
Western Michigan University Western Michigan University 

ScholarWorks at WMU ScholarWorks at WMU 

Dissertations Graduate College 

8-1976 

A Study of the Relationships of Personality Characteristics to A Study of the Relationships of Personality Characteristics to 

Performance on Programmed Instruction Performance on Programmed Instruction 

Fredrick A. Michels 
Western Michigan University 

Follow this and additional works at: https://scholarworks.wmich.edu/dissertations 

 Part of the Educational Assessment, Evaluation, and Research Commons 

Recommended Citation Recommended Citation 
Michels, Fredrick A., "A Study of the Relationships of Personality Characteristics to Performance on 
Programmed Instruction" (1976). Dissertations. 2810. 
https://scholarworks.wmich.edu/dissertations/2810 

This Dissertation-Open Access is brought to you for free 
and open access by the Graduate College at 
ScholarWorks at WMU. It has been accepted for inclusion 
in Dissertations by an authorized administrator of 
ScholarWorks at WMU. For more information, please 
contact wmu-scholarworks@wmich.edu. 

http://scholarworks.wmich.edu/
http://scholarworks.wmich.edu/
https://scholarworks.wmich.edu/
https://scholarworks.wmich.edu/dissertations
https://scholarworks.wmich.edu/grad
https://scholarworks.wmich.edu/dissertations?utm_source=scholarworks.wmich.edu%2Fdissertations%2F2810&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/796?utm_source=scholarworks.wmich.edu%2Fdissertations%2F2810&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.wmich.edu/dissertations/2810?utm_source=scholarworks.wmich.edu%2Fdissertations%2F2810&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:wmu-scholarworks@wmich.edu
http://scholarworks.wmich.edu/
http://scholarworks.wmich.edu/


A Study of the Relationships of 
Personality Characteristics to 

Performance on Programmed Instruction

by

F re d r ic k  A. M ichels

A D i s s e r ta t io n  
Subm itted to  th e  

F a c u lty  of The G raduate  C o llege  
in  p a r t i a l  f u l f i l lm e n t  

o f th e
Degree o f  D octor o f E ducation

W estern M ichigan U n iv e rs i ty  
Kalamazoo, M ichigan 

August 1976

R e p ro d u c e d  with p e rm iss io n  of th e  co p y rig h t o w n er. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p e rm iss io n .



ACKNOWLEDGEMENTS

I t  i s  w ith  g re a t  p le a s u re  t h a t  I  e x p re s s  my a p p re c ia t io n  to  th e  

many p eo p le  who h e lped  b r in g  t h i s  s tu d y  and d o c to r a l  program  to  com

p le t i o n .

To Ken D ick ie , my a d v iso r  and cha irm an , f o r  h i s  p a t ie n c e ,  h e lp , 

and guidance throughou t a l l  p h ases  o f  t h i s  s tu d y .

To Hardy C a r ro l l  and U ld is  Sm idchens, my com m ittee members, f o r  

t h e i r  f r i e n d s h ip ,  a d v ic e , and p r o fe s s io n a l  g u id an ce .

To th e  s tu d e n ts  and f a c u l ty  a t  W estern  M ichigan U n iv e rs i ty  fo r  

th e i r  w i l lin g n e ss  to  c o o p e ra te  and h e lp  in  t h i s  r e s e a rc h  s tu d y .

To Dave Cowden and N e l l i e  S t e l l  f o r  t h e i r  f r ie n d s h ip  and sup p o rt 

in  a l l  phases  o f my program .

To Dick Houchard fo r  h i s  a s s i s ta n c e  on th e  many ph ases  of my 

computer work.

To my p a re n ts  f o r  t h e i r  lo v e  and g u id an ce  w ith o u t which none o f 

t h i s  would have been p o s s ib le .

To th e  many o th e rs  who a re  n o t no ted  in d iv id u a l ly ,  b u t whose h e lp  

i s  g r a t e f u l ly  acknowledged.

F re d r ic k  A. M ichels 

i i

R e p ro d u c e d  with p e rm iss io n  of th e  co p y rig h t o w n er. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p e rm iss io n .



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 the 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 die film is obliterated with a large round black mark, it 
is an indication that 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 o f 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 pagas may have indistinct print. Filmed as 
received.

Xsrox University Microfilms
300 North ZMb Road
Ann Arbor, Michigan 40100

R e p ro d u c e d  with p e rm iss io n  o f th e  co p y rig h t o w n er. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p e rm iss io n .



76- 26,757

MICHELS, Fredrtck Arthur, 1946- A STUDY OF THE RELATIONSHIPS OF PERSONALITY CHARACTERISTICS TO PERFORMANCE ON PROGRAMMED INSTRUCTION.
Western Michigan Untverslty, Ed.D., 1976 Education, general

I Xerox University Microfilms, Ann Arbor, Michigan 48106

R e p ro d u c e d  with p e rm iss io n  of th e  co p y rig h t o w n er. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p e rm iss io n .



TABLE OF CONTENTS 

CHAPTER PAGE

I  THE PROBLEM AND ITS BACKGROUND.....................................................  1

Purpose o f th e  S t u d y ......................................................................  1

I I  DESIGN AND METHODOLOGY...................................................................... 21

S u b j e c t s .................................................................................................  21

Instrumentation .................................................................................... 22

Procedures ............................................................................................. 27

Data A n a l y s i s ........................................................................................  31

I I I  RESULTS AND DISCUSSION....................................................................... 34

IV SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS.............................  52

APPENDICES

A Cover Sheet ..................................................................................................  56

B S tudent In fo rm a tio n  S heet ................................................................... 58

C The Programmed I n s t r u c t i o n .............................................................  60

D C onfirm ation  B ooklet . . .  .............................................................. 89

E P r e t e s t ............................................................................................................ 97

F P o s t t e s t ............................................................................................................ 102

G O b je c tiv e s  f o r  th e  Programmed I n s t r u c t i o n ......................................107

H In tro d u c to ry  L e t te r  .  ............................................................................. 110

I  Mark Sense Answer Sheet .......................................................................  112

J  P e r c e n t i le  S cores o f th e  S tu d e n ts  on th e
P e r s o n a l i ty  In v en to ry  ......................................................................  114

K Perform ance Data fo r  S tu d e n ts  on th e  Programmed
I n s t r u c t i o n .................................................................................................. 118

L Data on S tuden t In fo rm a tio n  S h e e ts  . . . . .  ....................  121

REFERENCES....................................................................................................................124

i l l

R e p ro d u c e d  with p e rm iss io n  of th e  co p y rig h t o w n er. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p e rm iss io n .



LIST OF TABLES

TABLE PAGE

1 A udio -V isual Media I  C la ss  P r o f i l e  ................................................ 22

2 P r e te s t  S cores fo r  S u b je c ts  ....................    34

3 P o s t te s t  Scores f o r  S u b je c ts  .............................................................  35

4 S tepw ise  R eg ress io n  f o r  P o s t te s t  S cores ..................................  37

5 _t t e s t s  o f R eg ress io n  C o e f f ic ie n t s  f o r  P o s t te s t
S c o r e s ........................................... . ...............................................................38

6 S tepw ise  R eg ress io n  f o r  P o s t te s t  S cores Over Time . . .  40

7 Jt t e s t s  o f R eg ress io n  C o e f f ic ie n t s  f o r  P o s t te s t
S cores Over T im e ........................................................................................ 40

8 S tepw ise R eg ress io n  f o r  Time to  Com plete th e
Programmed I n s t r u c t io n  ...................................................................... 42

9 £  t e s t s  o f R eg ress io n  C o e f f ic ie n ts  f o r  Time to
Complete th e  Programmed I n s t r u c t io n  .....................................  42

10 Correlations Between Performance and Personality
Characteristics ...................................................................................  44

11 A n a ly s is  of V ariance  fo r  th e  R eg ress io n  Using Math . . .  46

12 A n a ly s is  o f V ariance  f o r  th e  R eg ress io n  U sing GPA . . .  47

13 t̂  t e s t s  o f S ig n if ic a n c e  Between M ales and Fem ales . . .  48

14 A n a ly s is  o f V ariance  on C la ss  S tan d in g  ...................................... 48

15 P o s t Hoc A nalyses on C la s s  S tan d in g   ........................................... 50

iv

R e p ro d u c e d  with p e rm iss io n  of th e  co p y rig h t o w n er. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p e rm iss io n .



CHAPTER I

THE PROBLEM AND ITS BACKGROUND 

P urpose o f th e  Study

In  r e c e n t  decades i n s t r u c t i o n a l  media e d u c a to rs  have become in 

c re a s in g ly  concerned  w ith  in d iv id u a l  l e a rn e r  d i f f e r e n c e s  when p r e s c r ib in g  

i n s t r u c t i o n a l  ap p ro ach es . R esearch  concerned w ith  s tu d y in g  th e  e f f e c t s  

o f  in d iv id u a l  le a r n e r  d i f f e r e n c e s  a s  th ey  r e l a t e  to  i n s t r u c t i o n a l  ap 

p ro ach es  in d ic a te s  t h a t  such d i f f e r e n c e s  may be u s e fu l  i n  p r e s c r ib in g  

d i f f e r e n t  i n s t r u c t i o n a l  approaches (H a sk e ll , 1971). C o n seq u en tly , th e  

pu rp o se  o f t h i s  s tu d y  was to  in v e s t ig a te  th e  p o s s ib le  r e l a t i o n s h ip s  

betw een p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f l e a r n e r s  and t h e i r  ach ievem ent 

under one s p e c i f ic  method of in s t r u c t io n —a l in e a r - ty p e  programmed i n 

s t r u c t i o n a l  t e x t .

In  th e  p a s t ,  i n s t r u c t i o n a l  m edia r e s e a rc h  has g e n e ra l ly  p i t t e d  one 

i n s t r u c t i o n a l  method a g a in s t  an o th e r  in  a g iv en  s u b je c t  p ro d u cin g  th e  

same m onotonous r e s u l t s  of f in d in g  no s t a t i s t i c a l l y  s ig n i f i c a n t  d i f 

fe re n c e s  in  f a c i l i t a t i n g  le a rn in g  ( S a e t t l e r ,  1968). F re q u e n tly  t h i s  

r e s e a rc h  in v o lv e s  th e  com parison o f " t r a d i t i o n a l "  c la ssro o m  i n s t r u c t i o n  

v e rs u s  some method o f programmed i n s t r u c t io n .  Speaking ab o u t r e s e a rc h  

in  t h i s  a re a  Snow and Salomon (1968) s ta t e d ,  "a lm o st a l l  o f th e  r e s e a r c h  

e v id en ce  accum ulated  to  d a te  a p p lie s  to  some g e n e ra l iz e d  'a v e ra g e  s tu 

d e n t , '  and th u s  to  no one" (p . 341). S ilb e rm a n 's  (1962) su rv ey  o f r e 

s e a rc h  on programmed in s t r u c t io n  v e rs u s  t r a d i t i o n a l  i n s t r u c t i o n  exem

p l i f i e s  th e  s t a t e  o f such m e th o d o lo g ica l re s e a rc h :

1
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The m ost p o p u lar  f in d in g s  in  th e  s tu d ie s  r e p o r te d ,  . . . i s  
t h a t  no s ig n i f ic a n t  d i f f e r e n c e s  were o b ta in e d  among t re a tm e n t 
com parisons. Where s ig n i f ic a n t  d i f f e re n c e s  were o b ta in e d ,  
th ey  seldom  agreed  w ith  f in d in g s  of o th e r  s tu d ie s  on th e  
same problem . I t  i s  to  be expected  t h a t  (non s ig n i f i c a n t )  
d i f f e r e n c e s  a re  th e  r u le  r a th e r  than  th e  e x c e p tio n , (p . 186)

Schramm's su rv ey  o f r e s e a rc h  s tu d ie s  on programmed i n s t r u c t i o n  v e rs u s  

t r a d i t i o n a l  i n s t r u c t io n  d e p ic t s  e q u a lly  in c o n c lu s iv e  r e s u l t s .  In  s u r 

v e y in g  36 such s tu d ie s  Schramm (1964) re p o r te d  18 s tu d ie s  showed no 

s ig n i f i c a n t  d i f f e r e n c e s ,  17 fav o red  th e  programmed a p p ro ach , and one 

fav o re d  th e  c o n v e n tio n a l approach . He a ls o  no ted  th e  in c o n s is te n c y  o f 

f in d in g s  a c ro s s  s tu d ie s  and e s p e c ia l ly  no ted  the  p o s s i b i l i t y  o f  th e  

Hawthorne e f f e c t  e x is t in g  in  r e l a t i o n  to  th e  programmed ap p ro ach .

Many o f th e  s tu d ie s  o f  le a rn in g  under d i f f e r e n t  i n s t r u c t i o n a l  ap

p ro ac h e s  sim ply  a s s ig n  s tu d e n ts  to  two o r more d i f f e r e n t  t r e a tm e n ts ,  

compare av e rag e  perform ance and f in d  no d i f f e r e n c e s .  I n s t r u c t i o n a l  

r e s e a r c h  o f th e  ty p e  j u s t  c i t e d  o f te n  f a i l s  to  accoun t f o r  i n d iv id u a l  

d i f f e r e n c e s  among l e a r n e r s .  S t a t i s t i c a l  tech n iq u e s  used in  th e s e  s tu d ie s  

u s u a l ly  employ some method o f av e rag in g  and th u s  tend  to  c a n c e l  o u t th e  

e f f e c t s  o f  in d iv id u a l  d i f f e r e n c e s  by t r e a t i n g  a l l  i n d iv id u a ls  a s  u n i t s  

w ith o u t  c o n s id e ra t io n  o f  th e s e  d i f f e r e n c e s .  The in ad e q u a c ie s  o f th e s e  

s tu d i e s  in  f a i l i n g  to  accoun t fo r  in d iv id u a l  d i f f e r e n c e s  i n d ic a te  th e  

r e s e a r c h  v a lu e  o f  s tu d y in g  th e s e  d i f f e re n c e s  in  r e l a t i o n  to  i n s t r u c 

t i o n a l  m ethods.

The f a i l u r e  o f  th e s e  s tu d ie s  has a ls o  honed th e  aw areness o f edu

c a t io n a l  r e s e a r c h e r s  t h a t  in s t r u c t io n a l  ap proaches m ust be co n cep tu 

a l i z e d  a s  some com bination  o f  le a rn in g  th eo ry  and in d iv id u a l  le a r n e r  

d i f f e r e n c e s  (Snow & Salomon, 1968). One o f th e  g o a ls  o f r e s e a r c h  in
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i n s t r u c t i o n a l  m edia i s  to  d e te rm in e  how to  a s s ig n  d i f f e r e n t  m edia to  

th e  le a r n in g  ta s k .  Through th e  ju d ic io u s  assig n m en t o f m edia ap p ro p 

r i a t e  to  th e  le a rn in g  ta s k ,  c o n te n t ,  and in d iv id u a l  d i f f e r e n c e s  a  g r e a te r  

l e v e l  o f i n s t r u c t i o n a l  e f f e c t iv e n e s s  can  be reach ed  (M ajer, 1970). In  

sp eak in g  a b o u t th e  r e l a t i o n s h ip  betw een in d iv id u a l  d i f f e r e n c e s  and th e  

i n s t r u c t i o n a l  environm ent H a sk e ll (1971) s ta t e d :

R e se a rc h e rs  have o n ly  begun to  i d e n t i f y  th e  v a s t  a r r a y  of pos
s ib l e  r e l a t i o n s h ip s  betw een le a r n e r  c h a r a c t e r i s t i c s  and the  
i n s t r u c t i o n a l  env ironm ent. . . .C u rre n t re s e a rc h  f in d in g s  a re  
sk e tc h y , and much more in fo rm a tio n  i s  needed, (p . 295)

Except f o r  th e  a re a  o f s u b je c t  knowledge, in d iv id u a liz e d  in s t r u c t i o n  in  

th e  form  o f programmed i n s t r u c t io n  has g e n e ra l ly  f a i l e d  to  com pensate 

f o r  i n d iv id u a l  d i f f e r e n c e s  (Snow & Salomon, 1968). There i s  a  growing 

aw aren ess  among e d u c a tio n a l  r e s e a r c h e r s  th a t  the  e f f e c t iv e n e s s  o f i n d i 

v id u a l iz e d  programmed in s t r u c t io n  w i l l  v a ry  from  s tu d e n t  to  s tu d e n t  

d ep en d en t upon c e r t a in  in d iv id u a l  d i f f e r e n c e s .  To u n d e r l in e  th e  prob

lem and in tro d u c e  th e  s o lu t io n  proposed h e re  th e  s ta te m e n t by Cronbach 

(1957) i s  p a r t i c u l a r l y  a p t:

A pp lied  p s y c h o lo g is ts  shou ld  d e a l  w ith  tre a tm e n ts  and p e rso n s  
s im u lta n e o u s ly . T reatm en ts a re  c h a ra c te r iz e d  by many dimen
s io n s ;  so a re  p e rso n s . . . .We should  d e s ig n  t re a tm e n ts ,  n o t 
to  f i t  the  av erag e  p e rso n , b u t to  f i t  groups of s tu d e n ts  w ith  
p a r t i c u l a r  a p t i tu d e  p a t t e r n s ,  (p . 681)

Gagne (1964) s u p p o rts  Cronbach when he su g g ested  th a t  in d iv id u a l  a p t i 

tu d e s  m ust be ranked among th e  most im p o rtan t v a r i a b le s  in  s tu d y in g  

complex le a r n in g .  A p titu d e  i s  d e fin e d  a s  any in d iv id u a l  d i f f e r e n c e  

v a r i a b le  t h a t  fu n c t io n s  s e le c t i v e ly  in  r e l a t i o n  to  l e a r n in g ,  t h a t  i s ,  

i t  f a c i l i t a t e s  l e a rn in g  in  some s i t u a t i o n s  f o r  some s tu d e n ts  w h ile  

i n t e r f e r in g  w ith  l e a rn in g  f o r  o th e r s .  The p o in t  be ing  made i s  t h a t
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th e  e f f e c t iv e n e s s  o f i n s t r u c t io n  may n o t be in  th e  method o f i n s t r u c 

t io n  p e r  se  b u t r a th e r  in  an i n te r a c t io n  betw een le a rn e r  c h a r a c t e r i s t i c s  

and i n s t r u c t i o n a l  app ro ach .

R esearch  which has in v e s t ig a te d  the  e f f e c t s  of in d iv id u a l  l e a rn e r  

d i f f e r e n c e s  in  r e l a t i o n  to  i n s t r u c t i o n a l  m ethods has p ro v id ed  an i n d i 

c a t io n  th a t  such  le a rn e r  c h a r a c t e r i s t i c s  may be u s e fu l  in  p e rs c r ib in g  

i n s t r u c t i o n a l  approaches  (H a sk e ll ,  1971). Snow and Salomon (1968) have 

in d ic a te d  t h a t  p o t e n t i a l  i n te r a c t io n s  w ith  i n s t r u c t io n a l  approaches a re  

l i k e l y  to  r e s id e  in  th re e  m ain c la s s e s  o f v a r i a b le s :  (1) i n t e l l e c t u a l

a b i l i t i e s ;  (2) s p e c i f ic  p e r s o n a l i ty  v a r i a b le s ;  and (3) c o g n it iv e  s ty l e  

f a c t o r s .  In  a d d it io n  to  th e s e  th re e  m ajor c la s s e s  a d d i t io n a l  c la s s e s  

such a s  p r e d i s p o s i t io n a l  f a c t o r s  and i n t e r e s t  f a c to r s  could  be added.

In  rev iew in g  re s e a rc h  on in d iv id u a l  le a r n e r  d i f f e r e n c e s  and m edia ch a r

a c t e r i s t i c s  A llen  (1969) s ta t e d :

The co n c lu s io n  th a t  may be drawn from th e  r e s e a rc h  and d e v e l
opment on le a rn e r  c h a r a c t e r i s t i c s  i s  t h a t  th ese  f a c to r s  a re  
h ig h ly  im p o rta n t in  l e a rn in g  from in s t r u c t i o n a l  media and th a t  
th e re  i s  d o u b tle s s  some p a t t e r n  of m e d ia -le a rn e r  r e l a t i o n s h ip s .  
Except f o r  some ev id en ce  abou t m en ta l a b i l i t y ,  however, t h i s  
p a t t e r n  i s  n o t y e t  d i s c e r n ib l e ,  (p . 137)

In  s tu d y in g  r e s e a rc h  r e l a te d  to  in d iv id u a l  l e a rn e r  d i f f e r e n c e s  and in 

s t r u c t i o n a l  t re a tm e n ts  Cronbach and Snow (1969) s ta te d  t h a t  i t  i s  l ik e ly  

p e r s o n a l i ty  c h a r a c t e r i s t i c s  w i l l  have a  s ig n i f ic a n t  b e a rin g  on an in d i 

v i d u a l 's  resp o n se  to  a g iv en  method o f i n s t r u c t io n .  They f u r th e r  s ta t e d :  

"There i s  c o n s id e ra b le  re a so n  to  th in k  th a t  th e  s tu d e n t 's  p e rs o n a l i ty  

d oes a f f e c t  h i s  re sp o n se  to  th e  c la ss ro o m , and th e re  ought to  be a 

s te a d y  r e s e a rc h  e f f o r t  on t h i s  problem " (Cronbach & Snow, 1969, p . 191).

C onsequently  th e  fo llo w in g  r e s e a r c h  stu d y  c o n c en tra te d  on p e rso n 

a l i t y  c h a r a c t e r i s t i c s  fo r  th e  fo llo w in g  re a s o n s :  (1) the  s ta te m e n ts
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of needed r e s e a rc h  in  t h i s  a re a  a s  ex e m p lif ied  by H a sk e ll (1971), A llen  

(1969), and Cronbach and Snow (1969); (2) th e  ev id en ce  a lre a d y  c o lle c te d  

concern ing  i n t e l l e c t u a l  a b i l i t y  and in s t r u c t i o n a l  media (A llen , 1969); 

and (3) th e  c o n te n t io n  by B rig g s  (1968) t h a t  th e  m a jo r ity  of v a r ia n c e  

a s  r e f l e c t e d  by c o g n it iv e  s ty l e  could be accoun ted  f o r  by th e  l e a r n e r 's  

g e n e ra l  a b i l i t y ,  s p e c i a l  a p t i t u d e s  and e n te r in g  com petencies. In  sum

mary, t h i s  r e s e a r c h  s tu d y  was u n d e rta k e n  to  s tu d y  th e  r e la t io n s h ip s  

betw een c e r t a in  p e r s o n a l i t y  c h a r a c t e r i s t i c s  o f l e a r n e r s  and t h e i r  p e r 

form ance u s in g  a  l in e a r - t y p e  programmed in s t r u c t i o n a l  t e s t .

