a k e n  a c o u r s e  in w h ich  P r o g r a m m e d  I n s t r u c t i o n  (PI) 
w as  one  of the  t e a c h in g  t e c h n i q u e s  u s e d ?

a.  Yes
b. No
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12. If a n s w e r  to I I . above  is y e s ,  wha t  i s  y o u r  r e a c t i o n  to the  u s e  of 
P r o g r a m m e d  . Ins t ruc t ion  (PI)?

a.  Effectiv*
b. Not e f f e c t iv e

13. My a t t e n d a n c e  in th is  c o u r s e  is  p r i m a r i l y  the  r e s u l t  of:

a .  My s u p e r v i s o r ' s  r e c o m m e n d a t i o n  t h a t  I a c q u i r e  a d d i t i o n a l
t e c h n i q u e  kn o w led g e  in M a n a g e m e n t  S t a t i s t i c s

b. My r e q u e s t  to a t t e n d  a  c o u r s e  in M a n a g e m e n t  S t a t i s t i c s
c. My s u b s t i t u t i o n  fo r  s o m e o n e  who w as  o r i g i n a l l y  n o m i n a t e d

fo r  the  c o u r s e
d. F a c t o r s  of which  I a m  u n a w a r e

14. T h e  s u c c e s s f u l  c o m p le t io n  of  th i s  c o u r s e  wil l  i m p r o v e  m y  o p p o r t u n i t i e s  
fo r  c a r e e r  a d v a n c e m e n t  in m y  o r g a n i z a t i o n ?

a.  Y es
b. No
c. D o n ' t  know

15. Now th a t  I a m  e n r o l l e d  in th i s  c o u r s e ,  m y  p r i m a r y  o b j e c t i v e  is  to:

a .  A c q u i r e  a s  m u c h  M a n a g e m e n t  S t a t i s t i c s  t e c h n i q u e  k n o w le d g e  and
s k i l l  a s  p o s s i b l e  in o r d e r  to f u r t h e r  m y  c a r e e r

b. O b ta in  an  " o u t s t a n d i n g '1 c o u r s e  g r a d e
c.  A c q u i r e  a s  m u c h  M a n a g e m e n t  S t a t i s t i c s  t e c h n iq u e  k n o w le d g e  and

s k i l l  a s  p o s s i b l e  in o r d e r  to i m p r o v e  m y  w o r k  p e r f o r m a n c e
d. A c q u i r e  a  c e r t i f i c a t e  of  s u c c e s s f u l  c o m p le t io n

16. H ave  you p r e v i o u s l y  a t t e n d e d  a  c o u r s e  c o n d u c te d  a t  A M E T A ?

a. Yes
b. No
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1. Do you th ink  the  c o u r s e  is lo g ic a l ly  o r g a n i z e d ?

a.  Y es
b. No

2. Do you th ink  th a t  the  t im e  d e v o ted  to e a c h  p a r t  o f  the  c o u r s e  
was  a d e q u a t e ?

a.  Yes
b. No

3. Do you th ink  th a t  the  t im e  d e v o ted  to e a c h  p a r t  of the  c o u r s e  w as :

a.  F u l l y  and  e f fec t ive ly  u t i l i z e d
b. Not e f f e c t iv e ly  u t i l i z e d  in a  few i n s t a n c e s
c. Not e f f e c t iv e ly  u t i l i z e d  in m a n y  i n s t a n c e s

4. T r a i n i n g  r e c e i v e d  in th is  c o u r s e  w i l l  be:

a. A g r e a t  he lp  in m y  job
b. Of  s o m e  he lp  in m y  job
c. Of l i t t l e  he lp  in m y  job

5. W e r e  y o u r  p r i m a r y  o b je c t iv e s  f o r  a t t en d in g  the  c o u r s e  a c h i e v e d ?

a. Yes
b. No
c. F o r  the  m o s t  p a r t

6. Have  you e v e r  tak en  a c o u r s e  b e f o r e  u s in g  P r o g r a m m e d  I n s t r u c t i o n  (PI)?

a.  Yes
b. No

7. How do you e v a lu a t e  the  u s e  of  P r o g r a m m e d  I n s t r u c t i o n  (PI) now 
tha t  you h a v e  u s e d  i t  in c l a s s ?

a.  E f f e c t iv e
b. Not e f fe c t iv e
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8. Do you fe e l  th a t  you a p p ly  y o u r s e l f  to a  g r e a t e r  e x te n t
w hen you a r e  r e q u i r e d  to u s e  P r o g r a m m e d  In s t r u c t io n ( P I ) ?

a . Y es
b. No

9. W h ich  te a c h in g  m e th o d  do you  p r e f e r ,  P r o g r a m m e d  I n 
s t r u c t io n  (PI) o r  L e c t u r e - C o n f e r e n c e ?

a . P r o g r a m m e d  I n s t r u c t io n  (PI)
b. L e c tu r e - C o n f e r e n c e

10. W hen you in d iv id u a l ly  r e q u i r e d  an y  k in d  of c o u r s e  r e l a t e d
a s s i s t a n c e  w ith in  th e  c l a s s r o o m ,  w as  th is  a s s i s t a n c e  
l a r g e ly  p ro v id e d  by:

a . T h e  i n s t r u c t o r
b. T he  g ro u p  of fe l lo w  s tu d e n t s  in  w hich  you w e r e  w o rk in g
c. In d iv id u a l  fe l lo w  s tu d e n ts

11. A v e r a g e  d a i ly  n o n - c l a s s  t im e  d e v o ted  to th e  s tu d y  of c o u r s e
m a t e r i a l s :

a .  N one
b. One h o u r
c . Two h o u rs
d. T h r e e  o r  m o r e  h o u r s

12. In c o m p a r i s o n  to o th e r  s h o r t  c o u r s e s  you h a v e  ta k e n  in  th e
F e d e r a l  G o v e rn m e n t ,  w ou ld  you  r a t e  th is  c o u r s e  a s :

a .  E x c e l le n t
b. Good
c. F a i r
d. P o o r
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1. Dp you th in k  th e  c o u r s e  i s  lo g ic a l ly  o r g a n iz e d ?

a . Y es
b. No

2. Do you th ink  t h a t  th e  t i m e  d e v o te d  to  e a c h  p a r t  o f  the
c o u r s e  w as  a d e q u a te ?

a . Y es
b. No

3. Do you th in k  th a t  th e  t im e  d e v o te d  to  e a c h  p a r t  of th e  c o u r s e  
w a s :

a .  F u l ly  a n d  e f f e c t iv e ly  u t i l i z e d
b. N ot e f f e c t iv e ly  u t i l i z e d  in  a  few  in s t a n c e s
c. N ot e f fe c t iv e ly  u t i l i z e d  in  m a n y  in s t a n c e s

4. T r a in in g  r e c e iv e d  in th is  c o u r s e  w il l  be:

a .  A g r e a t  h e lp  in m y  job
b. Of s o m e  h e lp  in m y  jo b
c. Of l i t t l e  h e lp  in  m y  jo b

5. W e r e  y o u r  p r i m a r y  o b je c t iv e s  f o r  a t te n d in g  th e  c o u r s e
a c h ie v e d ?

a .  Y es
b. No
c. F o r  th e  m o s t  p a r t

6. A v e r a g e  d a i ly  n o n - c l a s s  t im e  d e v o ted  to  th e  s tu d y  of
c o u r s e  m a t e r i a l s :

a .  None
b. One h o u r
c . Two h o u r s
d. T h r e e  o r  m o r e  h o u r s
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7. In c o m p a r i s o n  to o th e r  s h o r t  c o u r s e s  you  h a v e  ta k e n  in
th e  F e d e r a l  G o v e rn m e n t ,  w o u ld  you  r a t e  th is  c o u r s e  a s :