The rem ainder o f t h i s  c h a p te r  h as  a tw o -fo ld  pu rp o se . F i r s t ,  i t  

w i l l  p r e s e n t  a  s e le c te d  rev iew  of l i t e r a t u r e  concern ing  p e rs o n a l i ty  

c h a r a c t e r i s t i c s  and s tu d e n t  perform ance in  programmed in s t r u c t io n .  I t  

w i l l  fo cu s  on r e s e a r c h  s tu d ie s  on p e r s o n a l i ty  c h a r a c t e r i s t i c s  in  an 

a tte m p t to  d e te rm in e  th e  p o t e n t i a l  u s e fu ln e s s  of u s in g  p e rs o n a l i ty  c h a r 

a c t e r i s t i c s  in  p r e s c r ib in g  an in s t r u c t i o n a l  method th a t  w i l l  maximize 

le a rn in g  f o r  in d iv id u a l  s tu d e n ts .  I t  w i l l  show th a t  p e rs o n a l i ty  d i f 

fe re n c e s  do a f f e c t  an  i n d iv i d u a l 's  re sp o n se  in  a  g iven  I n s t r u c t io n a l  

s i t u a t i o n .  In  a d d i t i o n ,  in c o n s i s te n c ie s  and s i m i l a r i t i e s  of re s e a rc h  

f in d in g s  w i l l  be p o in te d  o u t .  F u r th e r ,  i t  i s  in ten d ed  to  show th e  need 

and p o s s ib i l i t y  o f u s in g  p e r s o n a l i ty  c h a r a c t e r i s t i c s  in  p re d ic t in g  s tu 

d e n t perform ance in  programmed i n s t r u c t io n .  The f i r s t  p a r t  has been 

d iv id e d  in to  fo u r  m ajo r a re a s  and w i l l  be p re se n ted  as  fo llo w s : (1) p rob

lems e n co u n te red  in  i n t e r p r e t i n g  and comparing r e s e a rc h  f in d in g s  in  th e  

a re a  of p e r s o n a l i ty  r e s e a r c h ;  (2) IQ a s  an a p ti tu d e  v a r ia b le  and s tu d e n t  

perform ance in  programmed in s t r u c t io n ;  (3) le a r n e r  a t t i t u d e s  toward 

programmed le a rn in g  o r  i n s t r u c t i o n a l  c o n te n t  and th e i r  perform ance in
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programmed i n s t r u c t i o n ;  and (4) p e r s o n a l i ty  c h a r a c t e r i s t i c s  and s tu d e n t  

perform ance in  programmed in s t r u c t i o n .  In  c o n c lu s io n , th e  second p u r

pose i s  to  d e l in e a te  th e  s p e c i f ic  re s e a rc h .h y p o th e s e s  in v e s t ig a te d  in  

t h i s  r e s e a rc h  s tu d y .

As m entioned e a r l i e r ,  many o th e r  re s e a rc h  s tu d ie s  have a ttem p ted  

to  u t i l i z e  p e r s o n a l i ty  v a r i a b le s  in  p r e d ic t in g  academ ic perform ance o r 

achievem ent. G e n e ra lly  th e s e  s tu d ie s  have been concerned  w ith  two ty p es  

o f p e r s o n a l i ty  a s se s sm e n ts : (1) the  l e a r n e r 's  in d iv id u a l  b a s ic  p e rso n 

a l i t y  s ty l e  ( in t r o v e r s io n ,  e x tr o v e rs io n ,  s o c i a b i l i t y ,  a g g re s s io n , e t c . ) ;  

o r (2) th e  l e a r n e r 's  m o tiv a t io n a l  s t a t e  (a n x ie ty ,  achievem ent m o tiv a tio n , 

a n d /o r l e v e l  o f i n t e r e s t  i n  th e  s u b je c t  m a t te r )  (H a sk e ll , 1969). A llen  

(1969), B rig g s  (1 9 6 9 ), and Cronbach and Snow (1969) p ro v id e  some of the  

m ost com prehensive rev ie w s  of r e s e a rc h  on p r e d ic t in g  academ ic a c h ie v e 

ment from in d iv id u a l  l e a r n e r  c h a r a c t e r i s t i c s .

I n te r p r e t a t i o n  and com parison  o f th e s e  s tu d ie s  a re  d i f f i c u l t .  Nu

merous p e r s o n a l i ty  a sse ssm e n ts  were used  ( C a li fo rn ia  P e r s o n a l i ty  Inven

to ry ,  Edwards P e rso n a l  P re fe re n c e  S ch ed u le , Guilford-Zim merman Tempera

ment Survey , e t c . )  and th e  v a r i a b le s  were sometim es s tu d ie d  s in g u la r ly  

and a t  o th e r  tim es in  a m u l t iv a r ia t e  ap p ro ach . In  a d d i t io n ,  th e re  a ls o  

i s  a problem  in  t ry in g  to  compare p e r s o n a l i ty  c h a r a c t e r i s t i c s  from  d i f 

f e r e n t  p e r s o n a l i ty  i n v e n to r ie s .  What i s  meant by " c r e a t iv i ty "  or 

" s o c ia b i l i ty "  in  one p e r s o n a l i t y  in v e n to ry  may have a d i f f e r e n t  conno

t a t i o n  in  a n o th e r .  F i n a l l y ,  problem s a r i s e  from the  f a c t  th a t  d i f f e r e n t  

amounts of r e le v a n t  p r io r  le a rn in g  e x is te d  and d i f f e r e n t  age groups and 

s u b je c t  m a tte r  were used  in  th e  s tu d i e s .

Many problem s a ls o  e x i s t  i n  the  i n te r p r e t a t i o n  o f re s e a rc h  f in d in g s  

b ecause o f  th e  manner in  which th e  d a ta  were an a ly z e d . Because a p t i 
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tu d e - tre a tm e n t i n te r a c t io n  s tu d ie s  a re  r e l a t i v e l y  new, s e v e ra l  bad p ro 

ce d u re s  have been w id e ly  used (Cronbach & Snow, 1969). Many of th e  

s tu d ie s  on p e r s o n a l i ty  and achievem ent in  programmed in s t r u c t io n  have 

on ly  focused  on means and c o r r e la t io n s  w ith o u t s t a t i n g  th e  s ta n d a rd  

d e v ia t io n s .  However, th e  r e g r e s s io n  s lo p e  and th u s  th e  i n te r a c t io n  i s  

in flu e n c e d  by d i f f e r e n c e s  in  s ta n d a rd  d e v ia t io n s .  I n te r p r e t a t i o n s  a re  

a ls o  o f te n  made from th e  c o r r e la t io n s  r a th e r  th an  th e  r e g r e s s io n  s lo p e s . 

F re q u en tly  th e  c h a r a c t e r i s t i c  i s  "b lo ck ed " p rod u cin g  two groups o r ,  in  

some c a s e s ,  th re e  w ith  a  h ig h , medium and low a p t i tu d e  g roup. T his 

a llo w s  a 2 x 2 o r 2 x 3  a n a ly s i s  o f  v a r ia n c e .  However, t h i s  a n a ly s is  

tec h n iq u e  does n o t tak e  i n to  a cco u n t d i f f e r e n c e s  w ith in  th ese  b lo ck s  

a s  a  r e g r e s s io n  t e s t  would and th u s  weaker i n te r a c t io n s  may be l o s t  

(Cronbach & Snow, 1969). N e v e r th e le s s ,  th e  f in d in g s  o f th ese  i n v e s t i 

g a tio n s  a r e  encourag ing  and r e l a t i o n s h ip s  betw een p e r s o n a l i ty  v a r ia b le s  

and achievem ent a re  b eg in n in g  to  emerge (B a rto n , Dielman & C a t t e l l ,  1972; 

D a llo s ,  1975; H a sk e ll ,  1971).

P robab ly  th e  f a c to r  which h as  r e c e iv e d  th e  g r e a t e s t  a t t e n t i o n  in  

th e  p r e d ic t io n  o f  academ ic achievem ent has been some m easure o f  th e  

a p t i tu d e  v a r i a b le  i n te l l i g e n c e .  T h is  m easure was u s u a lly  r e p o r te d  a s  

an IQ s c o re  o r a g rade  p o in t  av erag e  (GPA). Achievem ent from in s t r u c 

t io n a l  program s has been found to  be p o s i t iv e l y  c o r r e la te d  w ith  IQ; 

h ig h e r  IQ sc o re s  c o r r e la te d  w ith  lower e r r o r  r a t e ,  l e s s  tim e to  com plete 

th e  program , and h ig h er r e t e n t io n  s c o re s  (B a rto n , Dielm an & C a t t e l l ,

1972; D a llo s , 1975). However, an  i n t e r e s t i n g  f a c t  th a t  h as  emerged 

from  th e s e  s tu d ie s  was t h a t  even when th e  s u b je c t s  were eq u ated  fo r  IQ, 

c o n s id e ra b le  d i f f e r e n c e s  in  achievem ent s c o re s  p e r s i s te d .  In  f a c t  only
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abou t 30 p e rc e n t  o f th e  t o t a l  v a r ia n c e  in  achievem ent sc o re s  can be 

accounted  f o r  in  term s o f IQ (D a llo s ,  1975), A p la u s ib le  h y p o th es is  

th a t  can be drawn from  th e s e  s tu d i e s  i s  t h a t  o th e r  f a c t o r s ,  p erh ap s 

p e r s o n a l i ty  v a r i a b le s ,  may a ls o  be r e l a t e d  to  achievem ent.

In  s tu d y in g  th e  r e l a t i o n s h ip s  of p e r s o n a l i ty  v a r i a b le s  i n te r a c t in g  

w ith  s tu d e n t  achievem ent in  programmed i n s t r u c t io n  th e  l e a r n e r ’s a t t i 

tude  toward th e  c o n te n t  o r  mode o f d e l iv e ry  would appear to  be an impor

t a n t  d e te rm in a n t of ach iev em en t. U su a lly  in  th e  programmed le a rn in g  

approach  th e  s tu d e n t  o p e ra te s  on h i s  own and m a in ta in in g  a fa v o ra b le  

a t t i t u d e  would seem im p o rta n t in  o rd e r  f o r  th e  s tu d e n t  to  o p e ra te  e f f i 

c ie n t ly  and e f f e c t i v e ly .  However, t h i s  c o n te n tio n  was n o t g e n e ra l ly  

su p p o rted  in  th e  r e s e a rc h  s tu d ie s  on programmed in s t r u c t io n .

A re s e a rc h  s tu d y  conducted  by F ik s  (1964) u s in g  th re e  d i f f e r e n t  

l in e a r - ty p e  c o n s tru c te d  re sp o n se  program s (one in  psycho logy , a n o th e r 

i n  space t r a v e l ,  and th e  t h i r d  in  au to m o b ile  s a fe ty )  found no s t a t i s 

t i c a l l y  s ig n i f ic a n t  r e l a t i o n s h ip  betw een " l ik in g "  programmed in s t r u c t io n  

and s u b je c t  m a tte r  c o n te n t  o r p o s t t e s t  s c o re s .  Over 1 ,000 s u b je c t s ' 

a t t i t u d e s  toward programmed i n s t r u c t i o n  were m easured in  t h i s  r e s e a rc h  

s tu d y  and ages  ranged  from  below 20 to  over 60. An im p o rtan t f in d in g  

r e s u l t i n g  from t h i s  s tu d y  showed th a t  th e  o ld e r  s u b je c ts  showed a  s ig 

n i f i c a n t l y  lower le a r n in g  perfo rm ance ( p ^ .O l )  and h ig h e r  mean a t t i t u d e  

(p ^ .0 0 1 )  toward programmed i n s t r u c t i o n ,  b u t th e  e x a c t re v e rs e  was t ru e  

f o r  th e  20-39 y ea r o ld  group who le a rn e d  th e  m ost and l ik e d  the  method 

of p r e s e n ta t io n  th e  l e a s t  (F ik s ,  1964). These r e s u l t s  tended to  c o n tr a 

d i c t  th e  c o n te n tio n  h e ld  by some t h a t  programmed in s t r u c t io n  works 

because p eo p le  l ik e  i t .  I t  a ls o  in d ic a te d  th a t  s u b je c t s  can perform
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w e ll  even I f  th ey  have a  low a t t i t u d e  to  t h i s  p a r t i c u l a r  mode o f p re 

s e n ta t io n .

The r e s u l t s  r e p o r te d  by F ik s  w ere a ls o  su p p o rted  by Armstrong 

(1971). In  a  su rv ey  o f r e s e a r c h  s tu d ie s  in v o lv in g  a t t i t u d e s  and p ro 

grammed in s t r u c t io n  Arm strong re p o r te d  th e r e  was no r e l a t i o n s h ip  betw een 

a  l e a r n e r ’ s a t t i t u d e  tow ard programmed in s t r u c t io n  and h is  achievem ent 

in  programmed in s t r u c t i o n  p ro v id ed  th e  l e a r n e r  made an  e f f o r t  to  com

p le t e  th e  programmed i n s t r u c t i o n .  S im ila r  r e s u l t s  were r e p o r te d  e a r l i e r  

by Roe e t .  a l .  (1960) and S u t te r  and Reid (1969). The form er s tu d y  

compared s ix  d i f f e r e n t  i n s t r u c t i o n a l  m ethods and found no r e la t io n s h ip  

between " l ik in g "  programmed i n s t r u c t i o n  and p o s t t e s t  s c o re s .  In  the  

l a t t e r  s tu d y  u s in g  p a ir e d  and u n p a ire d  groups in  a  c o m p u te r-a s s is te d  

i n s t r u c t i o n a l  programmed approach  to  problem  so lv in g  th e  a u th o rs  found 

no s t a t i s t i c a l l y  s ig n i f i c a n t  d i f f e r e n c e  betw een s tu d e n t  a t t i t u d e s  toward 

th e  i n s t r u c t i o n a l  medium and ach ievem ent. Arm strong (1971) a ls o  r e 

p o r te d  t h a t  th e  m a jo r i ty  o f  s tu d e n ts  had f a v o ra b le  a t t i t u d e s  toward 

programmed le a rn in g  b u t th e s e  a t t i t u d e s  re g re s s e d  toward in d if f e r e n c e  

w ith  tim e.

In  t ry in g  to  i d e n t i f y  th o se  p e r s o n a l i ty  c h a r a c t e r i s t i c s  vriiich 

in te r a c te d  w ith  c o m p u te r-a s s is te d  i n s t r u c t io n  (CAI) M ajer (1970) s tu d ie d  

m u lt ip le  p e r s o n a l i ty  c h a r a c t e r i s t i c s  in  r e l a t i o n  to  achievem ent in  t h i s  

type  o f programmed i n s t r u c t i o n .  M ajer a d m in is te re d  th re e  d i f f e r e n t  

p e r s o n a l i ty  t e s t s  (FACTS Q u e s tio n n a ire , C o lleg e  S tuden t Q u e s tio n n a ire ,  

and th e  Omnibus P e r s o n a l i ty  In v en to ry )  p lu s  a s c h o la s t i c  achievem ent 

t e s t  to  s tu d e n ts  in  an in tro d u c to ry  c o lle g e  p h y s ic s  c o u rse . Two sep 

a r a t e  s te p w ise  m u lt ip le  r e g r e s s io n  a n a ly s e s  were perform ed re g re s s in g
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th e  dependent v a r ia b le  ( f i n a l  t e s t  s c o re )  on th e  p e r s o n a l i ty  v a r ia b le s  

and o th e r  m easures o b ta in e d  p r io r  to  th e  t re a tm e n t f o r  th o se  who took  

th e  c o m p u te r-a s s is te d  i n s t r u c t i o n  and th o se  who took  th e  t r a d i t i o n a l  

classroom  i n s t r u c t i o n .  For the  CAI/Media group th e  was .51  and f o r  

th e  c o n tro l  group i t  was .76 (M ajer, 1970). P o s i t iv e  c o r r e la t io n s  o f 

.22 and .10  (CAI group) and .45 and .38 ( c o n t r o l  group) were found be

tween f i n a l  t e s t  p erfo rm ance and s c h o la s t i c  achievem ent t e s t  s c o re s  and 

R e lig io u s  O r ie n ta t io n  s c o re s  on th e  Omnibus P e r s o n a l i ty  In v e n to ry  (O PI). 

Those s tu d e n ts  who were more a c ad em ica lly  p rep a re d  o r i n t e l l e c t u a l l y  

c ap ab le  and th o se  s tu d e n ts  who had more l i b e r a l  r e l i g io u s  view s were 

more s u c c e s s fu l  th an  t h e i r  c o u n te rp a r ts  w ith  e i t h e r  mode of i n s t r u c t io n .

V a r ia b le s  u n ique  to  th e  CAI/Media group r e g r e s s io n  e q u a tio n ,  as  

opposed to  th e  t r a d i t i o n a l  c lassro o m  i n s t r u c t io n  group r e g r e s s io n  equa

t io n ,  were m easures o f academ ic m a tu r i ty ,  a l t r u is m ,  e s th e t ic i s m  and 

s o c ia l  co n sc ie n c e . The s tu d e n ts  who perform ed w e ll  on th e  perform ance 

c r i t e r i a  on th e  c o m p u te r-a s s is te d  i n s t r u c t io n  were c h a ra c te r iz e d  by a 

low d e g re e  of concern  f o r  in q u ir y ,  d iv e r s e  i n t e r e s t ,  and a r t i s t i c  a c t i 

v i t i e s ,  and a  h ig h  d eg ree  o f co n cern  f o r  a f f i l i a t i o n ,  t r u s t ,  s o c ia l  

i n ju s t i c e s  and i n s t i t u t i o n a l  wrongdoing (M ajer, 1970). The r e s e a rc h  

f in d in g s  in  th e  a re a  o f c r e a t i v i t y  w ere a ls o  su p p o rted  in  th e  re s e a rc h  

done by Doty and Doty (1964) and R ip p le  and O 'R e il ly  (1966) u s in g  p ro 

grammed i n s t r u c t i o n .  Both o f th e se  r e s e a rc h  s tu d ie s  re p o r te d  a  n e g a tiv e  

c o r r e la t io n  betw een c r e a t i v i t y  and su c ce ss  u s in g  a l in e a r - ty p e  programmed 

in s t r u c t i o n a l  t e x t .

S u t te r  and Reid (1969) compared achievem ent sc o re s  in  problem  s o l 

v in g  u s in g  c o m p u te r-a s s is te d  i n s t r u c t io n  betw een in d iv id u a ls  and s t u 

d e n ts  p a ire d  in  r e l a t i o n  to  c e r t a in  p e r s o n a l i ty  c h a r a c t e r i s t i c s .  They
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r e p o t te d  u n d e rg rad u a te  s tu d e n ts  who sc o re d  h ig h  in  s o c i a b i l i t y  (as 

d e fin e d  by th e  C a l if o r n ia  P e r s o n a l i ty  In v en to ry )  and low in  t e s t  a n x ie ty  

(a s  d e fin e d  by S a ra s o n 's  T est A nxiety  s c a le )  ach iev ed  b e t t e r  in  p a i r s  

w h ile  s tu d e n ts  low in  s o c i a b i l i t y  and h ig h  in  t e s t  a n x ie ty  ach ieved  

b e t t e r  a lo n e . W ithout reg a rd  to  th e  p e r s o n a l i ty  v a r i a b le s ,  th e  ac h ie v e 

ment s c o re s  o f th e  s tu d e n ts  working a lo n e  were n o t s t a t i s t i c a l l y  d i f 

f e r e n t  th an  th e  s tu d e n ts  working in  p a i r s .  Dominance a s  d e fin e d  by th e  

C a l i f o r n ia  P e r s o n a l ity  In v en to ry  was n o t s t a t i s t i c a l l y  s ig n i f ic a n t l y  

c o r r e la te d  w ith  achievem ent fo r  e i t h e r  group (S u tte r  & R eid , 1969). 

S im ila r  f in d in g s  were r e p o r te d  by Reid e t .  a l .  (1973) u s in g  th e  same 

p e r s o n a l i ty  in v e n to r ie s ,  and in d iv id u a ls  a n d -p a ire d  c o lle g e  s tu d e n ts  

w orking on c o m p u te r-a s s is te d  i n s t r u c t i o n  in  s c i e n t i f i c  n o ta t io n  and 

exponent i a  t  io n .

H a sk e ll  (1971) s tu d ie d  s tu d e n t  ach ievem ent in  r e l a t i o n  to  m u lt ip le  

p e r s o n a l i ty  c h a r a c t e r i s t i c s  under a  l in e a r - ty p e  programmed i n s t r u c t io n a l  

b o o k le t approach and a l e c tu re - d is c u s s io n  p re s e n ta t io n  approach  in  a 

h igh  sch o o l a rc h  w eld ing  c la s s .  I n d iv id u a l  s c o re s  on each  o f th e  te n  

p e r s o n a l i ty  t r a i t s  of th e  Guilford-Zim m erm an Temperament Survey (GZTS) 

were u se d , a s  w e ll a s  g e n e ra l  m en ta l a b i l i t y  s c o re s .  Those s tu d e n ts  

who scored  h ig h  on e i t h e r  th e  R e s t r a in t  o r  E m otional S t a b i l i t y  s c a le s  

perform ed b e t t e r  (p < .0 0 1 )  th an  t h e i r  c o u n te r p a r ts  in  b o th  i n s t r u c t i o n a l  

modes. The programmed approach  fav o re d  s ig n i f i c a n t l y  (p ^ .0 5 )  those  

who were slow  and m eth o d ica l (low G en era l A c t iv i ty )  a n d /o r  could  be 

c h a ra c te r iz e d  a s  "easy  to  g e t a lo n g  w i th ,"  or f r i e n d ly  (h igh  F r ie n d l i 

n e s s )  .

Using p e rs o n a l i ty  c h a r a c t e r i s t i c s  from  th e  Edwards P e rso n a l P re 

fe re n c e  Schedule (EPPS), B l i t z  and Timothy (1973) in v e s t ig a te d  w hether
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d i f f e r e n t  r e la t io n s h ip s  e x is te d  betw een th e s e  p e r s o n a l i ty  c h a ra c te r 

i s t i c s  and s tu d e n t  perform ance u s in g  a CAI and programmed t e x t  (PT) 

approach . The s u b je c ts  w ere t h i r d - y e a r  d e n t i s t r y  s tu d e n ts  ta k in g  an 

o r a l  pa th o lo g y  course  v ia  th e  two programmed ap p ro ach es . The on ly  c o r

r e l a t i o n s  of CAI and PT sc o re s  w ith  each  p e r s o n a l i ty  c h a r a c t e r i s t i c  

measured on th e  EPPS th a t  w ere s t a t i s t i c a l l y  d i f f e r e n t  ( p < .0 5 )  from 

each o th e r  were fo r  th e  c h a r a c t e r i s t i c  " o r d e r ,"  w ith  a n e g a tiv e  c o r 

r e l a t i o n  ( - .3 0 )  re p o r te d  fo r  th e  CAI g ro u p , and a p o s i t iv e  c o r r e la t io n  

( .2 8 )  re p o r te d  f o r  th e  programmed t e x t  g ro u p . The c o r r e la t io n s  were 

n o t ana lyzed  fo r  s t a t i s t i c a l l y  s ig n i f i c a n t  d i f f e r e n c e s  fo r  each group 

and t h e i r  perform ance on th e  programmed in s t r u c t i o n .  The s tr e n g th  and 

d i r e c t i o n  o f th e  c o r r e la t io n s  were a ls o  too  weak o r  i n c o n s i s te n t  to  

fo rm u la te  any c o n c lu s io n s  co n cern in g  t h e i r  r e l a t i o n s h ip  w ith  th e  f in d in g s  

re p o r te d  in  th e  above s tu d ie s  (H a s k e ll ,  1971; M ajer, 1970; S u t te r  &

R eid , 1969; e t c . ) .

In  in v e s t ig a t in g  s p e c i f ic  p e r s o n a l i t y  c h a r a c t e r i s t i c s  in  r e l a t i o n  

to  achievem ent in  programmed i n s t r u c t i o n ,  i t  seems lo g ic a l  t h a t  some 

m easure of th e  p e r s o n a l i ty  c h a r a c t e r i s t i c  " s o c i a b i l i t y "  would i n t e r a c t  

w ith  an in d iv id u a liz e d  programmed approach  a s  was in d ic a te d  in  th e  

S u t te r  and Reid (1969) and Reid e t .  a l .  (1973) s tu d i e s .  S o c ia l  r e i n 

f o rc e r s  have been shown to  be im p o rta n t d e te rm in a n ts  o f human b e h a v io r . 