a . E x c e l l e n t
b. Good
c. E a i r
d. P o o r

8. W hen  you in d iv id u a l ly  r e q u i r e d  an y  k in d  of c o u r s e  r e l a t e d
a s s i s t a n c e  w ith in  th e  c l a s s r o o m ,  w as  th i s  a s s i s t a n c e  
p ro v id e d  by:

a .  T h e  i n s t r u c t o r
b. T h e  g ro u p  o f fe l lo w  s tu d e n ts  in  w h ich  you  w e r e  

w o rk in g
c. In d iv id u a l  fe l lo w  s tu d e n ts
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A P P E N D IX  12 

IN ST R U C T O R  Q U ESTIO N N A IRE

1. Age:

2. Y e a r s  in  F e d e r a l  S e r v ic e :

3. Y e a r s  e x p e r i e n c e  in  te a c h in g :

4. Y e a r s  e x p e r i e n c e  in  te a c h in g  M a n a g e m e n t  S t a t i s t i c s :

5. E d u c a t io n a l  b a ck g ro u n d :

D e g re e :

A d v a n ce d  d e g re e :

6. N u m b e r  o f  c o l le g e  l e v e l  s t a t i s t i c s  c o u r s e s  c o m p le te d :

7. I p r e f e r  to t e a c h  c o u r s e s :

by th e  l e c t u r e  m e th o d

by l e c t u r e  p lu s  p r o g r a m m e d  in s t r u c t io n  (PI)

8. W e r e  t h e r e  any  e n v i r o n m e n ta l  o r  g ro u p  co n d i t io n s  w ith in  

th e  c l a s s r o o m  th a t  w e r e  d i f f e r e n t ,  o r  th a t  a f f e c te d  te a c h in g  

and  l e a r n in g  a s  b e tw ee n  th e  l e c t u r e  m e th o d  an d  p r o g r a m m e d  

in s t r u c t i o n  (PI)?

9. W e r e  you a b le  to a s s i g n  h o m e w o rk  and  c l a s s  p r o j e c t s  in  a  s i m i 

l a r  m a n n e r  a s  b e tw een  th o s e  c l a s s e s  em p lo y in g  th e  l e c t u r e  

m e th o d  an d  th o s e  in  th e  p r o g r a m m e d  i n s t r u c t i o n  (PI) m o d e ?
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A P P E N D IX  13 

M E T H O D  F O R  ID E N T IF Y IN G  S T U D E N T  SURVEY S H E E T S

E a c h  co p y  of th e  s tu d e n t  s u r v e y  s h e e t  w a s  c o d ed  by p la c in g  

a  s m a l l  ink  m a r k  b e n e a th  a  l e t t e r  c o n ta in e d  in  th e  w o rd s  of th e  

" D i r e c t i o n s .  " T h e  f i r s t  s e t  of s tu d e n t  s u r v e y  s h e e t s  h a d  a n  ink 

m a r k  b e n e a th  th e  f i r s t  l e t t e r  of th e  f i r s t  w o rd ,  th e  s e c o n d  s e t  of 

s tu d e n t  s u r v e y  s h e e t s  h a d  an  ink  m a r k  b e n e a th  th e  s e c o n d  l e t t e r  

of the  f i r s t  w o rd ,  e tc .  T h e  o r d e r e d  s e t s  of s tu d e n t  s u r v e y  s h e e t s  

w e re  d i s t r i b u t e d  in  s u c h  a w ay  so a s  to  id e n t i fy  w h ich  in d iv id u a l  

h ad  a p a r t i c u l a r  s e t .
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A P P E N D IX  14 

O D D -E V E N  SC O R ES F O R  30 IT E M  P R E - T E S T

108 S u b je c ts

E V E N ODD E V E N ODD E V E N
7 8 12 10 8

11 10 10 8 7
6 7 8 8 6
6 9 9 6 9
9 7 8 7 10
5 8 9 7 11
8 8 9 8 10
6 7 6 14 11
5 8 7 5 5
6 8 8 7 8
7 10 7 12 11
8 5 7 5 7
7 7 7 10 7
6 8 9 6 5

10 10 9 10 8
10 9 10 11 11

8 5 8 7 8
11 5 8 4 7

8 10 9 8 3
7 10 7 8 7
7 9 9 8 8
6 9 6 6 6
5 5 5 9 9
5 9 10 11 7
9 6 7 10 12
8 9 7 10 6
4 6 3 7 6

12 5 4 5 8
4 9 11 8 9
7 9 9 7 7

12 5 7 9 10
8 8 10 6 10
7 7 11 6 7
6 6 9 7 7
4 9 11 10 8
9 6 10 11 8
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A P P E N D IX  15 

O D D -E V E N  SCORES F O R  60 IT E M  F IN A L  E X A M IN A TIO N

108 S u b je c ts

ODD E V E N ODD E V E N ODD E V E N

28 27 21 23 23 15
26 27 20 24 22 16
27 26 17 25 18 20
25 25 18 22 18 18
24 25 18 22 16 20
24 25 16 23 14 21
22 26 19 19 16 19
24 24 18 19 14 20
22 25 18 18 16 18
22 23 18 17 14 12
22 22 14 20 29 29
22 22 13 21 25 27
22 20 11 22 21 26
20 21 11 20 20 26
16 24 14 17 24 20
19 18 13 17 20 22
16 22 9 16 17 21
17 21 9 14 17 20
15 21 8 15 16 20
15 20 9 13 17 19
17 17 25 27 16 19
15 18 24 27 16 18
16 17 26 25 15 19
13 20 23 27 17 16
12 20 19 26 17 15
15 16 23 22 12 18
14 17 22 23 12 17
13 14 24 20 13 15

8 11 20 24 10 18
26 28 23 20 11 16
26 27 19 24 10 16
25 27 20 22 12 14
24 23 17 24 12 11
22 24 20 20 10 13
22 23 17 22 10 8
23 22 19 20 6 9
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A P P E N D IX  16

T A B L E  17

P R E - T E S T  (X) AND F IN A L  EX A M IN A TIO N  (Y)
T E S T  SC O R ES O F S U B JE C T S  (H Y PO TH ESIS 1)

A ^ -  L e c t u r e  M eth o d , A^ - P r o g r a m m e d  I n s t r u c t io n  (P I)
12 - I n s t r u c t o r  1

1  ̂ - I n s t r u c t o r  2

A 1 I I A i * 2 A a h A 2 h

X Y X Y X Y X Y

12 53 17 29 9 37 19 45
17 48 12 32 9 34 18 42
25 53 12 39 20 44 14 25
13 41 18 31 18 50 13 27
14 40 15 40 12 41 16 31
13 33 14 50 18 39 19 35
14 47 16 23 18 50 14 28
13 31 16 24 15 38 17 32
17 50 12 37 20 46 13 22
15 34 17 33 16 43 13 27
13 35 15 36 18 43 16 35
18 43 15 33 15 42 22 51
17 33 17 52 14 40 18 29
13 38 20 43 15 36 18 33
20 55 17 31 17 35 12 15
17 27 19 35 18 40 16 43
11 44 13 22 18 51 15 27
19 44 19 44 25 50 11 17
14 36 12 23 10 38 11 22
16 31 16 41 15 39 15 37
13 49 20 45 18 44 22 57
17 38 18 44 15 24 18 33
15 49 17 46 10 36 11 25
16 46 13 33 19 34 17 36
14 32 18 43 13 35 23 46
6 33 19 39 16 42 12 33
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A P P E N D IX  19

T A B L E  20

P R E - T E S T  (X) AND F IN A L  EX A M IN A TIO N  (Y)
T E S T  SCO RES O F  S U B JE C T S  (H Y PO TH ESIS 2)