The s tu d e n t  c h a ra c te r iz e d  by a  s tro n g  need f o r  s o c ia l  r e c o g n i tio n  m ight 

perfo rm  l e s s  a d e q u ate ly  in  an  in d iv id u a liz e d  in s t r u c t i o n a l  programmed 

approach  than  h i s  c o u n te rp a r t  who i s  rew arded by m eeting  se lf-im p o sed  

s ta n d a rd s . A lthough H a sk e ll  (1971) was n o t a b le  to  f in d  such a  r e l a 

t io n s h ip  Doty and Doty (1964) and Traweek (1964) r e p o r te d  t h a t  s o c ia 

b i l i t y  was r e l a te d  to  th e  programmed i n s t r u c t i o n a l  ap p ro ach . In  th e
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form er s tu d y  th e  in tro d u c to ry  psychology s tu d e n ts  who perform ed w e ll  

on th e  programmed i n s t r u c t i o n a l  ta s k — p h y s io lo g ic a l  psychology—were 

c h a ra c te r iz e d  by a lower need fo r  s o c ia l  i n te r a c t io n  (p ^  .0 1 ) ;  and in  

th e  l a t t e r  s tu d y  Traweek r e p o r te d  th e  f o u r th  g rad e  s tu d e n ts  who were 

more w ithdrawn were th e  more s u c c e s s fu l  s tu d e n ts  ( p < .01) in  th e  p ro 

grammed approach  on f r a c t i o n s .  A r e l a t i o n s h ip  was found in  th e  Doty 

and Doty (1964) stu d y  betw een achievem ent on the  programmed in s t r u c t io n  

and s tu d e n t  GPA's ( p < .0 1 ) ,  b u t th e  Traweek (1964) s tu d y  was n o t a b le  

to  id e n t i f y  t h i s  d i f f e r e n c e .  • Beach (19 6 0 ), R ip p le  e t .  a l .  (1 9 6 7 ), and 

S u t te r  and Reid (1969) a ls o  found a r e l a t i o n s h ip  betw een s o c i a b i l i t y  

and achievem ent under d i f f e r e n t  i n s t r u c t i o n a l  env ironm ents w ith  th e  

i n s t r u c t i o n a l  s i t u a t i o n  p ro v id in g  th e  l e a s t  o p p o r tu n ity  f o r  in te r a c t io n  

fa v o r in g  th e  s tu d e n ts  who sco red  lower on th e  s o c i a b i l i t y  t e s t s .

A nother p e r s o n a l i ty  c h a r a c t e r i s t i c  t h a t  a p p e ars  to  i n t e r a c t  w ith  

programmed i n s t r u c t io n  i s  th e  need fo r  autonom y. L ub lin  (1965) re p o r te d  

t h a t  c o lle g e  s tu d e n ts  in  an in tro d u c to ry  psychology co u rse  who had 

lower autonomy sc o re s  on th e  Edwards P e rso n a l  P re fe re n c e  Schedule (EPPS) 

ach ieved  s ig n i f ic a n t l y  ( p < .0 5 )  h ig h e r  s c o re s  on th e  programmed i n s t r u c 

t io n a l  m a te r ia l .  Traweek (1964) re p o r te d  t h a t  s tu d e n ts  who had low er 

s c o re s  on th e  s e l f - r e l i a n c e  su b sco re  o f th e  C a l if o r n ia  T es t of P erson

a l i t y  were the  more s u c c e s s fu l  ( p < .0 5 )  in  th e  programmed approach .

Two o th e r  p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f te n  s tu d ie d  in  r e l a t i o n  

to  achievem ent in  programmed i n s t r u c t i o n  a re  t e s t  a n x ie ty  and a c h ie v e 

ment m o tiv a tio n . I t  would c e r t a in l y  seem p la u s ib le  t h a t  a  r e l a t i o n s h ip  

would e x i s t  betw een a n x ie ty  and achievem ent in  programmed in s t r u c t io n .  

S p e c if i c a l ly ,  i t  would seem t h a t  th e  s e q u e n t ia l ,  s y s te m a t ic ,  s te p -b y -  

s te p  ap p ro ach , th e  h ig h  r a t i o  o f re in fo rc e m e n t,  and th e  r e d u c tio n  of
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u n c e r ta in ty  w hich c h a ra c te r iz e s  m ost programmed i n s t r u c t i o n  would be 

advan tageous to  h ig h -a n x io u s  s tu d e n ts .  However, th e  r e s e a rc h  f in d in g s  

a r e  in c o n s i s te n t  co n cern in g  th e  r e l a t i o n s h ip  betw een a n x ie ty  and p ro 

grammed i n s t r u c t io n .  Campeau (1965) found an i n te r a c t io n  betw een a n x ie ty  

and feed b ack  in  programmed in s t r u c t io n  on e a r th -s u n  r e l a t i o n s h ip s  fo r  

f i f t h  g rad e  g i r l s ,  b u t n o t fo r  boys. The h ig h -a n x io u s  g i r l s '  group 

ach iev ed  s ig n i f i c a n t l y  ( p < .025) h ig h e r  s c o re s  on th e  programmed i n s t r u c 

t io n  th an  th e  low -anx ious g i r l s '  group w ith  th e  c o n s tru c te d  resp o n se  

form . Her f in d in g s  a ls o  in d ic a te d  th a t  low -anx ious g i r l s  would p r o f i t  

from le a rn in g  c o n d it io n s  where m o tiv a tio n  was k ep t h ig h . Traweek (1964) 

re p o r te d  a r e l a t i o n s h ip  betw een t e s t  a n x ie ty  ( p ^ . 0 1 ) ,  b u t n o t g e n e ra l  

a n x ie ty  and achievem ent on programmed i n s t r u c t io n  fo r  f o u r th  g rad e  c h i l 

d ren . The s u c c e s s fu l  c h ild r e n  sco red  s ig n i f ic a n t l y  (p ^ .0 1 )  h ig h e r  on 

th e  S arason  T e s t A nxiety  s c a le  fo r  c h ild r e n  th an  th e  u n s u c c e s s fu l  c h i l 

d re n . In  a  s tu d y  w ith  e ig h th -g ra d e  s tu d e n ts  R ip p le  e t .  a l .  (1967) r e 

p o r te d  t h a t  h ig h -a n x io u s  s tu d e n ts  ach iev ed  l e s s  under b o th  th e  conven

t i o n a l  and programmed approach  in  v o cab u la ry  developm ent. R ip p le  and 

O 'R e i l ly  (1966) re p o r te d  s im ila r  r e s u l t s  w ith  s ix th  g rad e  s tu d e n ts  in  

achievem ent u s in g  a  l in e a r - ty p e  programmed i n s t r u c t i o n a l  t e x t  on l a t i t u d e  

and lo n g itu d e .

K igh t and S a ssen ra th  (1966) sug g ested  th a t  th e  m u lti-d im e n s io n a l  

a s p e c t  of a n x ie ty  was im p o rta n t. S p e c if i c a l ly ,  low -an x io u s  s tu d e n ts  

perfo rm  b e t t e r - t h a n  h ig h -a n x io u s  s tu d e n ts  when th e  ta s k  i s  complex o r  

in v o lv e s  s tr e s s - m o tiv a t in g  in s t r u c t i o n s .  In  a s tu d y  in v o lv in g  u n d e r

g rad u a te  s tu d e n ts  in  p sycho logy , and what th e  a u th o rs  d e f in e d  a s  easy  

m a te r ia l  (low item  d i f f i c u l t y )  d e a lin g  w ith  the  c o n s tr u c tio n  and a n a ly s is
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o f  c la ss ro o m  achievem ent t e s t s ,  K ight and S a sse n ra th  (1966) r e p o r te d  

t h a t  s tu d e n ts  w ith  h ig h - t e s t - a n x ie ty  s c o re s  re q u ire d  l e s s  tim e to  com

p l e t e  th e  programmed m a te r ia l  ( p ^ .0 5 )  and made few er e r r o r s  ( p < .0 5 )  

on th e  m a te r ia l  th an  d id  th e  lo w - te s t- a n x ie ty  group . However, th e r e  

were no d i f f e r e n c e s  found on th e  s h o r t  term  r e te n t io n  t e s t .  S h rab le  

and S a sse n ra th  (1970), r e p l i c a t in g  th e  K ight and S a sse n ra th  (1966) s tu d y , 

found th e  same in te r a c t io n  betw een t e s t - a n x ie ty  and number o f e r r o r s  

on th e  programmed m a te r i a l ,  b u t were n o t a b le  to  i d e n t i f y  d i f f e r e n c e s  

i n  th e  amount o f  tim e r e q u ire d  to  com plete th e  program . H e rb e rt and 

S a s s e n ra th  (1973), u s in g  s im i la r  m a te r ia l  on e d u c a tio n a l  m easurem ent 

and upper d iv is io n  c o lle g e  s tu d e n ts ,  re p o r te d  no d i f f e r e n c e s  betw een 

t e s t - a n x i e ty  and achievem ent on th e  programmed in s t r u c t io n  f o r  tim e  to  

c om ple te  th e  program , e r r o r  r a t e ,  o r r e t e n t io n .  In  c o n tr a s t  to  th e s e  

r e s u l t s ,  Tobias and Abramson (1971) r e p o r te d  d e b i l i t a t i n g  a n x ie ty  i n t e r 

a c te d  w ith  s t r e s s  on easy  programmed m a te r ia l  b u t n o t w ith  complex 

t e c h n ic a l  c o n te n t .

Three o f th e  s tu d ie s  c i t e d  above (H erb ert & S a s s e n ra th , 1973;

K igh t & S a s s e n ra th , 1966; S h rab le  & S a s s e n ra th , 1970) a ls o  s tu d ie d  

achievem ent m o tiv a tio n  in  r e l a t i o n  to  perform ance on th e  programmed 

m a te r i a l s .  In  a l l  th re e  s tu d ie s  achievem ent m o tiv a tio n  was a s se s s e d  

by th e  achievem ent im agery sc o re  (AI) from the Iowa P ic tu r e  I n te r p r e 

t a t i o n  T es t ( IP IT ) . K ight and S a ssen ra th  (1966) re p o r te d  a s ig n i f ic a n t  

( p ^ .0 1 )  i n te r a c t io n  betw een achievem ent m o tiv a tio n  and perfo rm ance  

on programmed i n s t r u c t i o n .  Those s tu d e n ts  w ith  h ig h -a c h ie v e m en t-m o ti-  

v a t io n  com pleted th e  program  in  l e s s  tim e , made few er e r r o r s  and r e 

ce iv ed  h ig h e r  r e t e n t io n  s c o re s  th an  lo w -ach ievem ent-m otiva ted  g ro u p s.
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In  c o n tr a s t  to  th e s e  r e s u l t s ,  th e  r e s e a rc h  f in d in g s  by S h ra b le  and Sas

s e n ra th  (1970) and H e rb e rt and S a sse n ra th  (1973) f a i l e d  to  a s s o c ia te  

h ig h e r  s c o re s  on any o f th e s e  th re e  c r i t e r i o n  m easures and ach iev em en t- 

m o tiv a tio n . Doty and Doty (19 6 4 ), u s in g  achievem ent need sc o re s  from 

th e  Edwards P e rso n a l  P re fe re n c e  S chedu le , a ls o  f a i l e d  to  show a r e l a 

t io n s h ip  betw een achievem ent need and perform ance on programmed i n s t r u c 

t io n .

T h is  rev iew  o f th e  l i t e r a t u r e  has in d ic a te d  t h a t  p e r s o n a l i ty  c h a r 

a c t e r i s t i c s  do a f f e c t  an i n d iv i d u a l 's  resp o n se  in  a g iv en  in s t r u c t i o n a l  

s i t u a t i o n  and p a t t e r n s  a r e  b e g in n in g  to  em erge. Many o f the  s tu d ie s  

rev iew ed (Doty & D oty, 1964; M ajer, 1970; R ipp le  & O 'R e i l ly ,  1966) have 

shown a n e g a tiv e  r e l a t i o n s h ip  betw een c r e a t iv i t y  and p erfo rm ance in  

programmed in s t r u c t i o n .  S o c i a b i l i t y  has a ls o  been shown to  be nega

t i v e l y  c o r r e la te d  to  perform ance on programmed in s t r u c t io n  (Doty & D oty , 

1964; Reid e t .  a l . ,  1973; S u t te r  & R eid , 1969; Traweek, 1964). Nega

t iv e  c o r r e la t io n s  w ere a ls o  g e n e ra l ly  re p o r te d  fo r  autonomy (L u b lin ,

1965; Traweek, 1964) and s tu d e n t  perform ance on programmed in s t r u c t i o n .

W hile p a t t e r n s  a re  b eg in n in g  to  em erge, a g re a t  d e a l  of inco n 

s is te n c y  s t i l l  rem a in s; an e x c e l le n t  example in  p o in t  i s  th a t  of a n x ie ty .  

K ight and S a s s e n ra th  (1966) and Traweek (1964) re p o r te d  a  p o s i t iv e  r e 

l a t i o n s h ip  betw een t e s t  a n x ie ty  and perform ance on programmed i n s t r u c 

t io n ,  b u t H e rb e rt and S a sse n ra th  (1973) and R ip p le  and O 'R e i l ly  (1966) 

found no d i f f e r e n c e s .  R ip p le  e t .  a l .  (1967) r e p o r te d  h ig h -a n x io u s  

s tu d e n ts  ach iev ed  l e s s  under b o th  th e  c o n v e n tio n a l and programmed ap 

p ro ach . A ch iev em en t-m o tiv a tio n  was found to' be s ig n i f i c a n t l y  ( p ^ .0 5 )  

r e l a te d  to  perform ance by K ight and S a sse n ra th  (1 9 6 6 ), b u t S h rab le  and
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S a sse n ra th  (1970) and H e rb e rt and S a sse n ra th  (1973) r e p o r te d  no d i f 

f e r e n c e s .  S im ila r  In c o n s i s te n c ie s  e x is te d  f o r  o th e r  p e r s o n a l i ty  c h a r

a c t e r i s t i c s .

Although p e r s o n a l i ty  c h a r a c t e r i s t i c s  have been shown to  d i f f e r e n 

t i a l l y  a f f e c t  le a r n e r  re sp o n se s  in  i n te r a c t in g  w ith  programmed in s t r u c 

t i o n ,  th e  c o n f l i c t i n g  re s e a rc h  r e s u l t s  c o n cern in g  t h i s  i n te r a c t io n  and 

th e  d a ta  a n a ly s i s  tec h n iq u e s  g e n e ra l ly  used n e c e s s i ta t e s  f u r th e r  re s e a rc h  

b e fo re  a  g e n e ra l  i n s t r u c t i o n a l  th eo ry  can be fo rm u la ted  and u t i l i z e d  

w ith  c o n fid e n c e . Of p a r t i c u l a r  concern  to  t h i s  in v e s t ig a to r  were p e r 

s o n a l i ty  c h a r a c t e r i s t i c s  m easured by th e  Edwards P e rso n a l P re fe re n ce  

S chedule t h a t  m ight d i f f e r e n t i a l l y  a f f e c t  l e a r n e r  re sp o n se s  in  i n t e r 

a c t in g  w ith  programmed in s t r u c t i o n .  The o b je c t iv e  o f t h i s  s tu d y  was 

to  i n v e s t ig a t e  th e  p r e d i c t i v e  a b i l i t y  of th ese  v a r ia b le s  in  e s tim a tin g  

l e a r n e r  perform ance w ith  a  l in e a r - ty p e  programmed i n s t r u c t io n a l  t e x t .

Based on th e  r e s u l t s  re p o r te d  in  form er re s e a rc h  s tu d ie s ,  th e  d a ta  

a n a ly s i s  tec h n iq u e s  u se d , and th e  ex p ressed  need f o r  f u r th e r  re s e a rc h  

th e  fo llo w in g  re s e a rc h  h y p o th e s is  was te s t e d :

There i s  a p r e d i c t i v e  r e l a t i o n s h ip  betw een c e r t a in  p e rs o n a l i ty  

c h a r a c t e r i s t i c s  o f s tu d e n ts  a s  m easured by th e  Edwards P e rso n a l 

P re fe re n c e  S chedule and s tu d e n t  perform ance on a  l in e a r - ty p e  

programmed i n s t r u c t i o n a l  t e x t  on th e  c o n s tru c tio n  o f odd magic 

sq u a re s .

Perform ance was m easured in  th re e  ways: (1) p o s t t e s t  s c o re s  on the

programmed m a te r ia l  on th e  c o n s tru c tio n  of odd m agic sq u a re s ; (2) th e  

number o f item s c o r r e c t  on th e  p o s t t e s t  p e r  u n i t  of tim e m easured in  

m inu tes to  com plete th e  p o s t t e s t  in s tru m e n t;  and (3) th e  tim e tak en  to  

com plete  th e  programmed i n s t r u c t i o n a l  t e x t .
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To t e s t  th e  above h y p o th e s is  a  su b h y p o th e s is  was fo rm u la ted  fo r  

each p e r s o n a l i ty  c h a r a c t e r i s t i c  m easured by the  Edwards P e rso n a l P re 

fe re n c e  Schedule (EPPS). Each o f th ese  subhypo theses i s  l i s t e d  below 

w ith  th e  accompanying m a n ife s t  needs a s s o c ia te d  w ith  t h a t  p e r s o n a l i ty  

c h a r a c te r i s t i c  a s  g iv en  in  th e  Edwards P e rso n a l P re fe re n c e  Schedule 

(Edwards, 1959). The r e l a t i o n s h ip  betw een a p e r s o n a l i ty  c h a r a c te r i s t i c  

i d e n t i f i e d  in  each o f th e  fo llo w in g  sub h y p o th eses  and s tu d e n t p e r f o r 

mance was m easured u s in g  th e  same th re e - f o ld  c r i t e r i a  of perform ance 

l i s t e d  above.

1. There i s  a  r e l a t i o n s h ip  betw een achievem ent need a s  m easured 
by th e  EPPS and s tu d e n t  perform ance on th i s  l in e a r - ty p e  p ro 
grammed i n s t r u c t i o n a l  t e x t .  Achievement need i s  th e  need
to  do o n e 's  b e s t ,  to  be s u c c e s s f u l ,  to  be a reco g n ized  a u th o r 
i t y ,  to  do a d i f f i c u l t  jo b  w e l l ,  to  be a b le  to  do th in g s  
b e t t e r  th an  o th e r s .

2 . There i s  a r e l a t i o n s h ip  betw een d e fe re n c e  a s  m easured by
th e  EPPS and s tu d e n t  p erfo rm ance on t h i s  l in e a r - ty p e  p ro 
grammed i n s t r u c t i o n a l  t e x t .  D eference i s  th e  need to  g e t 
s u g g e s tio n s  from  o th e r s ,  to  fo llo w  i n s t r u c t io n s  and do what 
i s  e x p e c te d , to  a c c e p t  th e  le a d e r sh ip  o f  o th e r s ,  to  con
form to  custom  and to  l e t  o th e r s  make d e c is io n s .

3 . There i s  a r e l a t i o n s h ip  betw een o rd e r  a s  m easured by the 
EPPS and s tu d e n t  p erfo rm ance on t h i s  l in e a r - ty p e  programmed 
in s t r u c t i o n a l  t e x t .  Order i s  th e  need to  have th in g s  o r 
g a n iz e d , to  make p la n s  b e fo re  s t a r t i n g  on a  t a s k ,  to  keep 
th in g s  n e a t ,  to  have th in g s  a rran g ed  so th a t  they  run  sm oothly 
and w ith o u t change.

4. There i s  a  r e l a t i o n s h ip  betw een e x h ib i t io n  a s  m easured by
th e  EPPS and s tu d e n t  perform ance on t h i s  l in e a r - ty p e  p ro 
grammed i n s t r u c t i o n a l  t e x t .  E x h ib it io n  i s  th e  need to  say 
w i t ty  and c le v e r  t h in g s ,  to  t e l l  jo k e s  and amusing s to r i e s ,  
to  t a l k  abou t p e rs o n a l  a d v e n tu re s , to  be th e  c e n te r  of a t 
t r a c t i o n ,  to  use  words th e  o th e r s  do n o t know th e  meaning 
o f ,  to  ask  q u e s tio n s  o th e r s  canno t answ er.

5. There i s  a r e l a t i o n s h ip  betw een autonomy a s  m easured by th e  
EPPS and s tu d e n t  perform ance on t h i s  l in e a r - ty p e  programmed 
i n s t r u c t i o n a l  t e x t .  Autonomy i s  th e  need to  be a b le  to  
come and go a s  d e s i r e d ,  to  do what one w an ts , to  do th in g s  
t h a t  a re  u n c o n v e n tio n a l,  to  c r i t i c i z e  th o se  i n  p o s i t io n s
o f a u th o r i ty ,  to  av o id  r e s p o n s i b i l i t y  and o b l ig a t io n s .

R e p ro d u c e d  with p e rm iss io n  of th e  co p y rig h t o w n er. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p e rm iss io n



There i s  a  r e l a t i o n s h ip  betw een a f f i l i a t i o n  a s  m easured by 
th e  EPPS and s tu d e n t  perform ance on t h i s  l in e a r - ty p e  p ro 
grammed in s t r u c t i o n a l  t e x t .  A f f i l i a t i o n  i s  th e  need to  be 
lo y a l  to  f r i e n d s ,  to  p a r t i c i p a t e  in  f r i e n d ly  g ro u p s, to  
make new f r i e n d s ,  to  s h a re  th in g s  w ith  f r i e n d s ,  to  do th in g s  
w ith  f r i e n d s  r a t h e r  th an  a lo n e ,  to  form s tro n g  a tta c h m e n ts .

There i s  a r e l a t i o n s h ip  betw een in t r a c e p t io n  a s  m easured by 
th e  EPPS and s tu d e n t  perfo rm ance on t h i s  l in e a r - ty p e  p ro 
grammed i n s t r u c t i o n a l  t e x t .  I n tr a c e p t io n  i s  th e  need to  
a n a ly ze  o n e 's  m o tiv es  and f e e l in g s ,  to  u n d e rs tan d  how o th e r s  
f e e l  abou t p ro b lem s, to  p u t o n e 's  s e l f  in  a n o th e r 's  p la c e ,  
to  judge p eo p le  by why th ey  do th in g s  r a th e r  th an  by what 
th ey  do , to  a n a ly z e  th e  m o tiv es  of o th e r s .

There i s  a r e l a t i o n s h ip  betw een succorance  a s  m easured by 
th e  EPPS and s tu d e n t  perform ance on t h i s  l in e a r - ty p e  p ro 
grammed i n s t r u c t i o n a l  t e x t .  S uccorance i s  the  need to  
have o th e r s  p ro v id e  h e lp  when in  t ro u b le ,  to  seek  encourage
ment from o th e r s ,  to  r e c e iv e  a g r e a t  d e a l  of a f f e c t i o n  from 
o th e r s ,  to  be h e lp ed  by o th e r s  when d e p re s se d , to  have a 
fu s s  made over one when h u r t  o r s ic k .

There i s  a r e l a t i o n s h ip  betw een dominance as  m easured by th e  
EPPS and s tu d e n t  p erfo rm ance on t h i s  l in e a r - ty p e  programmed 
in s t r u c t i o n a l  t e x t .  Dominance i s  th e  need to  argue  o n e 's  
p o in t  of v iew , to  be a le a d e r  in  groups to  which one b e lo n g s , 
to  be e le c te d  o r a p p o in ted  chairm an o f com m ittees, to  p e r
suade and in f lu e n c e  o th e r s  to  do what one w an ts , to  su p e r
v i s e  and d i r e c t  th e  a c t io n s  of o th e r s .

There i s  a  r e l a t i o n s h ip  betw een abasem ent as m easured by 
th e  EPPS and s tu d e n t  p erfo rm ance on t h i s  l in e a r - ty p e  p ro 
grammed i n s t r u c t i o n a l  t e x t .  Abasement i s  th e  need to  f e e l  
g u i l t y  when one does som ething w rong, to  f e e l  th e  need fo r  
punishm ent f o r  wrong d o in g , to  f e e l  d ep ressed  by an i n a b i l i t y  
to  h an d le  s i t u a t i o n s ,  to  f e e l  tim id  in  th e  p resen ce  o f su
p e r io r s ,  to  f e e l  i n f e r io r  to  o th e r s  in  most r e s p e c ts .

There i s  a  r e l a t i o n s h ip  betw een n u r tu ra n c e  as  m easured by 
th e  EPPS and s tu d e n t  perform ance on t h i s  l in e a r - ty p e  p ro 
grammed i n s t r u c t i o n a l  t e x t .  N urtu rance  i s  th e  need to  
h e lp  f r i e n d s  when th ey  a re  in  t ro u b le ,  to  t r e a t  o th e r s  
w ith  k in d n ess  and sym pathy, to  fo rg iv e  o th e r s ,  to  be 
generous w ith  o th e r s ,  to  have o th e r s  c o n fid e  in  one about 
p e rso n a l  prob lem s.