A^ - L e c t u r e  M eth o d , - P r o g r a m m e d  I n s t r u c t i o n  (PI) 
B .  - S u b je c t  35 Y e a r s  o f  Age o r  L e s s  

B£ - S u b je c t  G r e a t e r  T h a n  35 Y e a r s  o f  A ge

A 1 Bl A 1 b 2 A 2 B l A 2 b 2

X Y X Y X Y X Y

12 53 13 41 18 42 9 37
17 48 14 40 13 27 9 34
25 53 13 33 16 31 20 44
20 48 13 31 16 35 18 39
14 47 15 34 22 51 15 38
17 50 18 43 18 29 15 42
17 33 13 38 16 43 15 36
20 55 11 44 15 37 10 38
17 27 11 38 22 57 15 39
13 49 19 44 18 33 15 24
17 38 13 19 18 50 10 36
16 46 16 31 12 41 16 42
6 33 15 49 18 50 19 45

17 29 12 32 20 46 14 25
12 39 18 31 16 43 19 35
14 50 15 40 18 43 14 28
12 37 16 24 14 40 13 22
17 33 15 36 17 35 13 27
15 33 20 43 18 40 18 33
17 52 19 35 19 51 12 15
22 54 13 22 25 50 11 17
16 41 19 44 18 44 11 22
18 44 20 45 19 34 17 36
18 43 17 46 13 35 23 46

19 39 12 33
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A P P E N D IX  22

T A B L E  23

P R E - T E S T  (X) AND F IN A L  EXAM INATION (Y)
T E S T  SCORES O F  S U B JE C T S  (HYPOTHESIS 3)

A j  - L e c t u r e  M ethod , A 2 - P r o g r a m m e d  I n s t r u c t io n  (PI) 
C;[ - S u b je c t  C o lle g e  G ra d u a te  

C2 - S u b je c t  N o n -C o l le g e  G ra d u a te

A 1 C l A l c 2 a 2 C l A 2 c 2

X Y X Y X Y X Y

12 53 17 48 9 37 9 34
25 53 13 41 20 44 18 39
13 33 13 31 12 41 18 50
14 47 15 34 15 38 16 43
17 50 17 33 20 46 18 43
13 38 17 27 15 36 15 42
20 55 11 38 18 51 14 40
13 49 19 44 25 50 10 38
15 49 14 36 15 39 18 44
16 46 17 38 19 34 15 24
14 32 12 32 16 42 13 35

6 33 18 31 19 45 14 25
17 29 16 23 18 42 13 27
12 39 16 24 16 31 19 35
15 40 15 36 14 28 13 22
14 50 20 43 16 35 13 27
17 33 19 44 18 29 12 15
15 33 13 33 18 33 11 17
17 52 19 39 16 43 11 22
22 54 15 27
16 41 15 37
20 45 22 57
18 44 11 25
17 46 17 36
18 43 23 46
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A P P E N D IX  25

T A B L E  26

P R E - T E S T  (X) AND F IN A L  EX A M IN A TIO N  (Y)
T E S T  SC O R ES O F  S U B JE C T S  (H Y PO TH ESIS 4)

A - L e c t u r e  M ethod , A_ - P r o g r a m m e d  I n s t r u c t io n  (PI) 
rJj - S u b je c t  W ith  T e n  Y e a r s  o r  L e s s  W ork  E x p e r i e n c e  

D2 - S u b je c t  W ith  M o re  T h a n  T e n  Y e a r s  W ork  E x p e r i e n c e

A 1 D l A 1 ° 2 A 2 D l A 2 d 2

X Y X Y X Y X Y

12 53 13 41 9 37 9 34
17 48 13 33 18 50 20 44
25 53 13 31 12 41 18 39
14 40 15 34 18 50 15 38
20 48 13 35 20 46 16 43
14 47 18 43 18 43 15 42
17 33 13 38 14 40 10 38
20 55 11 38 15 36 15 39
17 27 19 44 17 35 18 44
11 44 13 19 18 40 15 24
1 3 49 14 36 18 51 10 36
17 38 16 31 25 50 13 35
16 46 15 49 19 34 16 42
14 32 12 32 18 42 19 45