There i s  a r e l a t i o n s h ip  betw een change as  m easured by the 
EPPS and s tu d e n t  p erfo rm ance on t h i s  l in e a r - ty p e  programmed 
i n s t r u c t i o n a l  t e x t .  Change i s  th e  need to  do new and d i f 
f e r e n t  th in g s ,  to  t r a v e l  and m eet new p e o p le , to  t r y  new 
and d i f f e r e n t  j o b s ,  to  p a r t i c i p a t e  in  new fa d s  and fa s h io n s .
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13. There I s  a  r e l a t i o n s h ip  betw een endurance as m easured by 
th e  EPPS and s tu d e n t  perfo rm ance on t h i s  l in e a r - ty p e  p ro 
grammed in s t r u c t i o n a l  t e x t .  E ndurance i s  th e  need to  keep 
a t  a  jo b  u n t i l  i t  i s  f in i s h e d ,  to  work h a rd  a t  a  t a s k ,  to  
work a t  a s in g le  jo b  b e fo re  ta k in g  on o th e r s ,  to  p u t in  
long  h ours  o f work w ith o u t d i s t r a c t i o n ,  to  s t i c k  a t  a  prob
lem even though i t  may seem a s  i f  no p ro g re s s  i s  b e in g  made.

14. There i s  a  r e l a t i o n s h ip  betw een h e te r o s e x u a l i ty  as  m easured 
by th e  EPPS and s tu d e n t  perform ance on t h i s  l in e a r - ty p e  p ro 
grammed in s t r u c t i o n a l  t e x t .  H e te ro s e x u a li ty  i s  th e  need to  
go o u t w ith  members o f th e  o p p o s ite  s e x , to  be in  love w ith  
someone o f th e  o p p o s ite  se x , to  be reg a rd e d  a s  p h y s ic a l ly  
a t t r a c t i v e  by th o se  o f th e  o p p o s ite  s e x , to  l i s t e n  to  or
to  t e l l  jo k es  in v o lv in g  se x , to  be s e x u a lly  e x c ite d .

15. There i s  a  r e l a t i o n s h ip  betw een a g g re s s io n  a s  m easured by 
th e  EPPS and s tu d e n t  perform ance on t h i s  l in e a r - ty p e  p ro 
grammed in s t r u c t i o n a l  t e x t .  A gg ress io n  i s  th e  need to  
a t t a c k  c o n tra ry  p o in ts  o f v iew , to  c r i t i c i z e  o th e r s  pub
l i c l y ,  to  g e t  revenge f o r  i n s u l t s ,  to  become an g ry , to  blame 
o th e r s  when th in g s  go wrong, to  rea d  acco u n ts  o f v io le n c e .

R e p ro d u c e d  with p e rm iss io n  of th e  co p y rig h t o w n er. F u rth e r  re p ro d u c tio n  p ro h ib ited  w ithou t p e rm iss io n .



CHAPTER I I

DESIGN AND METHODOLOGY

T his c h a p te r  i s  d iv id e d  in to  fo u r  p a r t s  and p re se n te d  a s  fo llo w s : 

(1) s u b je c t s ;  (2) in s t ru m e n ta t io n ;  (3) p ro c e d u re s ;  (4) d a ta  a n a ly s i s .

S u b je c ts

The e x p e rim en ta l s u b je c ts  t h a t  w ere used  f o r  t h i s  r e s e a rc h  s tudy 

were s tu d e n ts  a t te n d in g  W estern M ichigan  U n iv e rs i ty ,  Kalamazoo. The 

s tu d e n ts  were drawn from  f iv e  i n tr o d u c to r y  A ud io -V isua l Media I  c la s s e s  

d u rin g  th e  W inter sem este r  o f  1976. T his co u rse  i s  o f fe re d  ev ery  sem

e s te r  a t  W estern M ichigan U n iv e r s i ty .  The sample p o p u la tio n  rep re s e n te d  

a l l  th e  c la s s e s  in  A u d io -V isua l M edia I  th a t  w ere o f fe re d  on campus 

d u r in g  th e  W inter s e m e s te r . The A u d io -V isu a l Media I  c la s s e s  were 

s e le c te d  f o r  th e  fo llo w in g  re a s o n s :  (1) th e  s tu d e n ts  were e a s i l y  a c ce s

s ib l e  to  th e  r e s e a rc h e r ;  (2) th ey  re p re s e n te d  a  m ix tu re  of bo th  g rad u a te

 and underg ra d u a te  s tu d e n ts ; and (3) th e  s tu d e n ts  were th o se  who m ight

r e a d i ly  use  programmed in s t r u c t i o n  a s  p a r t  o f  t h e i r  r e g u la r  c la s s .

A t o t a l  o f 67 s tu d e n ts  com pleted  b o th  th e  Edwards P e rso n a l P re 

fe re n c e  Schedule and programmed i n s t r u c t i o n a l  u n i t  on th e  c o n s tru c tio n  

o f odd magic sq u a re s . Four of th e s e  s tu d e n ts  d id  n o t tak e  th e  p o s t t e s t ,  

s ay in g  they  d id  n o t want to  be t e s t e d  on th e  c o n te n t  and were th e re fo re  

dropped from th e  f i n a l  d a ta  a n a ly s e s .  The c la s s  p r o f i l e  d a ta  shown in  

T able 1 on page 22 w ere o b ta in e d  from  th e  s tu d e n t  in fo rm a tio n  s h e e ts  

(Appendix B) f i l l e d  o u t by th e  s tu d e n ts  p r io r  to  com ple ting  th e  p ro 

grammed in s t r u c t io n a l  u n i t  on th e  c o n s tr u c tio n  o f odd magic sq u a re s .
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I t  was e v id e n t  t h a t  th e  m a jo r ity  o f  s tu d e n ts  i n  th e  A ud io -V isua l Media I  

c la s s e s  were g rad u a te  s tu d e n ts  and fem a le . For th o se  s tu d e n ts  who r e 

p o r te d  t h e i r  u n d e rg rad u a te  g rad e  p o in t  a v e ra g e  (GPA) th e  mean was 3 .2 2 . 

A pproxim ately 40 p e rc e n t  o r  26 s tu d e n ts  in d ic a te d  th ey  had tak en  no 

c o lle g e  m athem atics c o u rse s .

TABLE 1

A udio -V isual Media I  C la ss  P r o f i l e

P o p u la tio n

J u n io rs S e n io rs G rad u ates T o ta l

M ales 0 1 16 17

Females 1 0 1 2 24 46

Mean un d e rg rad u a te  
GPA 3 .2 0 3 .4 5 3.17 3 .24

Sem ester h ours  of 
c o lle g e  math 2 .3 0 3 .77 5.15 4 .41

In s tru m e n ta t io n  

The programmed i n s t r u c t io n

A l in e a r - ty p e  programmed i n s t r u c t i o n a l  b o o k le t  on th e  c o n s tru c tio n  

o f  odd magic sq u a res  (Appendix C) was u t i l i z e d  f o r  t h i s  re s e a rc h  s tu d y . 

An odd magic square  i s  a m a tr ix  in  which c o n se c u tiv e  numbers o f a  g iven  

i n te r v a l  a re  p laced  such  t h a t  th e  numbers in  any row, column o r d iag o n a l 

t o t a l  to  th e  same sum. I t  i s  p o s s ib le  to  p la c e  th e  numbers in  th e  c e l l s  

c o r r e c t ly  th rough  a  t r i a l - a n d - e r r o r  method b u t  th e  l a r g e r  th e  m a tr ix
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th e  more d i f f i c u l t  t h i s  becomes. There a r e  f iv e  b a s ic  r u le s  a  s tu d e n t  

m ust l e a r n  to  c o n s tru c t  an  odd magic sq u a re . They a re  a s  fo llo w s :

( 1 ) where you p la c e  th e  f i r s t  number; ( 2 ) what happens when a number 

f a l l s  in  th e  to p  row; (3 ) what happens when a  number f a l l s  in  the  r i g h t  

hand column; ( 4 ) what happens when a number f a l l s  in  th e  top  r i g h t  hand 

c e l l ;  and (4 ) what happens when a  number f a l l s  somewhere o th e r  th an  in  

th e  top  row o r r ig h t  hand column. Once th e s e  r u le s  have been m aste red  

th ey  can  be used to  c o n s tru c t  any s iz e  odd magic sq u a re  from a 3 x 3 to  

a 99 x 99.

T h is  program  re p re s e n te d  s e v e r a l  u n iq u e  ad v an tag es  to  th e  r e s e a r c h e r .  

F i r s t ,  i t  was a  ta s k  t h a t  could  be lea rn e d  in  one p r e s e n ta t io n  and y e t  

d i f f i c u l t  enough to  r e q u ir e  some s k i l l  in  com ple ting  th e  t a s k .  The 

ta s k  was d i f f i c u l t  enough so t h a t  th e  s tu d e n t  co u ld  n o t l e a r n  th e  ne

c e ss a ry  s k i l l s  th rough  a c u rs o ry  rea d in g  o f th e  programmed i n s t r u c t i o n a l  

u n i t .  Second, a c tu a l  perform ance of th e  ta s k  was e a s i l y  m easured on 

th e  p o s t t e s t  in s tru m e n t.  Perform ance on th e  c r i t e r i o n  ta s k  r e q u ire d  

in te g r a te d  use  o f th e  r u le s  and co u ld  be ana ly zed  in to  a com prehensib le  

h ie ra rc h y  o f s k i l l s  (A rm strong, 1971). Q u estio n s  co n cern in g  r u le  l e a r n 

in g  co u ld  a ls o  be asked to  t e s t  th e  t r a n s f e r  o f le a rn in g  to  d i f f e r e n t  

b u t s im i la r  s i t u a t i o n s .  T h ird , th e  n e c e ssa ry  e n try  l e v e l  s k i l l s  could  

u s u a lly  be s a f e ly  assum ed. F o u r th , th e re  i s  a lm o st t o t a l  ig n o ran ce  of 

th e  r u le s  on how to  c o n s tru c t  odd magic sq u a re s .  F in a l ly ,  th e  c o n te n t  

o f  th e  programmed i n s t r u c t i o n a l  t e x t  was n o t d i r e c t l y  a s s o c ia te d  w ith  

any p a r t i c u l a r  s u b je c t  m a tte r  a re a  (a lth o u g h  a m athem atics background 

m ight p o s s ib ly  be an a s s e t )  and th e r e fo r e  p r io r  knowledge shou ld  n o t 

be a  d e te rm in in g  f a c t o r .  S ince th e  programmed i n s t r u c t i o n a l  u n i t  was
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in tro d u c e d  to  th e  s tu d e n ts  a s  p a r t  of a re s e a rc h  s tu d y , and n o t as c la s s  

work f o r  which they  would be g rad ed , th e  m o tiv a t io n a l  l e v e l  of th e  s tu 

d e n ts  sh ou ld  have been r e l a t i v e ly  e q u a l,

P i l o t  t e s t

The programmed in s t r u c t io n a l  u n i t  on th e  c o n s tr u c tio n  o f odd magic 

sq u a re s  was p i l o t  t e s te d  w ith  two media c la s s e s  th e  se m es te r  p r io r  to  

th e  e x p e rim e n ta l s tu d y . The p rim ary  purpose o f t h i s  p i l o t  t e s t  was to  

v a l i d a te  th e  programmed u n i t  and o b ta in  r e l i a b i l i t y  d a ta .  I t  was a ls o  

d es ig n ed  to  y ie ld  in fo rm a tio n  about th e  appro x im ate  tim e needed to  com

p le t e  th e  program , i d e n t i f y  any problem s and o b ta in  d a ta  to  p e r f e c t  p ro 

gram p ro ce d u re s . The two c la s s e s  used to  p i l o t  t e s t  th e  programmed 

i n s t r u c t i o n a l  u n i t  were A ud io -V isual Media I  (n=13) and I n s t r u c t io n a l  

Development (n= 13). The p r e t e s t ,  programmed i n s t r u c t i o n  and p o s t t e s t  

w ere a l l  g iv en  d u rin g  one c la s s  p e r io d . The m a te r ia l  was p re se n te d  to  

th e  s tu d e n ts  a s  p a r t  o f a r e s e a rc h  p r o je c t  b e in g  conducted  by a d o c to r a l  

s tu d e n t .  A ttached  to  the  p o s t t e s t  was a  s h o r t  te n - i te m  q u e s tio n n a ir e  

which asked th e  s tu d e n ts  to  e v a lu a te  th e  programmed u n i t  th ey  had j u s t  

tak e n  and to  g iv e  any su g g e stio n s  they  m ight have which would improve 

th e  program .

The assum ption  o f a lm ost u n iv e r s a l  ig n o ran ce  o f the  r u le s  on how 

to  c o n s tru c t  an odd magic sq u a re  was s u b s ta n t ia te d  on th e  p r e t e s t .  Of 

th o se  s tu d e n ts  who d id  a tte m p t to  answer th e  p r e t e s t  i te m s , none were 

a b le  to  c o n s tr u c t  an odd magic sq u a re  o r  knew any o f th e  r u le s  un d er

ly in g  i t s  c o n s tru c tio n .  Time to  com plete th e  programmed i n s t r u c t io n  

v a r ie d  from  19 m inu tes to  one ho u r. The p o s tc o u rs e  achievem ent i n s t r u 

ment c o n s is te d  o f a  12 -item  c o n s tru c te d  resp o n se  o b je c t iv e  t e s t .  Two
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o f th e  t e s t  item s re q u ir e d  th e  e n t i r e  com pletion  o f a  f iv e - b y - f iv e  and 

sev en -b y -sev en  odd magic sq u a re  m a tr ix .  Each t e s t  item  was sco red  d i -  

chotom ously a s  e i t h e r  r i g h t  or wrong in c lu d in g  th e  two magic sq u are  

m a tr ic e s .  Two r e l i a b i l i t y  c o e f f ic i e n t s  were computed f o r  the  p o s t t e s t  

in s tru m e n t.  The K uder-R ichardson Formula 21 (G ronlund, 1971, p . 107) 

y ie ld e d  a  r e l i a b i l i t y  c o e f f ic i e n t  o f .7 4 , and th e  Spearman-Brcwn odd- 

even s p l i t  h a l f  r e l i a b i l i t y  (G ronlund, 1971, p . 106) was .9 1 .

A n a ly s is  o f  th e  comments made on th e  p o s t t e s t  c o n cern in g  th e  

i n s t r u c t i o n a l  program  in d ic a te d  a re a s  where ch an g es , c o r r e c t io n s ,  and 

r e v i s io n s  w ere needed in  b o th  th e  programmed in s t r u c t io n  and p o s t t e s t  

achievem ent in s tru m e n t.  Most o f  th e  changes made in  b o th  th e  programmed 

i n s t r u c t i o n  and p o s t t e s t  were e d i t o r i a l  in  n a tu r e .  Changes in  th e  p ro 

grammed i n s t r u c t i o n  c o n s is te d  of th e  fo llo w in g : (1 ) ad d in g  one fram e

and d ro p p in g  two o th e r s ;  (2) combining two fram es; and (3) chang ing  

w ording f o r  b e t t e r  c l a r i f i c a t i o n  and c o n s is te n c y . The p o s tc o u rs e  

achievem ent in s tru m e n t was only  s l i g h t l y  m odified  by d ro p p in g  one t e s t  

i te m , ad d in g  a n o th e r ,  and c la r i f y in g  one q u e s tio n .  The fo rm at of th e  

p r e t e s t  was a ls o  changed so t h a t  i t  more c lo s e ly  p a r a l le l e d  th e  p o s t 

t e s t  and th e r e fo r e  f a c i l i t a t e d  s tu d e n t  re sp o n se s  to  th e  q u e s t io n s .

V a l id i ty

Content and f a c e  v a l i d i t y  can be judged  by a s s e s s in g  w hether th e  

o b je c t iv e s  o u t lin e d  f o r  th e  programmed in s t r u c t i o n a l  u n i t  on th e  con

s t r u c t i o n  o f  odd magic sq u a re s  were r e f l e c t e d  in  the  p o s t t e s t  a c h ie v e 

ment in s tru m e n t.  The o b je c t iv e s  (Appendix G) l i s t e d  f o r  th e  programmed 

u n i t  c o n s is te d  o f one te rm in a l  o b je c t iv e ,  n in e  e n a b lin g  o b je c t iv e s ,  and
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s ix  e n try  l e v e l  s k i l l s .  The te rm in a l  o b je c t iv e  a s  w e ll  as th e  i n t e 

g ra te d  u se  o f th e  m a jo r ity  o f e n a b lin g  o b je c t iv e s  were a s se s se d  by item  

te n  on th e  p o s t t e s t  (Appendix F) which r e q u ir e d  th e  com plete c o n s tru c 

t io n  o f an odd m agic sq u a re . S p e c i f i c a l ly ,  t h i s  t e s t  item  re q u ire d  

d em o n stra ted  competency of th e  te rm in a l  o b je c t iv e  and in te g r a te d  u se  o f 

en a b lin g  o b je c t iv e s  one , f i v e ,  s i x ,  sev en , e ig h t ,  and n in e . The e n a b lin g  

o b je c t iv e s  one, two, t h r e e ,  f i v e ,  s i x ,  sev en , e ig h t ,  and n in e  were 

a s se s s e d  by t e s t  item s sev en , one, e ig h t ,  two, f i v e ,  f o u r ,  s i x ,  and th re e  

r e s p e c t iv e ly .  T est itm es e le v e n  and tw elve  were r o ta te d  odd magic sq u a re s  

and t e s t e d  w hether th e  s tu d e n t was a b le  to  u se  r u le  le a rn in g — a h ig h e r  

o rd e r  le a rn in g  s t r a te g y .

The Edwards P e rso n a l P re fe re n c e  S chedule

S tu d en t p e r s o n a l i ty  c h a r a c t e r i s t i c s  were m easured by th e  Edwards 

P e rso n a l  P re fe re n c e  S chedule (Edwards, 1953). T h is  in s tru m e n t was de

sig n ed  p r im a r i ly  f o r  re s e a rc h  and c o u n se lin g  p u rp o ses  to  p ro v id e  a 

m easure of th e  norm al (n o n p a th o lo g ic a l)  i n d iv i d u a l 's  p e r s o n a l i ty  c h a r

a c t e r i s t i c s .  The EPPS p ro v id e s  a  m easure of th e  fo llo w in g  15 p e rso n 

a l i t y  c h a r a c t e r i s t i c s :  (1) ach ievem ent; (2) d e fe re n c e ;  (3) o rd e r ;

(4) e x h ib i t io n ;  (5) autonomy; (6 ) a f f i l i a t i o n ;  (7) i n t r a c e p t io n ;  (8 ) su c -  

c o ra n c e ; (9) dom inance; (10) abasem ent; (11) n u r tu ra n c e ;  (12) change;

(13) endurance ; (14) h e te r o s e x u a l i ty ;  and (15) a g g re s s io n . In  a d d it io n  

to  th e s e  15 p e r s o n a l i ty  t r a i t s  th e  EPPS a ls o  p ro v id e s  a m easure of t e s t  

c o n s is te n c y .  T est c o n s is te n c y  i s  based on th e  com parison o f th e  number 

o f i d e n t i c a l  ch o ices  made betw een th e  same two s ta te m e n ts  re p e a te d  15 

t im e s. The EPPS c o n s is t s  o f  225 p a i r s  o f  s ta te m e n ts  r e l a t i n g  to  p e rso n 

a l i t y  t r a i t s .  The in d iv id u a l  i s  fo rc e d  to  choose betw een two s ta te m e n ts
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and mark th e  one which I s  more c h a r a c t e r i s t i c  of what he would l ik e  to  

do o r  how he f e e l s .  I f  n e i t h e r  o f th e  s ta te m e n ts  i s  a c c u ra te ,  he i s  

fo rc e d  to  choose th e  one s ta te m e n t t h a t  he f e e l s  i s  th e  l e a s t  in a c c u r a te .

The Edwards P e rso n a l  P re fe re n c e  S chedule was chosen f o r  t h i s  r e 

se a rc h  s tu d y  f o r  th e  fo llo w in g  r e a s o n s :  ( 1 ) i t  was p r im a ri ly  d esigned

f o r  re s e a rc h  p u rp o se s ; (2 ) i t  was a  m easure o f  d iv e r s e  p e r s o n a l i ty  c h a r

a c t e r i s t i c s  which was im p o rta n t in  a tte m p tin g  to  id e n t i f y  c h a r a c te r i s 

t i c s  th a t  m ight be r e l a te d  to  perform ance on programmed i n s t r u c t io n ;  and 

(3 ) i t  co n ta in e d  m easures o f p e r s o n a l i ty  c h a r a c t e r i s t i c s  found to  be 

r e l a te d  to  perform ance in  th e  r e s e a rc h  s tu d ie s  rev iew ed on programmed 

i n s t r u c t i o n .  R e l i a b i l i t y  c o e f f ic i e n ts  fo r  th e  EPPS range  from .55 to  

.87 w ith  a  median o f .7 3 . Use o f th e  EPPS i s  w idespread  in  r e s e a rc h  

and i t  h as  been used in  s im i la r  s tu d ie s  ( B l i t z  & Tim othy, 1973; Doty & 

Doty, 1964). A p p ro p r ia ten e ss  and v a l i d i t y  o f t h i s  in s tru m e n t in  mea

s u r in g  p e r s o n a l i ty  c h a r a c t e r i s t i c s  have been su p p o rted  by s e v e ra l  so u rc e s  

(B arron , 1959; L u b lin , 1965; R a d c l i f f e ,  1965).

P ro ced u res

F i r s t ,  a l e t t e r  (Appendix H) was s e n t  to  each of th e  i n s t r u c t o r s  

te a c h in g  an in tro d u c to ry  A u d io -V isu a l Media I  c la s s  a sk in g  f o r  perm is

s io n  to  u t i l i z e  t h e i r  c la s s e s  in  th e  r e s e a rc h  s tu d y . A pproxim ately 

one week l a t e r  a  p e rs o n a l  v i s i t  was made to  each  I n s t r u c to r .  At t h i s  

tim e th e  p urpose  o f  th e  s tu d y  was ex p la in e d  in  g r e a te r  d e t a i l ,  c l a s s 

room p ro ced u res  to  be used  were d is c u s s e d ,  and d a te s  and tim es to  ad

m in is te r  th e  Edwards P e rso n a l  P re fe re n c e  Schedule and th e  programmed 

in s t r u c t io n  were s e t .  The in s t r u c t o r s  from  a l l  f iv e  s e c t io n s  ag reed  

to  l e t  t h e i r  c la s s e s  p a r t i c i p a t e  in  th e  re s e a rc h  s tu d y .
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A fte r  o b ta in in g  th e  i n s t r u c t o r s 1 p e rm iss io n  to  use  t h e i r  c la s s e s ,  

th e  EPPS was a d m in is te re d  to  a l l  th e  s tu d e n ts  d u rin g  a r e g u la r  c la s s  

p e r io d . The in v e n to ry  was a d m in is te re d  to  a l l  th e  c la s s e s  w ith in  a n in e  

day p e r io d . The i n s t r u c t o r  o f each c la s s  to ld  th e  s tu d e n ts  t h a t  p a r t i 

c ip a t io n  was on a v o lu n ta ry  b a s is — a l l  s tu d e n ts  v o lu n te e re d  to  p a r t i 

c ip a te .  The s tu d e n ts  w ere to ld  th a t  th ey  would be ta k in g  a p e rs o n a l i ty  

in v en to ry  and a t  a l a t e r  d a te  a programmed in s t r u c t i o n a l  u n i t  on th e  

c o n s tru c tio n  o f odd m agic sq u a re s . The only  o th e r  in fo rm a tio n  prov ided  

th e  s tu d e n ts  a t  t h i s  tim e was th a t  th e  in fo rm a tio n  was be ing  c o lle c te d  

f o r  a  r e s e a rc h  s tu d y  and th e  f u l l  d e t a i l s  o f th e  s tu d y  could n o t be ex

p la in e d  to  them u n t i l  a f t e r  a l l  th e  d a ta  had been c o l l e c te d .

P r io r  to  a d m in is te r in g  th e  in v e n to ry , th e  g e n e ra l  d i r e c t i o n s  fo r  

com pleting  th e  Edwards w ere d isc u sse d  w ith  th e  s tu d e n ts  (Edwards, 1953). 

Responses were rec o rd e d  on mark sen se  s h e e ts  desig n ed  and a u th o r ize d  

to  be used w ith  th e  EPPS and p u b lish e d  by th e  O p tic a l  Scanning C orpora

t io n  (Appendix I ) .  The answ er s h e e ts  were th en  m achine sco red  u s in g  

th e  p ro ced u res  o u t l in e d  in  th e  EPPS m anual (Edwards, 1959, p . 7 ) .  P e r

c e n t i l e  s c o re s  f o r  each  s tu d e n t  were th en  reco rd ed  fo r  th e  15 perso n 

a l i t y  c h a r a c t e r i s t i c s  m easured by th e  Edwards P e rso n a l  P re fe re n ce  Sched

u le .

At a l a t e r  d a te  i n  th e  sem es te r  th e  s tu d e n ts  were g iv en  th e  p ro 

grammed i n s t r u c t i o n a l  u n i t  on th e  c o n s tru c tio n  of odd magic sq u a res  

(Appendix C ). F i r s t ,  a  p r e t e s t  (Appendix E) was g iv en  to  a l l  th e  s tu 

d e n ts  b e fo re  handing  o u t th e  programmed i n s t r u c t io n  to  a s s e s s  whether 

any o f th e  s tu d e n ts  a lr e a d y  knew how to  c o n s tru c t  an odd magic sq u a re . 

A fte r  everyone had com pleted  th e  p r e t e s t ,  th e  programmed i n s t r u c t io n ,
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a lo n g  w ith  th e  c o n firm a tio n  b o o k le t (Appendix D ), were g iv en  to  th e  

s tu d e n ts .  A coyer sh e e t  (Appendix A) and s tu d e n t  in fo rm a tio n  s h e e t  

(Appendix B) were a tta c h e d  to  th e  programmed i n s t r u c t io n .  The s tu d e n ts  

w ere in s t r u c te d  to  work th ro u g h  th e  programmed in s t r u c t io n  a t  t h e i r  own 

p ace . As th e  s tu d e n ts  f in i s h e d ,  th ey  were to  tu rn  in  t h e i r  programmed 

b o o k le t ,  p ic k  up a p o s t t e s t ,  com plete  th e  p o s t t e s t ,  and tu rn  i t  i n .  As 

each s tu d e n t  handed in  h i s  programmed in s t r u c t i o n a l  t e x t  th e  tim e was 

reco rd ed  on th e  t e x t .  The same p ro ced u re  was fo llo w ed  f o r  the  p o s t t e s t .  

Time to  com plete th e  programmed i n s t r u c t i o n  was computed by s u b tr a c t in g  

th e  tim e th e  s tu d e n ts  s ta r te d  th e  program  from th e  tim e they  f in i s h e d .

As in d ic a te d  above, th e  s t a r t i n g  tim e was th e  same fo r  a l l  s tu d e n ts .

Time to  com plete th e  p o s t t e s t  was computed by s u b tr a c t in g  th e  tim e marked

on th e  programmed in s t r u c t i o n  from th a t  on th e  p o s t t e s t .

S co rin g

Each o f th e  t e s t  item s on th e  p r e t e s t  (Appendix E) and p o s t t e s t  

(Appendix F) was sco red  d icho tom ously  as  e i t h e r  r i g h t  o r wrong ex cep t 

f o r  th e  item s th a t  r e q u ir e d  th e  co m p le tio n  o f an odd magic square  (ques

t io n  e ig h t  on th e  p r e t e s t  and q u e s tio n s  te n  and e le v e n  on th e  p o s t t e s t ) .  

T es t item  number one on th e  p o s t t e s t  can be used  to  i l l u s t r a t e  th e  d i -  

chotomous sc o rin g  te c h n iq u e  u se d . The c o r r e c t  re sp o n se s  fo r  item  one 

were i l l u s t r a t i o n s  A and B and b o th  o f th e s e  re sp o n se s  had to  be checked 

b e fo re  th e  item  was counted  c o r r e c t .  I f  on ly  A o r  on ly  B was checked ,

o r i f  th e  s tu d e n t  checked a n o th e r  resp o n se  in  a d d it io n  to  A and B, the

item  was sco red  a s  in c o r r e c t .  The same p ro ced u re  was fo llow ed  f o r  th e  

r e s t  o f th e  item s ex cep t f o r  th e  th re e  no ted  above.
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The two t e s t  item s on th e  com ple tion  o f  an empty odd m agic sq u a re  

(item  number e ig h t  on th e  p r e t e s t  and number te n  on th e  p o s t t e s t )  were 

w orth  f iv e  p o in ts  each . One p o in t  was g iv en  f o r  th e  c o r r e c t  a p p lic a t io n  

o f each  o f th e  f iv e  r u le s  needed to  c o n s tr u c t  an  odd m agic sq u a re . The 

f iv e  r u le s  used were th o se  p re s e n te d  in  th e  programmed in s t r u c t io n  and 

a r e  a s  fo llo w s ;

1. Where you p la c e  th e  f i r s t  number.

2 . What happens when a  number f a l l s  in  th e  top  row.

3 . What happens when a number f a l l s  in  th e  to p  r i g h t  c e l l .

4 . What happens when a  number f a l l s  in  th e  ex trem e r i g h t  column.

5 . What happens when a number f a l l s  somewhere o th e r  th an  in  th e
to p  row o r extrem e r ig h t  column.

R u les  one and fo u r  re q u ire d  on ly  one c o r r e c t  a p p l ic a t io n  in  th e  con

s t r u c t i o n  o f a  c o r r e c t  odd m agic sq u a re . R u les two and th re e  re q u ire d  

fo u r  c o r r e c t  a p p lic a t io n s  b e fo re  a  p o in t  was g iv en  fo r  each r u l e .  Rule 

f iv e  had to  be c o r r e c t ly  a p p lie d  in  each  o f th e  rem ain ing  c e l l s .  For 

p o s t t e s t  item  number tw elve  (a r o ta te d  odd magic s q u a re ) ,  o n ly  fo u r  

p o in ts  were g iven  because  r u le  one had a lre a d y  been  used in  su p p ly in g  

th e  s tu d e n t  w ith  th e  c o r r e c t  s t a r t i n g  c e l l  and number. This sc o rin g  

tech n iq u e  r e s u l te d  in  a t o t a l  o f 1 2  p o s s ib le  p o in ts  on th e  p r e t e s t  (one 

p o in t  f o r  item s one th rough  sev en , and f iv e  p o in ts  f o r  item  e ig h t )  and 

19 p o s s ib le  p o in ts  on th e  p o s t t e s t  (one p o in t  f o r  item s one th rough n in e  

and e le v e n , f iv e  p o in ts  fo r  item  t e n ,  and fo u r  p o in ts  fo r  item  tw e lv e ) .

R e l i a b i l i t y

The r e l i a b i l i t y  o f th e  p o s t t e s t  in s tru m e n t was m easured by means 

o f  th e  K uder-R ichardson Formula 21 (G ronlund, 1971, p . 107), The f o l 
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low ing form ula g iven  In  Gronlund was used  to  compute th e  r e l i a b i l i t y  

o f  th e  t e s t :

T h is  fo rm ula  can be a p p ro p r ia te ly  a p p lie d  to  t e s t  r e s u l t s  any tim e the  

in s tru m e n t wais sco red  on th e  number o f re sp o n se s  c o r r e c t .  Use of t h i s  

form ula  w i l l  y ie ld  ap p ro x im ate ly  th e  same v a lu e  a s  th e  K uder-R ichardson 

Formula 20, a lth o u g h  in  m ost c a se s  th e  r e l i a b i l i t y  c o e f f ic i e n t  w i l l  be 

sm a lle r  (G ronlund, 1971). A lso , s in c e  th e  p rim ary  purpose  of th e  p o s t 

t e s t  in s tru m e n t was to  m easure a  s in g le  c o n c e p t,  t h a t  i s ,  w hether th e  

s tu d e n t  could c o n s tru c t  an odd magic s q u a re , th e  K uder-R ichardson f o r 

mula was h ig h ly  a p p ro p r ia te  becau se  i t  s t r e s s e s  th e  e q u iv a le n ce  of a l l  

t e s t  item s and , a s  s ta te d  by Ary (1 9 7 2 ), i s  " e s p e c ia l ly  a p p ro p r ia te  

when th e  in te n t io n  o f th e  t e s t  i s  to  m easure  a s in g le  t r a i t "  (p . 208). 

C onsequently  th e  above fo rm ula was u t i l i z e d  and a  r e l i a b i l i t y  c o e f f i 

c ie n t  o f  . 8 8  was o b ta in e d .

The d a ta  were p r im a ri ly  an a ly zed  by means o f a  s te p w ise  m u lt ip le  

r e g r e s s io n  a n a ly s is  (Houchard, 1974). S tepw ise  m u lt ip le  r e g re s s io n  

a n a ly se s  were perform ed to  a s s e s s  th e  e f f e c t iv e n e s s  of each  independen t 

v a r i a b le  and d i f f e r e n t  com bina tions  o f  v a r i a b le s  in  th e  p r e d ic t io n  of 

perform ance u s in g  a l in e a r - ty p e  programmed in s t r u c t i o n a l  t e x t .  Three 

s e p a ra te  s te p w ise  m u lt ip le  r e g r e s s io n  a n a ly s e s  were perform ed. The 

f i r s t  a n a ly s i s  re g re s se d  th e  dependen t v a r i a b le  perform ance—a s  m easured

R e l ia b i l i ty  C o e f f ic ie n t  (KR21)

where K = th e  number of i tem s  in  th e  t e s t
M = th e  mean ( a r i th m e tic  av e ra g e ) of th e  t e s t  s c o re s  
s  = th e  s ta n d a rd  d e v ia t io n  of th e  t e s t  sc o re s

Data A n a ly s is
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by th e  p o s t t e s t  s c o re s —on th e  p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f th e  Ed

wards P e rso n a l P re fe re n ce  S chedu le; th e  second a n a ly s i s  re g re s s e d  th e  

dependent v a r ia b le  perform ance— as m easured by th e  number of item s c o r 

r e c t  on ‘th e  p o s t t e s t  p e r  u n i t  o f  tim e in  m in u tes  to  com plete  th e  p o s t 

t e s t — on th e  p e rs o n a l i ty  c h a r a c t e r i s t i c s .  A lthough th e r e  were no r e 

s t r a i n t s  on th e  amount o f  tim e  tak en  to  com plete  th e  programmed i n s t r u c 

t io n ,  tim e  may w e ll be an im p o rtan t c o n s id e ra t io n  when p r e s c r ib in g  an 

i n s t r u c t i o n a l  approach . C o n seq u en tly , th e  t h i r d  a n a ly s i s  re g re s s e d  th e  

v a r ia b le  perform ance—'as measured by tim e to  com plete  th e  programmed 

i n s t r u c t i o n a l  t e x t  on th e  c o n s tru c tio n  o f odd magic sq u a re s— on th e  

p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f  th e  EPPS.

The r e g re s s io n  a n a ly s i s  in d ic a te d  th e  p r e d i c t i v e  s tr e n g th  of th e  

i d e n t i f i e d  p e rs o n a l i ty  c h a r a c t e r i s t i c s  o f th e  Edwards P e rso n a l P re 

f e re n c e  Schedule in  e s t im a tin g  perform ance on th e  l in e a r - ty p e  programmed 

i n s t r u c t i o n a l  t e x t  on odd magic sq u a re s . The s te p w ise  m u lt ip le  r e g r e s 

s io n  a n a ly s i s  p rov ided  th e  in c re a s e  in  th e  c o e f f ic i e n t  o f d e te rm in a tio n  

c o n tr ib u te d  by each in dependen t v a r i a b le  as  i t  was added to  th e  r e g r e s 

s io n  e q u a tio n  and th e  r e g re s s io n  c o e f f ic i e n t s  o f th e  independen t 

v a r ia b le s .  The c o r r e la t io n  c o e f f ic i e n t s  betw een th e  p e r s o n a l i ty  c h a r

a c t e r i s t i c s  on th e  Edwards P e rso n a l  P re fe re n c e  Schedule and perform ance 

on th e  programmed in s t r u c t i o n a l  u n i t  on odd m agic sq u a re s  were a ls o  

checked f o r  s t a t i s t i c a l  s ig n i f ic a n c e .  In  a d d i t i o n ,  each of th e  in d e 

pendent v a r ia b le s  was p lo t te d  a g a in s t  th e  dependent v a r ia b le  to  d e te r 

mine i f  any c u rv i l in e a r  r e l a t i o n s h ip s  e x is te d .  A lthough n o t o r ig in a l ly  

s ta te d  a s  a r e s e a rc h  h y p o th e s is ,  a  m u lt ip le  r e g r e s s io n  a n a ly s i s  was 

a ls o  perform ed r e g re s s in g  th e  s tu d e n t s ' p o s t t e s t  s c o re s  fo r  t e s t  item s
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te n  and tw elv e  which r e q u ir e d  r u le  le a rn in g -~ a  h ig h e r  o rd e r  l e a r n in g  

s t r a te g y —on th e  p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f th e  EPPS. The approp

r ia t e n e s s  o f th e  s t a t i s t i c a l  tech n iq u e  o f r e g re s s io n  a n a ly s i s  h as  been 

p re v io u s ly  d isc u sse d  and w id e ly  used  th roughou t p e r s o n a l i t y  r e s e a rc h  

(B arto n , Dielman & C a t t e l l ,  1972; M ajer, 1970; T ob ias & Abramson, 1971). 

A d d it io n a l  a n a ly se s  w ere perform ed to  t e s t  i f  d i f f e r e n c e s  e x is te d  fo r  

subgroups w i th in  th e  sam ple p o p u la tio n  a s  d e fin e d  by s e x , c la s s  s ta n d in g , 

g rad e  p o in t  a v e ra g e , o r  sem este r  hours o f c o lle g e  m ath em atics .
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CHAPTER XIX

RESULTS AND DISCUSSION

S cores on th e  p r e t e s t  in s tru m e n t s u b s ta n t ia te d  th e  a ssum ption  (as  

d id  th e  p i l o t  t e s t )  t h a t  th e  s tu d e n ts  d id  n o t know how to  c o n s tr u c t  an 

odd magic sq u a re  and were u n fa m ilia r  w ith  th e  r u le s  u n d e r ly in g  i t s  con

s t r u c t i o n .  Table 2 summ arizes th e  r e s u l t s  from th e  p r e t e s t .  As i n d i 

c a te d  in  Table  2 th e  m a jo r ity  o f s tu d e n ts  (83%) were t o t a l l y  u n fa m ilia r  

w ith  th e  r u le s  on c o n s tru c tin g  odd magic sq u a re s .  The h ig h e s t  s c o re  

ach iev ed  by any s tu d e n t  was fo u r  item s o u t o f a  p o s s ib le  1 2  o r  33%.

TABLE 2 

P r e te s t  S cores f o r  S u b je c ts

Score Frequency
%

of S tu d e n ts

0 (0 %) 52 83

1 (8 %) 7 1 1

2 (17%) 3 5

4 (33%) 1 1

R e s u lts  from th e  p o s t t e s t (T able 3 , p . 35) tended  to  su p p o rt th e

assu m p tio n  th a t  th e  ta s k  was d i f f i c u l t  enough so t h a t  th e  c o n te n t  could  

n o t be m astered  th rough  a  c u rso ry  rea d in g  o f th e  programmed m a te r i a l .  

The mean s c o re  on th e  p o s t t e s t  in s tru m e n t was 14 ,22  o r  75%. W hile 

t h i s  mean appeared  somewhat low fo r  programmed i n s t r u c t i o n ,  i t  was
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com parable  to  what had been re p o r te d  in  s im i la r  s tu d ie s  ( B l i t z  & Tim othy, 

1973) and th e  median was a t  th e  84% l e v e l  o f su c ce ss  which was co n s id 

e ra b ly  above th e  mean.

TABLE 3

P o s t te s t  S cores fo r  S u b je c ts

Score Frequency
%

o f S tu d e n ts

2 ( 1 0 %) 1 2
3 (16%) 1 2
5 (26%) 2 3
8 (42%) 2 3
9 (47%) 8 12

1 0 (53%) 3 5
1 1 (58%) 2 3
12 (63%) 2 3
13 ( 6 8 %) 3 5
14 (74%) 2 3
15 (79%) 5 8
16 (84%) 4 6
17 (89%) 4 6
18 (95%) 13 22
19 ( 1 0 0 %) 11 17

Mean = 14.22 
SD = 4 .60  
N = 63

To t e s t  th e  main re s e a rc h  h y p o th e s is — th e r e  i s  a  r e l a t i o n s h ip  be

tween c e r t a in  p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f s tu d e n ts  a s  m easured by 

th e  Edwards P e rso n a l  P re fe re n c e  Schedule and t h e i r  p erfo rm ance on th e  

programmed in s t r u c t i o n a l  t e x t  on th e  c o n s tru c tio n  o f odd m agic sq u a re s— 

a s te p w ise  m u lt ip le  r e g re s s io n  a n a ly s i s  was used  (H ouchard, 1974). The 

model fo r  th e  com puter program on th e  s te p w ise  r e g r e s s io n  a n a ly s i s  used  

was a d ap ted  from  R a ls to n  and W ilf (1960, p . 1 91-203). This program
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u se s  a  s te p  up o r  fo rw a rd - s e le c t io n  p ro ce d u re . The com puter f i r s t  s e 

l e c t s  th e  independen t v a r i a b le ,  Xa , c o n tr ib u tin g  th e  g r e a t e s t  r e d u c tio n  

in  sum o f sq u a re s  o f  th e  dependent v a r i a b le ,  Y, and c a lc u l a t e s  r e g r e s 

s io n  s t a t i s t i c s .  A fte r  f i t t i n g  Xa in  th e  r e g r e s s io n ,  i t  th en  s e l e c t s  

th e  in d ep en d en t v a r i a b le ,  Xb , which c o n tr ib u te s  th e  g r e a t e s t  a d d i t i o n a l  

r e d u c t io n  in  sum of sq u a re s , and c a lc u l a t e s  r e g re s s io n  s t a t i s t i c s .  This 

p ro c e s s  c o n tin u e s  u n t i l  th e  a d d i t io n a l  c o n tr ib u tio n  to  th e  re d u c t io n  

in  sum o f sq u a re s  i s  too  sm a ll to  s a t i s f y  a  s p e c i f ie d  F v a lu e .

However, b e fo re  a n a ly z in g  th e  d a ta  u s in g  t h i s  m u lt ip le  r e g re s s io n  

te c h n iq u e , s c a t t e r  p lo t s  were produced (Houchard, 1974) to  d e te rm in e  i f  

any c u r v i l in e a r  r e l a t i o n s h ip s  e x is te d  betw een th e  indep en d en t v a r i a b le s — 

p e r s o n a l i ty  c h a r a c t e r i s t i c s — and th e  dependent v a r i a b le —p erfo rm ance on 

th e  programmed in s t r u c t io n .  E xam ination o f s c a t t e r  p lo t s  f a i l e d  to  in 

d i c a t e  any c u rv i l in e a r  r e l a t i o n s h ip s  e x is t in g  betw een th e  dependen t and 

indep en d en t v a r ia b le s  and , c o n seq u e n tly , s te p w ise  m u lt ip le  r e g re s s io n  

a n a ly s e s  were p erfo rm ed . Three s e p a ra te  s te p w ise  m u lt ip le  r e g re s s io n  

a n a ly s e s  were perform ed r e g r e s s in g  th e  dependent v a r ia b le  "perfo rm ance" 

on th e  p e r s o n a l i ty  m easures o b ta in e d  from th e  Edwards P e rso n a l  P r e fe r 

ence S chedu le . A s e p a ra te  r e g r e s s io n  a n a ly s i s  was perform ed fo r  each 

m easure o f  perfo rm ance: (1 ) p o s t t e s t  s c o re s  on th e  programmed i n s t r u c 

t io n a l  t e x t  on odd magic sq u a re s ;  ( 2 ) number of item s c o r r e c t  on th e  

p o s t t e s t  p e r  u n i t  o f  tim e in  m in u tes  to  com plete th e  p o s t t e s t ;  and 

(3) tim e  to  com plete th e  programmed in s t r u c t i o n a l  t e x t  on odd magic 

sq u a re s .

The r e s u l t s  from  th e  f i r s t  r e g re s s io n  a n a ly s i s  a re  summarized in  

T ab le  4 (p . 3 7 ).
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TABLE 4

S tepw ise R eg ress io n  f o r  P o s t te s t  S co res

S tep  1 
I n t

S tep  2 
Chg

S tep  15 
A ll

F v a l u e  , . . 3 .45  2 .52  0 .2 2
P r o b a b i l i t y ................................................07 .12 .73
S tan d ard  e r r o r  o f

e s t i m a t e ................................  4 .51  4 .4 6  4 .69
M u lt ip le  c o r r e la t io n

c o e f f i c i e n t ............................ .23 .30 .45
C o n stan t   12.21 14 .24  17 .39

The F t e s t  was used to  d e te rm in e  i f  an independen t v a r i a b le ,  Xa> o f fe r e d  

a  s t a t i s t i c a l l y  s ig n i f ic a n t  c o n tr ib u tio n  in  a c co u n tin g  f o r  th e  v a r ia n c e  

i n  th e  d ependen t v a r i a b le ,  Y. When each independen t v a r i a b le  was added, 

th e  in c r e a s e  in  th e  was c a lc u la te d  and te s te d  fo r  s t a t i s t i c a l  s ig 

n i f ic a n c e  u s in g  an F t e s t .  The p r o b a b i l i t i e s  l i s t e d  in  T ab le  4 r e f e r  

to  t h i s  F t e s t .  A fo rm ula  fo r  t h i s  F t e s t  i s  o u t lin e d  in  K e r lin g e r  

(1973, p . 625) a s  fo llo w s :

f -  ( Ry . i 2 . . . k 1 -  i y . i 2 . . . k 1 ) / ( l , - K > )

C1  -  Ry . l 2 . . . k 1) / ( ”

w here |^ | = number o f  independent v a r ia b le s  o f  th e  l a r g e r  R^ 
number o f independen t v a r ia b le s  of th e  s m a lle r  R^

N = number o f o b se rv a tio n s  o r  ca se s

Only th e  f i r s t  two s te p s  o f th e  s tep w ise  m u lt ip le  r e g r e s s io n  a n a ly s i s

w ere p ro v id e d  in  T able 4 (because o f th e  la c k  o f  s t a t i s t i c a l  s i g n i f i 

cance a s s o c ia te d  w ith  th e se  v a r ia b le s  in  in c re a s in g  R2) and th e  f i n a l

s te p  which in c lu d ed  th e  m u lt ip le  c o r r e la t io n  c o e f f ic i e n t  f o r  a l l  15 

p e r s o n a l i ty  c h a r a c t e r i s t i c s .  A fte r  a l l  15 p e r s o n a l i ty  c h a r a c t e r i s t i c s
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had b een  e n te r e d ,  th e  optimum re g re s s io n  fu n c tio n  y ie ld e d  a  m u lt ip le  

c o r r e la t io n  c o e f f ic i e n t  of .45 which was n o t s t a t i s t i c a l l y  s ig n i f i c a n t  

a t  th e  .05 l e v e l ,  F (15 , 47) = .7 8 , p = .6 9 .

F u r th e r  a n a ly se s  a r e  p rov ided  in  T able  5 which i n d ic a te s  th e  r e g r e s 

s io n  c o e f f i c i e n t ,  s ta n d a rd  e r r o r  o f th e  r e g re s s io n  c o e f f i c i e n t ,  b e ta  

w e ig h t,  _t r a t i o ,  and p r o b a b i l i ty  a s s o c ia te d  w ith  th e  r e g r e s s io n  c o e f

f i c i e n t  f o r  each  p e r s o n a l i ty  c h a r a c t e r i s t i c .