6 33 15 40 14 25 13 27
12 39 16 23 16 31 19 35
14 50 16 24 17 32 14 28
17 33 12 37 16 35 13 22
15 33 15 36 22 51 13 27
17 52 17 31 18 29 12 15
22 54 19 35 18 33 16 43
19 44 13 22 15 27 11 17
16 41 12 23 15 37 11 22
20 45 13 33 22 57 23 46
18 44 19 39 18 33 12 33
17 46 11 25
18 43 17 36
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A P P E N D IX  28

T A B L E  29

P R E - T E S T  (X) AND F IN A L  EXAM INATION (Y)
T E S T  SCORES O F  S U B JE C T S  (H Y PO TH ESIS 5)

A j  - L e c t u r e  M ethod , - P r o g r a m m e d  I n s t r u c t io n  (PI) 
E i  - S u b je c t  R e q u i r e d  to  A tte n d  by S u p e r v i s o r  

E 2 - S u b je c t  R e q u e s te d  to A ttend

A 1 E 1 A 1 E 2 A 2 E 1 A 2 E  2

X Y X Y X Y X Y

25 53 12 53 12 41 9 37
13 33 20 48 18 50 20 44
17 50 18 43 15 42 15 38
13 35 17 33 15 36 20 46
17 27 13 38 10 36 25 50
16 31 11 44 19 34 10 38
12 39 19 44 18 42 18 44
18 31 13 49 16 31 15 24
17 33 15 49 19 35 16 42
15 33 16 46 14 28 13 27
20 43 12 32 17 32 22 51
17 31 15 40 13 27 16 43
19 35 16 23 16 35 18 33
13 22 16 24 18 29 17 36
19 44 12 37 15 27 23 46
18 44 19 39 11 17 12 33
13 33 11 22
18 43 10 37
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A P P E N D IX  31

T A B L E  32

P R E - T E S T  \ X )  AND F IN A L  EX A M IN A TIO N  (Y)
T E S T  SC O R ES O F  S U B JE C T S  (H Y PO T H ESIS  6)

A - L e c t u r e  M ethod , A 2 - P r o g r a m m e d  I n s t r u c t io n  (PI)
F j  -^S u b jec ts  W ith  P r o g r a m m e d  I n s t r u c t i o n  (P I) E x p e r i e n c e  

F 9 - S u b je c ts  W ithou t P r o g r a m m e d  I n s t r u c t io n  (PI) E x p e r i e n c e
L4

A 1 F1 A 1 F2 A 2 F 1 A 2 F  2

X Y X Y X Y X Y

17 48 12 53 9 34 9 37
25 53 13 41 12 41 20 44
20 48 14 40 15 38 18 50
18 43 13 33 20 46 18 39
17 33 14 47 17 35 18 50
13 38 13 31 25 50 16 43
17 28 15 34 19 34 18 43
16 46 13 35 13 35 15 42
14 32 20 55 19 45 14 40

6 33 11 44 18 42 15 36
12 39 11 38 14 28 18 40
16 23 19 44 13 27 18 51
17 33 14 36 16 35 10 38
15 36 16 31 18 29 15 39
15 33 17 38 12 15 18 44
17 31 15 49 15 27 15 24
19 44 17 29 15 37 10 36
13 33 12 32 18 33 16 42
19 39 18 31 17 36 14 25

15 40 13 27
14 50 16 31
16 24 19 35
12 37 17 32
17 52 13 22
20 43 22 51
22 54 18 33
19 35 16 43
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A P P E N D IX  31 

T A B L E  32 

(C on tinued)

A 1 F 1 A 1 *2 A 2 *1 A 2 F 2

X Y X Y X Y X Y

13 22 11 17
12 23 11 22
16 41 22 57
20 45 11 25
18 44 23 46
18 43 12 33
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