TABLE 5

_t t e s t s  of R eg ress io n  C o e f f ic ie n ts  
f o r  P o s t te s t  S cores

P e r s o n a l i ty
C h a r a c t e r i s t i c

R egr. 
C o e ff .

S td . E rro r  
o f C o eff.

Beta
W eight t P

Achievem ent . 0 2 .03 . 1 1 0 .51 .61
D eferen ce - .0 3 .03 - . 2 0 - 1 . 0 0 .32
O rder . 0 2 .04 . 1 1 0.47 .64
E x h ib it io n - . 0 1 .04 - .0 4 -0 .1 9 .85
Autonomy - .0 4 .04 - .2 5 - 1 . 2 1 .23
A f f i l i a t i o n . 0 0 .03 . 0 1 0.05 .93
I n tr a c e p t io n .04 .03 .23 1.07 .29
Succorance - . 0 2 .04 - .1 4 - 0 .6 0 .55
Dominance - . 0 2 .04 - .1 5 -0 .6 3 .53
Abasement - . 0 0 .04 - . 0 0 - 0 . 0 0 .99
N u rtu ran ce . 0 2 .03 .14 0.57 .57
Change - .0 3 .04 - .1 6 -0 .6 7 .50
E ndurance - . 0 2 .04 - .1 3 -0 .5 2 .60
H e te ro s e x u a li ty . 0 1 .05 .07 0.24 .81
A g g ression . 0 2 .03 .09 0.49 .62

The b e ta  w e ig h ts  a re  s ta n d a rd  p a r t i a l  r e g re s s io n  c o e f f i c i e n t s .  These 

would be used  i f  th e  sc o re s  on th e  independen t v a r i a b le s  were e x p ressed  

a s  s ta n d a rd  sc o re s  w ith  a mean o f z e ro  and a s ta n d a rd  d e v ia t io n  of one. 

P a r t i a l  means t h a t  th e  e f f e c t s  o f th e  independen t v a r i a b le s ,  o th e r  th an  

th e  one to  which th e  w eig h t a p p l ie s ,  a re  h e ld  c o n s ta n t .  These b e ta
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w e ig h ts  can  be o b ta in e d  w ith  th e  fo llo w in g  fo rm u la  ( c f .  K e r l in g e r ,  1973, 

p . 625):

sy

where b j = r e g r e s s io n  w eigh t
Sj = s ta n d a rd  d e v ia t io n  o f v a r ia b le  j
Sy = s ta n d a rd  d e v ia t io n  o f  Y

A t̂  t e s t  of a r e g re s s io n  c o e f f ic i e n t  i n d ic a te s  w hether or n o t a  r e g r e s 

s io n  w eight d i f f e r s  s ig n i f ic a n t l y  from z e ro ; i f  i t  d o e s , th e  v a r ia b le  

a s s o c ia te d  w ith  t h a t  r e g re s s io n  c o e f f ic i e n t  c o n tr ib u te s  s ig n i f i c a n t l y  

to  th e  r e g r e s s io n — th e  o th e r  v a r ia b le s  b e in g  tak en  in to  acco u n t (K er- 

l in g e r ,  1973, p . 619). As in d ic a te d  in  T ab le  5 , th e  r e g r e s s io n  c o e f 

f i c i e n t s  a s s o c ia te d  w ith  each  o f  th e  p e r s o n a l i ty  c h a r a c t e r i s t i c s  a ls o

f a i l e d  to  re a c h  a s t a t i s t i c a l l y  s ig n i f ic a n t  l e v e l .

A m u lt ip le  r e g r e s s io n  a n a ly s i s  (Houchard, 1974) was used to  sep 

a r a t e ly  an a ly z e  th e  p o s t t e s t  s c o re s  on t e s t  item s te n  and tw elve which 

re q u ir e d  r u le  le a r n in g —a h ig h e r  o rd e r  le a rn in g  s t r a te g y .  The r e s u l t s  

o f  t h i s  a n a ly s i s  y ie ld e d  a m u lt ip le  c o r r e la t io n  c o e f f ic i e n t  o f .51  which 

was n o t  s t a t i s t i c a l l y  s ig n i f i c a n t ,  .F (15 , 47) = 1 .1 5 , p = .3 4 . The r e 

g re s s io n  c o e f f ic i e n t s  a ls o  were n o t s ig n i f ic a n t  a t  th e  .05 l e v e l .

The second s te p w ise  r e g r e s s io n  a n a ly s i s  re g re s s e d  th e  dependent 

v a r i a b le  perfo rm ance , a s  m easured by th e  number of item s c o r r e c t  on th e  

p o s t t e s t  p e r  u n i t  o f tim e (m easured in  m in u tes)  to  com plete th e  p o s t

t e s t ,  on th e  15 p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f th e  EPFS. The r e s u l t s  

from  t h i s  d a ta  a n a ly s is  a re  summarized in  T ab le  6  (p . 4 0 ),
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TABLE 6

S tepw ise  R eg ress io n  f o r  P o s t te s t  S cores Over Time

40

Step  1 
Dorn

Step 2 
Het

S tep  15 
A ll

F v a l u e   3 .6 0  2 .16  0 .3 2
P r o b a b i l i t y .................................................06 .15 .96
S tan d ard  e r r o r  o f

e s t i m a t e   1 . 2 1  1 . 2 0  1 .28
M u lt ip le  c o r r e la t io n

c o e f f i c i e n t   .24 .30 .44
C o n s t a n t   2 .53  1 .85  2 .91

TABLE 7

t e s t s  of R eg ress io n  C o e f f ic ie n ts  
f o r  P o s t te s t  Scores Over Time

P e r s o n a l i ty Regr. S td . E rro r Beta
C h a r a c t e r i s t i c C oeff. o f C oeff. Weight t P

Achievement . 0 1 .0 1 .16 0 .7 3 .47
D eference - . 0 1 . 0 1 - .1 8 -0 .9 0 .37
Order - . 0 0 .0 1 - .1 3 -0 .5 6 .58
E x h ib it io n - . 0 0 .0 1 - . 0 1 -0 .0 6 .96
Autonomy - . 0 0 .0 1 - .0 7 -0 .3 2 .75
A f f i l i a t i o n - . 0 1 . 0 1 - .1 7 -0 .7 1 .48
I n tr a c e p t io n - . 0 0 . 0 1 - .0 7 - 0 .3 4 .74
Succorance - . 0 0 . 0 1 - . 1 1 -0 .4 9 .63
Dominance - . 0 1 . 0 1 - .2 5 -1 .0 3 .31
Abasement . 0 0 . 0 1 .0 1 0 .04 .96
N u rtu ran ce . 0 0 . 0 1 .16 0 .64 .52
Change . 0 0 , 0 1 .06 0 .23 .82
Endurance . 0 0 .0 1 . 1 0 0.39 .70
H e te ro s e x u a li ty . 0 1 .0 1 .17 0 .61 .54
A g g ression - . 0 1 . 0 1 - .1 9 - 1 . 0 0 .32
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As in  th e  fo rm er s te p w ise  r e g r e s s io n  a n a ly s i s  th e  b e s t  s in g le  p r e d i c to r ,  

dom inance, f a i l e d  to  rea c h  a  s t a t i s t i c a l l y  s ig n i f ic a n t  l e v e l .  The f i n a l  

m u lt ip le  c o r r e la t io n  c o e f f ic i e n t  ( .4 4 )  a ls o  was n o t s t a t i s t i c a l l y  s ig 

n i f i c a n t  a t  th e  .05 le v e l  I? 0 .5 , 47) = .7 4 , p = ,7 3 . F u r th e r  a n a ly s e s

p ro v id ed  in  T ab le  7 (p . 40) show th e  la c k  o f r e la t io n s h ip  betw een th e

p r e d ic to r  v a r i a b le s  and th e  dependent v a r i a b le .  The h ig h  p r o b a b i l i t i e s  

a s s o c ia te d  w ith  th e  r e g r e s s io n  c o e f f ic i e n t s  in  t h i s  a n a ly s i s  and th e  

fo rm er i n d ic a te  t h a t  th e s e  v a r i a b le s  c o n tr ib u te  l i t t l e  to  th e  r e g r e s 

s io n  when a l l  o th e r  p e r s o n a l i ty  c h a r a c t e r i s t i c s  a re  tak en  in to  a c c o u n t.

The t h i r d  and f i n a l  s te p w ise  r e g r e s s io n  a n a ly s is  re g re s s e d  th e  d e 

penden t v a r i a b le  p erfo rm ance— as m easured by tim e to  com plete th e  p ro 

grammed i n s t r u c t i o n a l  t e x t  on odd magic sq u a re s—on th e  p e r s o n a l i ty  

c h a r a c t e r i s t i c s  o f  th e  s tu d e n ts  m easured by th e  Edwards P e rso n a l P re 

fe re n c e  S ch ed u le . R e s u lts  o f  t h i s  a n a ly s i s  a re  summarized in  T ab le  8  

(p . 4 2 ) .  In  th e  f i r s t  s te p  th e  p e r s o n a l i ty  c h a r a c t e r i s t i c  o f d e fe re n c e  

was e x tr a c te d  a s  c o n tr ib u tin g  s ig n i f ic a n t l y  ( p < . 0 1 ) to  th e  r e g r e s s io n  

b u t d ropped to  th e  .32 l e v e l  o f s ig n i f ic a n c e  w ith  th e  a d d it io n  o f a b a se 

ment b e in g  added in  s te p  two o f th e  r e g re s s io n  a n a ly s i s .  The f i n a l  

m u lt ip le  c o r r e la t io n  c o e f f ic i e n t  ( .4 7 )  a ls o  was n o t s t a t i s t i c a l l y  s ig 

n i f i c a n t  a t  th e  .05 l e v e l .  F u r th e r  a n a ly s e s ,  a s  shown in  Table  9

(p . 4 2 ) ,  in d ic a te d  th a t  th e  _t r a t i o s  o f  th e  r e g re s s io n  c o e f f ic i e n t s

d id  n o t  re a c h  s t a t i s t i c a l l y  s ig n i f ic a n t  l e v e l s ,  a lth o u g h , a s  in d ic a te d  

by th e  p r o b a b i l i t i e s ,  th e  c h a r a c t e r i s t i c s  o f abasem ent, en d u ran ce , and 

h e te r o s e x u a l i ty  appeared  to  i n t e r a c t  more w ith  t h i s  m easure o f p e r f o r 

mance th a n  th e  form er two m easures . A lso , a s  in d ic a te d  in  th e  t a b l e ,  

when a l l  th e  p e r s o n a l i ty  c h a r a c t e r i s t i c s  were tak en  in to  a c co u n t, th e
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TABLE 8

S tepw ise R eg ress io n  f o r  Time 
to  Complete th e  Programmed I n s t r u c t io n

Step  1 
Def

S tep  2 
Aba

S tep  15 
A ll

F v a lu e  , ....., ............................ 6 .92  1 .02  0 .46
P r o b a b i l i ty   ...........................  .01  .32 .50
S tan d ard  e r r o r  o f

e s t i m a t e   7 .35  7 .3 4  7 .8 0
M u lt ip le  c o r r e la t io n

c o e f f i c i e n t   .32 .12 .47
C o n stan t .....................................  34 .28  33 .22  -2 5 .2 6

TABLE 9

_t t e s t s  o f R eg ress io n  C o e f f ic ie n t s  
f o r  Time to  Complete th e  Programmed I n s t r u c t io n

P e r s o n a l i ty
C h a r a c t e r i s t i c

R egr.
C o eff.

S td . E rro r 
o f C o eff.

Beta
W eight t P

Achievem ent . 0 2 .05 .07 0 .34 .74
D eference - .0 5 .05 - .1 8 -0 .9 5 .34
Order .07 .06 .25 1 .14 .26
E x h ib it io n .09 .06 .33 1 .48 .15
Autonomy .04 .06 .14 0 . 6 8 .50
A f f i l i a t i o n .08 .06 .33 1.43 .16
I n tr a c e p t io n .05 .05 .19 0 .9 3 .36
Succorance .06 .06 . 2 0 0.87 .39
Dominance .09 .06 .35 1.56 .14
Abasement . 1 2 .06 .46 1.82 .08
N u rtu ran ce ,06 .06 .24 1 . 0 0 .32
Change . 1 1 .07 .36 1.53 ,13
Endurance . 1 2 .07 .42 1 , 6 8 .1 0
H e te ro s e x u a li ty .15 .09 .46 1.67 . 1 0
A g g ressio n .05 ,05 ,18 0 .93 .33
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r e g r e s s io n  c o e f f ic i e n t  f o r  d e fe re n c e  d id  n o t c o n tr ib u te  s ig n i f i c a n t l y  

to  th e  r e g r e s s io n  ( t  = - .9 5 ;  p ^ .3 4 ) .

In  summary, th e  s t a t i s t i c a l  tech n iq u e  o f s te p w ise  m u lt ip le  r e g r e s 

s io n  a n a ly s i s  on th e  r e s e a rc h  d a ta  f a i l e d  to  r e j e c t  th e  n u l l  h y p o th e s is  

and , th e r e f o r e ,  no su p p o rt was found fo r  th e  main r e s e a rc h  h y p o th e s is  

i n  t h i s  s tu d y . The a n a ly s i s  o f th e  d a ta  f a i l e d  to  su p p o rt a  r e l a t i o n 

sh ip  betw een p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f s tu d e n ts  m easured by the  

EPPS and s tu d e n t  perform ance on a l in e a r - ty p e  programmed i n s t r u c t i o n a l  

t e x t  in  term s o f p o s t t e s t  s c o re s ,  number of item s c o r r e c t  on th e  p o s t 

t e s t  p e r  u n i t  o f  tim e to  com plete  th e  p o s t t e s t ,  o r tim e to  com plete  th e  

programmed i n s t r u c t i o n .  The o n ly  p e r s o n a l i ty  c h a r a c t e r i s t i c  t h a t  was 

found to  i n t e r a c t  w ith  p erfo rm ance on th e  programmed i n s t r u c t i o n ,  mea

su red  in  term s o f tim e to  com plete th e  programmed i n s t r u c t io n ,  was th e  

p e r s o n a l i ty  c h a r a c t e r i s t i c  o f d e fe re n c e . In  a l l  th re e  a n a ly s e s  th e  

m u lt ip le  r e g r e s s io n  c o e f f ic i e n t  was v e ry  s ta b l e ,  on ly  d e v ia t in g  a t o t a l  

o f  th re e  o n e -h u n d red th s  (.4 7  to  .4 4 ) ,  and th e  p r o b a b i l i t i e s  a s s o c ia te d  

w ith  th e s e  m u lt ip le  r e g r e s s io n  c o e f f ic i e n t s  were a ls o  v e ry  h ig h . The 

la c k  o f a  p r e d ic t iv e  r e l a t i o n s h ip  between th ese  p e r s o n a l i ty  c h a r a c t e r i s 

t i c s  and perform ance on th e  programmed i n s t r u c t io n  was f u r th e r  s u b s ta n 

t i a t e d  by th e  low t_ r a t i o s  and r e s u l t i n g  h ig h  p r o b a b i l i t i e s  a s s o c ia te d  

w ith  th e  r e g re s s io n  w e ig h ts  f o r  each o f th e  p e rs o n a l i ty  c h a r a c t e r i s t i c s  

m easured by th e  EPPS. I t  would appear t h a t  th e  v a r ia n c e  in  perfo rm ance 

o f  s tu d e n ts  u s in g  t h i s  programmed i n s t r u c t io n a l  t e x t  cannot be e x p la in e d  

by d i f f e r e n c e s  in  p e r s o n a l i ty  c h a r a c t e r i s t i c s —a t  l e a s t  n o t in  t h i s  

s tu d y .

To t e s t  each o f  th e  15 subhypo theses fo r  s t a t i s t i c a l  s ig n i f ic a n c e ,  

P earso n  product-m om ent c o r r e la t io n s  (Houchard, 1974) were o b ta in e d
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betw een each  o f  th e  r e s p e c t iv e  p e r s o n a l i ty  c h a r a c t e r i s t i c s  m easured by 

th e  Edwards P e r so n a l  P re fe re n c e  Schedule and perform ance on th e  p ro 

grammed i n s t r u c t i o n a l  u n i t  on odd magic sq u a re s . Perform ance was mea

su red  by th e  same th r e e - f o ld  c r i t e r i o n :  Cl) number of item s c o r r e c t  on

th e  p o s t t e s t ;  ( 2 ) number o f i tem s  c o r r e c t  on th e  p o s t t e s t  p e r  u n i t  of 

tim e to  com ple te  th e  p o s t t e s t ;  and (3) tim e to  com plete th e  programmed 

i n s t r u c t i o n .  Each o f  th e  c o r r e la t io n  c o e f f ic i e n t s  was th en  checked f o r  

s t a t i s t i c a l  s ig n i f ic a n c e .  The d a ta  r e s u l t s  a re  summarized in  T able  10.

TABLE 10

C o r r e la t io n s  Between Perform ance 
and P e r s o n a l i ty  C h a r a c t e r i s t i c s

P e r s o n a l i ty
C h a r a c t e r i s t i c

P o s t te s t
Score

P o s t te s t
Time

P rog . I n s t .  
Time

Achievem ent - . 0 2 . 1 1 - .1 3
D eference - .1 5 - .1 4 - .3 2 *
Order .03 - .0 4 - .0 4
E x h ib it io n - .0 4 .03 .1 0
Autonomy - . 2 1 .09 . 0 2
A f f i l i a t i o n .08 - . 1 1 - .0 5
I n tr a c e p t io n .23 - . 0 2 . 0 2
Succorance .03 - . 0 2 - . 0 2
Dominance - . 1 0 - .2 4 .04
Abasement .0 2 - .0 4 .04
N u rtu ran ce .1 2 .06 - .0 7
Change - .1 8 .09 .03
Endurance . 0 1 .06 .04
H e te ro s e x u a li ty .04 .16 .18
A g g ress io n .04 - , 1 1 .19

*p < .0 5

Reproduced with pei mission of the copynyht owner. Further reproduction prohibited without permission.



45
The on ly  p e r s o n a l i ty  c h a r a c t e r i s t i c  t h a t  was r e l a te d  to  any of th e  th re e  

m easures o f  p erfo rm ance was d e fe re n c e  ( p ^ .0 5 ;  tw o - ta i le d  t e s t ) .  As 

ex p e c te d , t h i s  was th e  same p e r s o n a l i ty  c h a r a c t e r i s t i c  t h a t ,  when tak e n  

a lo n e , was e x tr a c te d  by th e  s te p w ise  r e g re s s io n  a n a ly s i s  a s  o f f e r in g  

a s ig n i f ic a n t  ( p ^ . 0 1 ) c o n tr ib u tio n  to  th e  r e g re s s io n  in  p r e d ic t in g  

tim e to  com plete  th e  programmed in s t r u c t io n .

D eference  i s  d e fin e d  in  th e  EPPS as  th e  need to  g e t  s u g g e s tio n s  

from o th e r s ,  to  f in d  o u t what o th e r s  th in k ,  to  do what i s  e x p e c te d , to  

conform  to  co n v e n tio n , to  l e t  o th e r s  make d e c is io n s  (Edwards, 1959).

The n e g a tiv e  c o r r e la t io n  ( - .3 2 )  betw een tim e to  com plete th e  programmed 

in s t r u c t i o n a l  t e x t  and th e  p e r s o n a l i ty  c h a r a c t e r i s t i c  o f d e fe re n c e  would 

seem to  i n d ic a te  t h a t  s tu d e n ts  w ith  a h ig h  d e fe re n c e  sc o re  may need 

more g u id an ce , i n t e r a c t io n ,  o r e x p la n a tio n  th an  was o f fe re d  in  th e  p ro 

grammed in s t r u c t i o n .  The n a tu re  o f programmed i n s t r u c t i o n ,  a t  l e a s t  in  

th e  manner p re s e n te d  in  t h i s  re s e a rc h  s tu d y , assum es ad eq u ate  in fo rm a

t io n  and in s t r u c t i o n s  a re  in c lu d e d  in  the  programmed in s t r u c t io n  to  a l 

low th e  s tu d e n t  to  p ro g re s s  th ro u g h  th e  m a te r ia l  w ith o u t f u r th e r  ex p lan 

a t i o n .  The n e g a tiv e  c o r r e la t io n  would tend  to  in d ic a te  t h a t  th o se  

s tu d e n ts  w ith  h ig h  d e fe re n c e  sc o re s  may need more g u idance  and d i r e c t i o n  

th an  t h e i r  c o u n te r p a r ts .  W hile s tu d e n ts  w ith  h igh  d e fe re n c e  needs prob

a b ly  wanted to  do what was expected  and wanted to  fo llo w  in s t r u c t i o n s  

th ey  a ls o  may have needed more d i r e c t i o n .  The n e g a tiv e  c o r r e la t io n  be

tween d e fe re n c e  and p o s t t e s t  s c o re s  ( - .1 5 )  would seem to  su p p o rt t h i s  

assu m p tio n . I t  m ight a ls o  be th a t  th o se  s tu d e n ts  w ith  h igh  d e fe re n c e  

needs were more c a re f u l  and checked every  re sp o n se , need ing  th e  r e i n 

fo rcem ent p ro v id ed  by th e  c o n firm a tio n  o f a c o r r e c t  re sp o n se .
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A nalyses o f th e  d a ta  p ro v id ed  on th e  s tu d e n t  in fo rm a tio n  s h e e ts  

were perform ed to  d e te rm in e  what in f lu e n c e s  or d i f f e r e n c e s ,  i f  any , 

th e s e  v a r i a b le s  had upon s tu d e n t  perfo rm ance . To t e s t  what in f lu e n c e  

GPA's o r sem este r h o u rs  o f  c o lle g e  m athem atics had upon s tu d e n t  p e r

form ance, a  s im p le  r e g r e s s io n  a n a ly s i s  o f  th e  form :

Y’ = ax + b
where Y’ = p re d ic te d  s c o re s  o f  th e  dependent v a r ia b le  

a = r e g r e s s io n  c o e f f ic i e n t  
x = s c o re  on th e  independen t v a r ia b le  
b = i n te r c e p t  c o n s ta n t

was perform ed f o r  each  o f  th e  th re e  m easures of perfo rm ance. The mul

t i p l e  r e g r e s s io n  a n a ly s i s  in  S ta tp a c k  (Houchard, 1974) was used to  

an a ly ze  th e  d a ta .  T h is  a n a ly s i s  p roduces  th e  same r e s u l t  a s  a sim ple  

r e g re s s io n  a n a ly s i s  when only  one indep en d en t v a r ia b le  i s  e n te re d .

R e s u lts  o f th e  d a ta  a n a ly s e s  a re  summarized in  T ab les 11 and 12.

TABLE 11

A n a ly s is  o f V ariance  fo r  th e  R eg ress io n  Using Math

S ource df MS F P

P o s t te s t  s c o re
R eg ress io n 1 30 .58 1 .46 .23
R e s id u a ls 61 2 1 . 0 2

P o s t te s t / t im e
R eg ress io n 1 1 . 1 1 0 .72 .40
R e s id u a ls 61 1.54

P I tim e
R eg ress io n 1 8 .42 0 .14 .71
R e s id u a ls 61 59.97
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TABLE 12

A n a ly s is  of V arian ce  f o r  th e  R eg ress io n  Using GPA

Source d f MS F P

P o s t te s t  s c o re
R e g re ss io n 1 23.03 1.27 .26
R e s id u a ls 53 18.07

P o s t te s t / t im e
R e g re ss io n 1 0.81 0 .51 .48
R e s id u a ls 53 1.60

P I tim e
R eg re ss io n 1 17.67 0.28 .6 0
R e s id u a ls 53 64.15

As in d ic a te d  by th e r e s u l t s  in th ese  t a b l e s , n e i th e r th e  £  r a t i o s  f o r

GPA's n o r s e m es te r  h o u rs  o f c o lle g e  m athem atics reach ed  s t a t i s t i c a l  

s ig n i f ic a n c e  a t  th e  .05 l e v e l  on any of th e  th re e  m easures o f p e r f o r 

mance. I t  would appear t h a t  th e  programmed in s t r u c t io n  d id  n o t fa v o r  

th o se  who had more math or h ig h e r  GPA's, nor were th e s e  v a r i a b le s  any 

b e t t e r  p r e d i c to r s  o f  su c ce ss  th an  th e  p e r s o n a l i ty  c h a r a c t e r i s t i c s .

To t e s t  i f  d i f f e r e n c e s  in  perform ance e x is te d  betw een m ale and 

fem ale  s tu d e n t s ,  a  jt t e s t  (Houchard, 1974) was perform ed betw een th e  

sex  o f th e  re sp o n d e n ts  and t h e i r  perform ance on th e  programmed i n s t r u c 

t io n .  The r e s u l t s  o f  th e s e  d a ta  a n a ly se s  a re  summarized in  T ab le  13 

(p . 4 8 ) , The r e s u l t s  o f th e s e  d a ta  a n a ly se s  in d ic a te d  no s t a t i s t i c a l l y  

s ig n i f i c a n t  d i f f e r e n c e s  betw een the  sex  o f the  re sp o n d e n ts  and t h e i r  

perform ance on th e  programmed in s t r u c t i o n a l  t e x t  on odd m agic s q u a re s .
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TABLE 13

£  t e s t s  o f S ig n if ic a n c e  
Between M ales and Fem ales

Mean Mean
(N=17) (N=46) (N=17)(N=46)

Source M FM M FM t  p

P o s t t e s t  13.59 14.46 5 .0 0  4 .48  0 .66  .51

P o s t te s t / t i m e  2 .11  1 .94  1 .96  0 .86  -0 .4 6  .64

PI tim e 30.88 31.15 6 .65  8 .1 1  0 .1 2  .90

A one way a n a ly s is  of v a r ia n c e  (H ouchard, 1974) was used  to  t e s t  

fo r  d i f f e r e n c e s  betw een perform ance on th e  programmed ta s k  and c la s s  

s ta n d in g .

TABLE 14

A n a ly s is  o f V ariance  on C lass  S tan d in g

Source df MS F P

P o s t t e s t  sc o re
Between 2 103.6 5 .62 . 0 1 **
W ith in 60 18.43

P o s t te s t / t im e
Between 2 5 .5 0 3.93 . 0 2 *
W ith in 60 1 .40

P I tim e
Between 2 49.92 0 .84 .44
W ith in 60 59.45

* p < .0 5
* * p < . 0 1
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A udio-V isua l Media I  c la s s e s  a r e  open to  upper classm en ( ju n io r s  and 

s e n io r s )  and g rad u a te  s tu d e n ts .  As in d ic a te d  in  Table  14, a  s ig n i f ic a n t  

F r a t i o  was o b ta in ed  betw een c la s s  s ta n d in g  and perform ance on th e  p ro 

grammed in s t r u c t i o n a l  u n i t  f o r  th e  perform ance c r i t e r i a  m easuring  num

b e r  o f  item s c o r r e c t  on th e  p o s t t e s t  (p ^ . 0 1 ) and number of item s c o r 

r e c t  on th e  p o s t t e s t  p e r  u n i t  o f tim e to  com plete th e  p o s t t e s t  ( p ^ . 0 2 ) .

S ince  a  s ig n i f ic a n t  F r a t i o  was o b ta in e d  fo r  two of th e  m easures 

o f p erfo rm an ce , a m u lt ip le  com parison tech n iq u e  was used to  t e s t  th e  

s ig n i f ic a n c e  among means. The S ch e ffe  (G lass & S ta n le y , 1970) method 

o f m u lt ip le  com parisons was used b ecause of th e  unequal sample s iz e s .

T h is  p o s t  hoc a n a ly s i s  re v e a le d  s e n io r s  ach ieved  s ig n i f ic a n t l y  h ig h e r  

s c o re s  ( p ^ .0 5 )  on th e  p o s t t e s t  th an  th e  ju n io r s  and g rad u a te s  (see  

Table  15, p . 5 0 ) . However, w ith  th e ,s m a l l  sample s iz e ,  any h y p o th eses  

would be tenuous a t  b e s t  and p ro b ab ly  th e  on ly  s a fe  c o n c lu s io n s  th a t  

can  be re p o r te d  a re  th e  d a ta  r e s u l t s .

The r e s u l t s  from th e  d a ta  a n a ly s e s  in d ic a te d  l i t t l e  su p p o rt f o r  a 

p r e d i c t i v e  r e l a t i o n s h ip  betw een p e r s o n a l i ty  c h a r a c t e r i s t i c s  and p e r f o r 

mance on programmed i n s t r u c t i o n .  The o n ly  p e r s o n a l i ty  c h a r a c t e r i s t i c  

found to  be r e l a te d  to  perform ance on th e  programmed i n s t r u c t io n  was 

d e fe re n c e —and th en  o n ly  on th e  tim e to  com plete th e  programmed t e x t .

No r e l a t i o n s h ip  was found betw een t h i s  v a r ia b le  and p o s t t e s t  s c o re s ,  o r  

p o s t t e s t  s c o re s  p e r u n i t  o f tim e to  com plete  th e  p o s t t e s t .  In c re a s e  in  

tim e sp e n t on th e  programmed i n s t r u c t i o n  d id  n o t in c re a s e  e f f ic ie n c y  

on th e  p o s t t e s t  in s tru m e n t;  in  f a c t ,  a  n e g a tiv e  c o r r e la t io n  was found 

betw een d e fe re n c e  and b o th  o f th e s e  perform ance c r i t e r i a .  A nalyses o f 

th e  o th e r  background v a r i a b le s  o b ta in e d  in  t h i s  s tu d y  (se x , GPA, and
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TABLE 15

P o s t Hoc A nalyses 
on C la ss  S tand ing

R a tio  of 
C o n tra s ts  to

P o s t te s t  s c o re

* 1 -  x 2 -3 .5 6 *

5 1 -  x 3 0 .24

X2 -  x3 3.31*

*1 + X* -  X3 2.09
2

P o s t te s t / t im e
%  -  x2 -2 .5 1

* 1 " * 3 -1 .4 3

x2 -  x3 2.46

Xi + x2 -  X3 0.93
2

XX = ju n io r s  
X2 = s e n io r s  
X3 = g rad u a te s

* p ^ .0 5
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sem este r  h o u rs  o f  m ath) in d ic a te d  th e s e  v a r i a b le s  d id  n o t i n t e r a c t  w ith  

th e  dependen t v a r i a b le .  A lthough d i f f e r e n c e s  were found betw een c la s s  

s ta n d in g  and p o s t t e s t  s c o re s ,  sample, s iz e s  were too  sm all to  draw any 

s u b s ta n t iv e  c o n c lu s io n s . On th e  b a s is  o f t h i s  s tu d y  and d a ta  a n a ly s e s ,  

perform ance on th e  programmed in s t r u c t io n  could  n o t be ex p la in e d  by 

th e s e  background m easures o r d i f f e r e n c e s  in  p e r s o n a l i ty .  W hile d e fe re n c e  

was found to  be r e l a te d  to  one m easure of perform ance on th e  programmed 

in s t r u c t i o n ,  t h i s  d id  n o t c o n s t i tu t e  much su p p o rt f o r  th e  re s e a rc h  hypo

th e s e s .
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CHAPTER XV

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

T his  r e s e a rc h  was concerned  w ith  s tu d y in g  th e  e f f e c t s  o f i n d iv i 

d u a l s tu d e n t  d i f f e r e n c e s  a s  th ey  r e l a t e  to  i n s t r u c t i o n a l  ap p ro ach es . 

S p e c if i c a l ly ,  the  s tu d y  in v e s t ig a te d  th e  p r e d i c t i v e  r e l a t i o n s h ip s  be

tween c e r t a in  p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f s tu d e n ts  and t h e i r  p e r

form ance on a l in e a r - ty p e  programmed in s t r u c t i o n a l  u n i t .  The assump

t io n  u n d e rly in g  t h i s  s tu d y  was th a t  some in d iv id u a ls  l e a r n  b e t t e r  under 

one in s t r u c t i o n a l  mode w h ile  o th e r s  under a n o th e r— th e re  i s  no one b e s t  

way.

The r e s e a rc h  s tu d y  was conducted to  m easure what e x te n t  perform ance 

on a  programmed i n s t r u c t i o n a l  t a s k  cou ld  be p r e d ic te d  from a l in e a r  

com bina tion  o f p e r s o n a l i ty  c h a r a c t e r i s t i c s .  The s u b je c t s  used  fo r  t h i s  

r e s e a rc h  s tu d y  were s tu d e n ts  e n ro l le d  in  f iv e  s e c t io n s  o f A ud io -V isual 

Media I  a t  W estern M ichigan U n iv e rs i ty .  A ll  th e  s tu d e n ts  ta k in g  Audio- 

V isu a l Media I  p a r t i c ip a te d  in  th e  s tu d y , o th e r  th an  th o se  who were 

a b sen t on th e  days th e  p e r s o n a l i ty  in v en to ry  and programmed in s t r u c t io n  

were a d m in is te re d . S tu d e n ts  in  th ese  c la s s e s  w ere j u n io r s ,  s e n io r s ,  and 

g rad u a te  s tu d e n ts .

F i r s t ,  th e  Edwards P e rso n a l  P re fe re n c e  Schedule— a p e r s o n a l i ty  

in v e n to ry  t h a t  was desig n ed  f o r  re s e a rc h  and c o u n se lin g  p u rp o ses—was 

a d m in is te re d  to  th e  s tu d e n ts .  At a  l a t e r  d a te  in  th e  term  th e  s tu d e n ts  

w ere g iv en  a l in e a r - ty p e  programmed i n s t r u c t i o n a l  t e x t  on th e  c o n s tru c 

t io n  o f odd magic s q u a re s .  T h is program  was a  m o d if ic a t io n  of an 

52
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i n s t r u c t i o n a l  program d esig n ed  by K enneth D ic k ie , A sso c ia te  P ro fe s so r  

and media c o n s u lta n t  a t  W estern M ichigan U n iv e rs i ty .  The p r e t e s t ,  p ro 

grammed i n s t r u c t io n ,  and p o s t t e s t  were a l l  a d m in is te re d  d u rin g  one c la s s  

p e r io d . Perform ance was m easured by a th r e e - f o ld  c r i t e r i o n :  (1) p o s t 

t e s t  sc o re s  on th e  i n s t r u c t i o n a l  program ; ( 2 ) number of item s c o r re c t  

on th e  p o s t t e s t  per u n i t  o f tim e to  com plete  th e  p o s t t e s t ;  and (3) tim e 

tak en  to  com plete th e  programmed in s t r u c t i o n .

The d a ta  were an a ly zed  by means o f a s te p w ise  m u lt ip le  re g re s s io n  

a n a ly s is  (Houchard, 1974). T hree s e p a r a te  r e g re s s io n  a n a ly se s  were 

perform ed r e g re s s in g  th e  dependen t v a r i a b le  perfo rm ance , as  m easured 

by th e  th r e e - f o ld  c r i t e r i o n ,  on th e  p e r s o n a l i ty  m easures o b ta in ed  from 

th e  s tu d e n ts  on th e  Edwards P e rso n a l  P re fe re n c e  S chedu le . The r e s u l t s  

of th e s e  d a ta  a n a ly se s  w ere n o t s t a t i s t i c a l l y  s ig n i f ic a n t  a t  th e  .05 

l e v e l .  The only  m easure t h a t  reach ed  s t a t i s t i c a l  s ig n i f ic a n c e  was th e  

p e r s o n a l i ty  c h a r a c t e r i s t i c  d e fe re n c e — and th e n  only  when i t  was con

s id e re d  s e p a ra te ly  from a l l  th e  o th e r  p e r s o n a l i ty  c h a r a c t e r i s t i c s .  A 

s ig n i f ic a n t  (p < .0 5 )  r e l a t i o n s h ip  was found betw een t h i s  v a r ia b le  and 

tim e to  com plete th e  programmed in s t r u c t i o n .  .A nalyses o f th e  o th e r  

background v a r ia b le s  (GPA, se m e s te r  h o u rs  o f c o lle g e  m ath, and sex  o f 

resp o n d en t)  a ls o  f a i l e d  to  re a c h  s t a t i s t i c a l  s ig n i f ic a n c e  in  p r e d ic t in g  

perform ance on th e  programmed i n s t r u c t i o n .  A lthough s ig n i f ic a n t  d i f 

fe re n c e s  ( p ^ .0 5 )  were found betw een c la s s  s ta n d in g  and perform ance on 

th e  programmed in s t r u c t io n  m easured in  term s o f p o s - t e s t  s c o re s ,  sample 

s iz e s  were to o  sm all to  draw any s u b s ta n t iv e  c o n c lu s io n s .

W hile t h i s  stu d y  found no su p p o rt f o r  a  p r e d ic t iv e  r e la t io n s h ip  

betw een p e rs o n a l i ty  c h a r a c t e r i s t i c s ,  a s  m easured by th e  Edwards P er

so n a l P re fe re n c e  S ch ed u le , and perfo rm ance  on programmed in s t r u c t io n ,
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th e  re a d e r  i s  ca u tio n e d  a g a in s t  th e  p o s s ib le  f a l s e  co n c lu s io n  t h a t  t h i s  

means th e re  i s  no r e l a t i o n s h ip  betw een th e s e  p e r s o n a l i ty  c h a r a c te r i s 

t i c s  and achievem ent on programmed in s t r u c t i o n .  The f a i l u r e  to  f in d  

a  s t a t i s t i c a l l y  s ig n i f ic a n t  r e l a t i o n s h ip  betw een th e s e  p e r s o n a l i ty  ch a r

a c t e r i s t i c s  and perform ance on programmed in s t r u c t io n  does n o t mean 

th e re  i s  no r e l a t i o n s h ip  betw een th e  v a r i a b le s ;  b u t  r a t h e r ,  th e re  was 

n o t enough ev id en ce  to  r e j e c t  th e  h y p o th e s is ,  th e r e  i s  no r e l a t i o n s h ip  

betw een p e rs o n a l i ty  c h a r a c t e r i s t i c s  and perform ance on programmed in 

s t r u c t io n .

The n a tu re  o f th e  programmed i n s t r u c t i o n  i s  such th a t  i t  can r e a d i ly  

be used w ith  o th e r  s tu d e n ts  and a t  v a ry in g  g rad e  le v e l s  to  de te rm in e  i f  

d i f f e r e n t  in te r a c t io n s  a re  o b ta in e d . A lthough no p r e d ic t iv e  r e l a t i o n 

s h ip s  betw een p e r s o n a l i ty  c h a r a c t e r i s t i c s  and perform ance on programmed 

i n s t r u c t io n  were found f o r  t h i s  group o f s tu d e n ts ,  t h i s  may n o t n eces

s a r i l y  be t ru e  fo r  o th e r  g ro u p s o f l e a r n e r s .  As in d ic a te d  in  th e  F ik s  

stu d y  (1964), s ig n i f ic a n t  ( p ^ .0 5 )  d i f f e r e n c e s  were found in  perform ance 

on programmed i n s t r u c t io n  f o r  d i f f e r e n t  age groups and e d u c a tio n a l  

l e v e l s .  An in d ic a t io n  t h a t  t h i s  may a ls o  be t ru e  in  r e l a t i o n  to  the  

p re s e n t  programmed in s t r u c t i o n  was ev idenced  by th e  s ig n i f ic a n t  ( p < .0 5 )  

d i f f e re n c e s  found in  perfo rm ance  betw een th e  s e n io r s ,  and th e  ju n io r  

and g rad u a te  s tu d e n ts .

F a c to rs  unknown to  t h i s  r e s e a r c h e r  may a ls o  have been o p e ra t in g  

w ith in  th e  en v iro n m en ta l s i t u a t i o n .  The a n tip a th y  f e l t  by some s tu 

d e n ts  tow ards a program  o f t h i s  ty p e  may have con tam ina ted  th e  r e s u l t s .  

S ince th e  programmed i n s t r u c t i o n  was n o t d i r e c t l y  r e l a te d  to  th e  s tu 

d e n ts ' c la ssw o rk , ap a th y  may have a ls o  a c te d  a s  a co n tam in an t. In  an
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a tte m p t to  c o n tr o l  fo r  th e  p o s s ib le  in f lu e n c e  of m o tiv a tio n  o r i n t e r e s t  

co n cern in g  th e  programmed m a te r ia l  on s tu d e n t  p erfo rm an ce , t h i s  r e 

s e a rc h e r  may have in a d v e r te n t ly  in tro d u c ed  an a p a th e t ic  f e e l in g  tow ards 

th e  programmed m a te r ia l .  T h is  ap a th y  may have had an o v e rr id in g  i n f l u 

ence on th e  s tu d e n ts ' perform ance and con cea led  any r e l a t i o n s h ip s  th a t  

may have e x is te d  betw een th e  p e r s o n a l i ty  c h a r a c t e r i s t i c s  and perform ance 

on th e  programmed in s t r u c t i o n .  I f  th e  programmed i n s t r u c t io n  had been 

in tro d u c ed  a s  p a r t  o f  th e  s tu d e n ts ' r e g u la r  c la ssw o rk , on which they  

would be g rad ed , d i f f e r e n t  r e s u l t s  m ight have been o b ta in e d . In  a d d i

t io n ,  v a ry in g  program  c h a r a c t e r i s t i c s  ( s te p  s iz e  and amount o f fe e d 

b a c k ), and e n v iro n m en ta l f a c to r s  ( s t r e s s ,  a n x ie ty ,  e t c . )  m ight produce 

q u i te  d i f f e r e n t  r e s u l t s .  F r u i t f u l  r e s u l t s  m ight a ls o  be o b ta in e d  by 

s tu d y in g  o th e r  p e r s o n a l i ty  c h a r a c t e r i s t i c s  o r i d e n t i fy in g  o th e r  r e l e 

v an t v a r ia b le s  th a t  m ight i n t e r a c t  w ith  a programmed i n s t r u c t i o n a l  

approach .

In  c o n c lu s io n , c o n s id e r in g  th e  above m entioned f a c t o r s ,  th e  r e 

se a rc h  f in d in g s  p reced in g  t h i s  s tu d y , and f a c to r s  which may have been 

o p e ra t in g  w ith in  th e  i n s t r u c t i o n a l  environm ent over which t h i s  re s e a rc h  

had no c o n tr o l ,  i t  i s  recommended th a t  f u r th e r  s tu d y  be conducted  to  

v e r i f y  th e  r e s u l t s  o f  t h i s  s tu d y  (keep ing  in  mind th e  n e c e s s i ty  to  

m a in ta in  s tu d e n t  i n t e r e s t  in  th e  programmed m a te r ia l)  and to  s tu d y  th e  

in f lu e n c e  o f v a ry in g  o th e r  v a r i a b le s  upon s tu d e n t  p erfo rm ance.
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The following booklet is a short example of a programmed instruction 
designed to teach you how to construct an odd magic square. The 
program is divided into small steps called "frames" which usually 
includes: (1) some information, (2) questions to answer, and (3) an 
opportunity to check your responses with those provided 1n the confir
mation (answer) booklet. After completing the programmed instruction 
you will take a short posttest, similar to the pretest you have already 
taken, to determine how much you have learned. I hope you will enjoy 
this short learning experience with programmed instruction.

INSTRUCTIONS:

1. Please fill out the short student information sheet following 
this page.

2. Read each page of the programmed instruction carefully and answer 
any questions asked. Write directly in the programmed booklet.

3. Check your answers with those provided in the confirmation booklet.
Try not to look ahead at the ansv/ers before responding.

4. After checking your responses go on to the next page unless 
instructed to do otherwise in the confirmation booklet.

5. After completing the programmed instruction hand in this booklet 
and pick up a posttest.

6. Complete the posttest and hand it in.
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STUDENT INFORMATION

Please answer the following questions.

1. Social Security Number_ _ _ _ _ _ _ _ _ _ _ _ _

2. Class standing
a. Junior b. Senior c. Graduate d. Other

3. Sex
a. Male
b. Female

4. Undergraduate cummulative grade point average (this information 
will be held in the strictest of confidence) _ _ _ _ _ _ _

5. Semester hours of college math taken__ _ __

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



APPENDIX C 

The Programmed I n s t r u c t i o n

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



? AN ODD MAGIC SQUARE ?

? CAN YOU CONSTRUCT ONE ?
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JB__ _1__6_

2__5__7_ 

4 9 2

The figure above Is a completed odd magic square. This 1s an 
example of the type of figure you will learn to construct. This 
is not just an ordinary figure with numbers placed at random but 
is a calculated arrangement in which the numbers in each of the 
rows, columns and diagonals total to the same sum. In the pages 
that follow you will learn the procedures for constructing a figure 
like this. At the conclusion of this program you will be able to 
construct an odd magic square.

No response necessary. Go on to the next page.
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8  1 6

3 5 7
4 9 2

Study the odd magic square above. An odd magic square is made up 
of a series of blocks called cells that contain numbers and are 
joined together. If you count the number of blocks in the odd 
magic square you will find that it contains nine_ _ _ _ _ _ _ _ _

These cells are joined together to form rows, diagonals, and 
columns. Match the following: (A letter may only be used once)

( ) Column 
( ) Diagonal 
( ) Row A B

□
C

D

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



64

□

In the illustrations above (A) represents a row of cells, (B) 
represents a column of cells, and (C) represents a diagonal 
arrangement of cells.
Using the illustration below fill in the blanks with the 
appropriate words.
There is/are two _ _ _ _ _ _ _ and one_ _ _ _ _ _ _ _ _ _ _ of five
cells each. The longest diagonal arrangement contains_ _ _ _ _ _
cells.

rrm
A

□
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A B C D E

 1 _______ ;______ e

 2 _ _ _ _ _ _ d__
 3  _c_ _ _ _
4 _ _ b _ _ _ _ _ _
5 I a I r

Refering to the illustration above, match the following:
(A letter may only be used once.)

A. Represented by numbers
B. Represented by capital letters
C. Represented by lower case letters

( ) Columns 
( ) Diagonals 
( ) Rows
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Study the figures above. These are empty odd magic squares.
An odd magic square has an odd number of rows and columns which 
are: ( ) equal, ( ) unequal. (Check the appropriate response.)

Which of the figures below is not an empty odd magic square? 
(Check the appropriate response.) Can you tell why not?

( ) A

( ) B
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67

Check the letter(s) that identify the illustration(s) that could 
be odd magic squares.

( ) B A
( ) C

( ) D

C

D

E

permission of the copyright owner. Further reproduction prohibited without c



The shape of the structure at E may have fooled you. An odd 
magic square does not have to be a square, it can be a rectangle; 
however, there must be an equal number of rows and columns.
Could the structure below be an odd magic square?
(Check the appropriate response.)

( ) Yes ( ) No
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2
3

Study the figure above. This is a completed odd magic square. 
What is the sum of the following:

a. Column A_ _ _ _ _ _ _ _
b. Row 2_ _ _ _ _ _ _ _
c. A diagonal_ _ _ _ _ _ _
d. Any column, row, or diagonal_ _ _ _ _ _ _ _ _

A quick way of finding the sum of a row, column, or diagonal in
an odd magic square is to multiple the number in the center cell
by the number of rows or columns. Try it on the odd magic
square above.

A B C
8 1 6
3 5 7
4 9 2

.<''UVLft.it, , i 1 -•  ̂ 'x *t!iL ' - .1-̂ . ,
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Check all the letters representing illustrations of correct odd 
magic squares.

( ) A ( ) B ( ) C

11 4 9
6 8 10
7 12 5

12 5 4
6 8 11
7 10 9

6 10 7
11 9 8
4 5 12

(Remember the quick way of finding the sum of a row, column, 
or diagonal in an odd magic square is to multiply the number 
in the center cell by the number of rows or columns)
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1, 2, 3, 4, 5, . . .
2, 4, 6, 8, 10, . . . 
12, 13, 14, 15, . ... 
20, 23, 26, 29, . . .

Study the horizontal number arrangements shown above. These 
would all be suitable number arrangements for constructing an 
odd magic square. Refering to the arrangements above check all 
the appropriate responses to complete the statement below.

The sequence of numbers used in constructing an odd magic square 
must:

.( ) 'be arranged in consecutive order 
( ) start with any value
( ) have an equal increment (interval) between numbers
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Which of the following sequences of numbers would be appropriate 
for constructing an odd magic square. Check all appropriate 
responses.

) A 4, 5, 6, 7, 8, 9, .
) B 9, 12, 15, 18, 21,
) c 1, 2, 4, 6, 9, . .
) D 6, 8, 10, 12, 14, .
) E 10 , 12, 16, 14, 18:

The sequence of numbers can start with any number; however, the 
construction of an odd magic square must begin with the smallest 
number in a sequence. Write a suitable nine number sequence 
starting with the number 8.

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



8 1 6
3 5 7
4 9 2

XL
23 5 7 14 16
4 6 13 20 22
10 12 19 21 3
11 18.25._2__£

12 6 10
7 9 11
8 13 6

Rule 1: where you put the first number.

Look at the illustrations above. These are correct odd magic 
squares. Find the lowest number and answer the following 
statement by checking all the appropriate responses.

The starting point for the first number in an odd magic square 
must be:

( ) Middle cell in the top row
( ) Top cell in the third column
( ) Top cell in the middle column
( ) Second cell in the top row
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Place the lowest number in. the sequence 8, 9, 10, 11, 12, . . . 
in the starting cells for the figures shown below.
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_a._i.-L
_3._5._7.

nl 912

Rule 2: what happens when a number falls in the top row.

Study the correct odd magic squares shown above. Find the 
starting number and determine the increment. Answer the following 
question by checking the appropriate responses.

When a number falls in any cell in the top row, except the top 
right cell, the next number is placed:

( ) In any cell in the bottom row
( ) In the bottom cell of the column to the right
( ) In the bottom cell of the same column

17 24 1 8 15
23 _5 J L
4 6 13 20 22
11 18 25 2 9
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In the figures below place the number 1 in the correct starting 
cells.

A _ _ _ _ _ _ _ _ _
B

In the figures below place the next number in the correct cell. 
The increment is one.

8

D

* /* x&X'j.« i . * ' .v . >  ̂ i  1 i .k >■ < ■* > - > * ) • * i
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8 1 6
3 5 7
4 9 2

Rule 3: what happens when a number falls 1n the top right cell.

Study the illustration above. With one exception we can say that 
when any number falls in a cell in the top row the next number will 
fall in the bottom cell of the column to the right. Can you state 
that exception?

_8 _i__6
2  _ i  _74 9 2

Study the illustrations above. Determine the increments. Answer 
the following statement by checking the appropriate responses.

When a number falls in the top right cell the next number is placed:

( ) In the bottom cell of the row to the left
( ) In the cell of the row to the right
( ) In the cell directly below

17 24 1 8 15
23 5 7 14 16
4 6 13 20 22
10 12 19 21 3
11 18 25 2 9
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In the illustrations below place the next number in the correct 
cell. The increment is one.

12

A _ _ — —
B

In the illustration below place the first two numbers of the 
sequence 8, 9, 10, 11, 12, . . . in the correct cells.

C
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8 1 6
3 5 7
4 9 2

17 24 1 8 15
23 5 7 14 16
4 6 13 20 22
10 12 19 21 3
11 18 25 2 9

Rule 4: what happens when a number falls in the extreme right column.

Study the odd magic squares above. Determine the increment and 
locate the numbers in the extreme right column. Answer the 
following statement by checking all appropriate responses.

When a number falls in any cell in the extreme right column, 
except top right cell, the next number is placed in the:

( ) cell above
( ) left end cell of the row above 
( ) left end cell of the row below
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10

In the figures above place the next number in the correct cell. 
The increment is 2.

In the figure below place the first three numbers in the correct 
cells. The starting number is 8 and the increment is 1.
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Rule 5: what happens when a number falls other than in the top 
row or extreme right column.

Study the odd magic squares above. Determine the increment.
Answer the following question by checking all appropriate responses.

Where is a number placed when the preceding number falls somewhere
other than in the top row or extreme right column?

( ) In the cell diagonally above and to the right of the cell 
containing the last recorded number

( ) When the cell diagonally above and to the right is filled the 
next number is placed in the cell directly below the last 
recorded number

17 24 1 8 15
23 5 7 14 16
4 6 13 20 22
10 12 19 21 3
11 18 25 2 9
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In the figures below place the next number in the correct cell.

1

10
14

12

B

1

2

C
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Remember always move diagonally above and to the right, if this 
cell is filled place the next number in the cell directly below.

In the figures below place the next number in the correct cell.

A
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In illustrations A and B place the next number in the correct 
cell. In illustration C place the first five numbers in the 
correct cells starting with the number 8 and having an increment 
of 1.

A
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You now know all the rules necessary to construct an odd magic square. 
Complete the magic square below beginning with the number five 
and having an increment of one.
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8 1 6
3 5 7
4 9 2

Study the odd magic square above. These are all the rules that 
must be remembered. They apply to all odd magic squares.

1. The first number is placed in the middle cell of the top row (1)
2. When a number appears in the top row, except in the top right 

cell, the next number will be placed in the bottom cell of the 
column to the right (9, 2)

3. When a number falls in the top right cell the next number is 
placed in the cell directly below (7)

4 When a number falls in the extreme right column, except the. 
top right cell, the next number is placed in the left end cell 
of the row above (3,8)

5. When a number falls in any cell other than the top row or 
right column the next number is placed in the cell diagonally 
above and to the right (5, 6). If this cell is filled the next 
number is placed in the cell directly below (4)

Complete the odd magic square to the right,
starting with the number five and having _ __ _ _
an increment of one. - - - - -

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



Complete the odd magic square below starting with the number 
three and having an increment of one.
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21 28 5 12 19
27 9 11 18 20
8 10 17 24 26
14 16 23 25 7
15 22 29 6 13

Study the completed odd magic square above. These are all the rules
that must be remembered. They apply to all odd magic squares.

1. The first number is placed in the middle cell of the top row (5)
2. When a number appears in the top row, except in the top right

cell, the next number will be placed in the bottom cell of the 
column to the right (22, 29, 6, 13)

3. When a number falls in the top right cell the next number is
placed in the cell directly below (20)

4. When a number falls, in the extreme right column, except the
top right cell, the next number is placed in the left end cell 
of the row above (21,27,8,14)

5. When a number falls in any cell other than the top row or right
column the next number is placed in the cell diagonally above
and to the right (28,9,11,12,16,17,18,19,23,24,26,7), If,this cell 
is filled the next number is placed in the cell directly below 
(15,10,25).

Complete the empty odd magic square above starting with the
number one and having an increment of one.
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CONFIRMATION BOOKLET
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Page
2. Cells

(A) Column
(D) Diagonal ■>
(B) Row
*If your answers are correct go to page five 
if not go to the next page.

3. There is/are two ROWS and one COLUMN of five cells each.
The longest diagonal arrangement contains THREE cells.

4. (B) Columns
(C) Diagonals 
(A) Rows

5. (X) Equal
(X) A There are an even number of rows and columns.

6. ( ) A
( ) B

( ) C
(X) D 
(X) E 
*If you
i f not

are correct go to page eight 
go to the next page.
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7. (X) Yes

8. Column A = 15 
Row 2 = 15
A diagonal = 1 5
Any column, row, or diagonal = 1 5  
*IF you are correct go to page ten
if not go to the next page.

9. (X) A

10. (X) be arranged in consecutive order
(X) start with any value
(X) have an equal increment (interval) between numbers

11. (X) A 
(X) B 
( ) C 
(X) D 
( ) E

8, 9, 10, 11, 12, 13, 14, 15, 16, or 
8, 10, 12, 14, 16, 18, 20, 22, 24, etc.
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12. (X) Middle cell in the top row
( ) Top cell in the third column 
(X) Top cell in the middle column 
( ) Second cell in the top row

13._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
8

8

14. ( ) In any cell in the bottom row
(X) In the bottom cell of the column to the right
( ) In the bottom cell of the same column

1

A
B

10

11

C

8

9
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16. When the preceding number falls in the top right cell 
the next number is placed in the cell below.
( ) In the bottom cell of the row to the left 
( ) In the cell of the row to the right 
(X) In the cell directly below

12
13

A

8

9
C

18. ( ) Cell above
(X) Left end cell of the row above 
( ) Left end cell of the row below

19.
12

10

A
16

14

8
10

C
B

8
10

9
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20. (X) In the cell diagonally above and to the right of the cell
containing the last recorded number 

(X) When the cell diagonally above and to the right is filled 
the next number is placed in the cell directly below the 
last recorded number

10
14
16 12

B C

*If you are correct go to page 23 
if not go to the next page. •

22. !
5

7
8 6

A 2

23. 1
4 5

6 8 4 6
7 5 3

A 2

8
10 12
11 9
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12 5 10
7 9 11
8 13 6

*If you are correct go to page 26 
if not go to the next page.

12 5 10
7 9 11
8 13 6

19 26 3 10 17
25 7 9 16 18
6 8 15 22 24
12 14 21 23 5
13 20 27 4 11

*If you are correct CONGRATULATIONS. You have finished the 
program and know how to construct an odd magic square.
If not go to the next page.

17 24 1 8 15
23 5 7 14 16
4 6 13 20 22
10 12 19 21 3
11 18 25 2 9

c o n g r a t u l a t i o n s:::
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PRETEST
98

The purpose of this pretest is to determine what you may 
already know about the construction of an odd magic square. 
Answer any questions you are able. If you are unable to answer 
any questions or all the questions— DON'T PANIC— just leave them 
blank. Probably only one person in a thousand has any idea of 
the rules used in constructing a magic square.
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PRETEST

Social Security Number  _ _ _ _ _ _ _ _ _ _ _ _ _

1. An odd magic square has: (Circle the correct response)

a. the same sum when the numbers in any row or column are added
b. the same sum when the numbers in any diagonal are added
c. an equal increment (interval) between numbers
d. only (a) and (c) above

2. A person wants to construct an odd magic square starting with 
the number 2, the next number is 4, the third number should 
be: (Circle the correct response)

a. 8 d. some other number
b. 16 e. he can not construct a
c. 6 magic square

3. In the following figure where would you place the first number? 
(Circle the correct response)

a. in cell A
b. in cell B
c. in cell C
d. in some other cell
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4. In the following figure place the number 23 in the correct cell.

22

5. In the following figure place the number 25 in the correct cell.

24

6. In the following figure place the number 16 in the correct cell.

15

7. In the following figure place the number 3 in the correct cell.
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8. Complete the following odd magic square below starting with 
the number one and having an increment of one.
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POSTTEST

S ocia l S ecu rity  Number___________________________

1. Check the  l e t t e r ( s )  th a t  id e n tify  the i l lu s t r a t io n s ( s )  th a t  

could be odd magic squares.

( ) A .. . . .

( ) B A B

( ) C  J_ 1

< ) D — — — —

2. In the  follow ing f ig u re  where would you place the f i r s t  number? 

(C irc le  the c o rre c t response)

a . in  c e ll  A

b. in  c e ll  B

c. in  c e ll C

d. in  c e ll  D

A B

C

D

e . in  some o th e r c e ll
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3. In the following f ig u re  p lace the  number 8 in  the c o rre c t c e l l .

104

4 . In the following f ig u re  p lace the number 10 in  the c o rre c t c e l l .

9

5. In the following f ig u re  p lace the number 18 in  the c o r re c t c e l l .

17

6. In the following f ig u re  p lace the number 42 in  the c o r re c t c e l l .

41
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7. In the following odd magic square the sum o f a row o r  column could

be found by m ultip ly ing  the number o f c e l ls  in  any row o r  column

by the number found in : (C irc le  the c o rre c t response)

a . c e ll  A

b. c e l l  B

c. Cell C

d. c e l l  D

8. An odd magic square: (C irc le  the c o rre c t resp o n se(s))

a . has the  same sum when the numbers in  any row o r  column a re  added

b. has the same sum when the numbers in  any diagonal a re  added

c. has an equal increment ( in te rv a l)  between numbers

d. only (a) and (b) above

9. A person wants to  co n s tru c t an odd magic square s ta r t in g  w ith 

th e  number 90. The next number he uses is  100, the th i rd  

number should be: (C irc le  the  c o rre c t response)

a . 105

b. 115

c . 80

d. some o th e r number

e . he can not co n s tru c t and odd magic square
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10. Complete the following odd magic square below s ta r t in g  w ith  the  

number s ix  and having an increment o f one.

11. A s tu d en t experimenting with a new scheme o f co n s tru c tin g  an odd 

magic square places the numbers 10 and 12 in  the  c e l ls  in d ica ted  

’below. He should place the next number in :

(C irc le  the c o rre c t response)

a. c e ll  A

b. c e ll  B

c . c e ll  C

d. c e ll  D

12. Another s tuden t was a lso  experimenting w ith a new method of 

co n struc ting  an odd magic square. He placed the f i r s t  th re e  

numbers in  the c e l ls  ind ica ted  below. Complete th i s  new odd 

magic square by f i l l i n g  in  the empty c e l l s  w ith the  c o r re c t 

numbers.

3
2

1

B C
A 10

12 D
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O b je c tiv e s  f o r  Odd Magic S quares

T erm inal O b je c tiv e

Given any empty odd magic sq u a re  m a tr ix ,  th e  s t a r t i n g  number and 

th e  n u m erica l increm ent th e  s tu d e n t  w i l l  c o n s t r u c t  an odd magic sq u are  

by f i l l i n g  in  a l l  th e  c e l l s  w ith  th e  c o r r e c t  numbers w ith in  a tim e 

span t h a t  would p rec lu d e  a t r i a l - a n d - e r r o r  s o lu t io n .

E n ab lin g  O b je c tiv e s

1. Given any m a tr ix , th e  s tu d e n t  w i l l  be a b le  to  i d e n t i f y  row s, 
colum ns, and d ia g o n a ls .

2. Given a  s e t  o f  m a tr ic e s  th e  s tu d e n t  w i l l  id e n t i f y  th o se  s t r u c 
tu re s  which could  be made in to  odd m agic sq u a re s .

3 . The s tu d e n t  w i l l  be a b le  to  i d e n t i f y  th e  th re e  e s s e n t i a l  ch a r
a c t e r i s t i c s  o f an odd magic sq u a re  w hich m ust in c lu d e  th e
fo llo w in g  p o in ts :  (1) th e  s e t  i s  an  odd sq u a re  m a tr ix ;  (2) i t
h as  an e q u a l increm ent betw een num bers; and (3) row s, colum ns, 
and d iag o n a ls  sum to  th e  same t o t a l .

4 . Given com pleted m a tr ic e s  th e  s tu d e n t  w i l l  i d e n t i f y  th o se  which 
a re  c o r r e c t  odd magic sq u a re s .

5 . Given an empty odd magic sq u a re  th e  s tu d e n t  w i l l  i d e n t i f y  th e  
c o r r e c t  s t a r t i n g  c e l l  f o r  th e  lo w e s t number.

6 . Given a  p a r t i a l l y  com pleted odd m agic sq u a re  where a  number
f a l l s  in  th e  to p  row th e  s tu d e n t  w i l l  i d e n t i f y  th e  c o r r e c t
c e l l  which shou ld  c o n ta in  th e  n e x t number.

7 . Given a  p a r t i a l l y  com pleted odd m agic sq u a re  where a  number
f a l l s  in  th e  top  r i g h t  c e l l  th e  s tu d e n t  w i l l  id e n t i f y  th e
c o r r e c t  c e l l  which shou ld  c o n ta in  th e  n e x t number.

8 . Given a  p a r t i a l l y  com pleted odd magic sq u a re  where a number
f a l l s  in  th e  extrem e r ig h t  hand column th e  s tu d e n t  w i l l  c o r
r e c t ly  id e n t i f y  th e  c e l l  which sh o u ld  c o n ta in  th e  n ex t number.

9 . G iven a  p a r t i a l l y  com pleted odd m agic sq u a re  where a number
f a l l s  o th e r  th an  in  th e  to p  row o r ex trem e r ig h t  hand column
th e  s tu d e n t  w i l l  c o r r e c t ly  i d e n t i f y  th e  c e l l  which should  con
t a i n  th e  n ex t number.
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E n try  L evel S k i l l s

1. The s tu d e n t  must be a b le  to  d i s c r im in a te  odd from even num bers.

2. The s tu d e n t  m ust, w ith  a  minimum o f re v ie w , be a b le  to  d i s c r i 
m ina te  among row s, colum ns, d ia g o n a ls ,  and c e l l s .

3 . The s tu d e n t m ust be a b le  to  lo c a te  a  c e l l  in  a m a tr ix  g iv en  
row and column c o o rd in a te s .

4 . The s tu d e n t  m ust be a b le  to  ad d , s u b t r a c t ,  and m u lt ip ly  whole 
num bers.

5 . The s tu d e n t  m ust be a b le  to  g e n e ra te  a  number sequence o f a 
g iv en  i n te r v a l .

6 . The s tu d e n t  must be a b le  to  fo llo w  sim p le  d i r e c t i o n s  in  moving 
from one c e l l  to  a n o th e r .

. w . ‘,Tfc k’ yi.:..,1 . .. ■_______
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In tro d u c to ry  L e t te r
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Dear

As you know one o f th e  ongoing p u r s u i t s  o f  a u n iv e r s i t y  and e sp e 
c i a l l y  d o c to r a l  s tu d e n ts  i s  th a t  o f r e s e a rc h .  The p u rp o se  o f t h i s  
l e t t e r  i s  to  s o l i c i t  your h e lp  in  a llo w in g  me to  u t i l i z e  your in tro d u c 
to ry  A u d io -V isu a l Media I  c la s s e s  in  a r e s e a rc h  p r o je c t  f o r  a d o c to r a l  
d i s s e r t a t i o n  on in d iv id u a l  s tu d e n t  d i f f e r e n c e s  and i n s t r u c t i o n a l  m edia.

One o f th e  g o a ls  o f  r e s e a rc h  in  i n s t r u c t i o n a l  m edia i s  to  d e te rm in e  
how to  a s s ig n  d i f f e r e n t  media to  th e  l e a rn in g  ta s k .  Through th e  j u d i 
c io u s  assig n m en t o f media a p p ro p r ia te  to  th e  le a rn in g  t a s k ,  c o n te n t ,  
and in d iv id u a l  d i f f e r e n c e s  a  g r e a te r  l e v e l  o f i n s t r u c t i o n a l  e f f e c t iv e n e s s  
can  be r e a l iz e d .  S p e c if i c a l ly ,  the  r e s e a rc h  i s  desig n ed  to  i n v e s t ig a t e  
th e  p o s s ib le  r e l a t i o n s h ip s  betw een p e r s o n a l i ty  c h a r a c t e r i s t i c s  o f s tu 
d e n ts  and t h e i r  ach ievem ent in  programmed in s t r u c t i o n .  The p ro ced u re  
in v o lv e s  th e  c la s s  ta k in g  a  p e r s o n a l i ty  in v e n to ry  (45-50  m in u te s)  and 
th en  a t  some l a t e r  d a te  in  th e  sem ester a  s h o r t  i n s t r u c t i o n a l  program  
(40-45 m in u te s ) .

I  w i l l  be c o n ta c tin g  you p e rs o n a l ly  to  d is c u s s  th e  u t i l i z a t i o n  of 
your c la s s e s  in  t h i s  r e s e a rc h .  Your a s s i s ta n c e  and c o o p e ra t io n  in  
t h i s  e f f o r t  w i l l  be more th an  g r e a t ly  a p p re c ia te d .

S in c e re ly  y o u rs ,

F re d r ic k  M ichels

D r. K enneth D ic k ie ,  Chairman
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P e r c e n t i l e  S cores o f  th e  S tu d e n ts  
on th e  P e r s o n a l i ty  In v en to ry
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Perform ance D ata fo r  S tu d e n ts  
on th e  Programmed I n s t r u c t io n
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Perform ance D ata fo r  S tu d en ts
on th e  Programmed I n s t r u c t io n

OBS P I Time P o s t te s t  Time P r e te s t  Score P o s t te s t

1 22 8 0 16
2 23 12 1 18
3 24 8 0 19
4 25 14 0 12
5 26 3 0 9
6 28 6 0 18
7 30 7 0 14
8 33 5 0 9
9 35 6 0 19

10 36 4 0 8
11 37 10 0 12
12 37 5 0 16
13 42 9 0 13
14 18 5 0 10
15 26 9 0 18
16 30 8 0 10
17 28 5 2 3
18 20 19 0 19
19 36 6 1 18
20 24 3 0 11
21 15 14 0 18
22 26 6 0 8
23 29 9 0 13
24 38 7 1 10
25 28 7 1 19
26 34 6 4 15
27 40 15 0 16
28 25 5 0 15
29 36 5 0 15
30 27 5 1 9
31 28 8 1 14
32 25 4 1 19
33 44 4 0 11
34 25 5 0 9
35 32 9 0 9
36 22 12 0 9
37 27 10 0 2
38 37 20 0 19
39 41 13 0 17
40 35 10 0 19
41 36 10 0 18
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Perform ance D ata fo r  S tu d e n ts  
on th e  Programmed I n s t r u c t io n ,  

c o n tin u ed

120

OBS P I Time P o s t te s t  Time P r e te s t  Score P o s t te s t

42 25 10 0 19
43 24 13 0 18
44 37 18 0 13
45 46 9 0 9
46 38 7 0 18
47 42 13 0 15
48 33 9 2 17
49 45 10 0 19
50 27 8 0 19
51 26 22 0 15
52 51 8 0 9
53 30 5 0 18
54 22 15 0 16
55 37 9 0 17
56 36 8 0 17
57 37 3 0 5
58 23 14 0 18
59 25 2 0 18
60 37 2 2 5
61 23 15 0 18
62 32 5 0 9
63 40 9 0 18
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D ata on S tu d en t In fo rm a tio n  S h ee ts

OBS Sex GJPA C lass Math

1 1 3.23 4 3
2 2 3.45 3 4
3 2 3 .5 0 3 0
4 2 0 3 4
5 1 3.50 4 0
6 2 3.75 3 4
7 2 3 .1 0 4 3
8 2 3 .35 2 0
9 2 0 4 4

10 2 4 .0 0 4 0
11 2 3.20 4 12
12 2 3 .83 3 0
13 2 3 .05 2 0
14 2 3 .1 1 4 0
15 2 3 .4 0 4 4
16 2 2.90 2 0
17 2 3 .33 2 0
18 2 3 .4 0 4 0
19 2 2 .1 0 3 4
20 2 0 4 0
21 2 3.98 2 4
22 2 2 .8 0 4 5
23 2 3 .4 0 2 4
24 2 3 .1 0 4 0
25 1 2.88 4 4
26 1 0 4 9
27 1 2.92 4 12
28 1 2.40 4 10
29 2 3 .7 0 4 8
30 2 2.90 4 3
31 2 2.90 4 2
32 2 3 .2 0 3 5
33 2 3 .0 0 4 0
34 1 3 .3 0 4 0
35 1 3 .5 0 4 12
36 2 0 4 8
37 2 0 4 0
38 2 3,89 3 8
39 1 3.68 4 0
40 2 3 .7 5 4 0
41 2 3 .8 0 3 4
42 2 3 .58 2 0
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D ata on S tu d en t In fo rm a tio n  S h e e ts ,  co n tin u ed

OBS Sex GPA C lass Math

43 2 3 .5 0 3 0
44 1 2 .8 0 4 32
45 2 3.75 4 0
46 2 2.58 2 3
47 2 3 .50 4 0
48 2 3.75 2 4
49 2 3 .2 0 3 7
50 2 3 .5 0 3 0
51 1 2.75 4 6
52 2 2 .50 4 3
53 2 3 .0 2 4 40
54 2 2 .10 2 8
55 1 2.50 4 4
56 2 3 .65 4 0
57 1 2 .70 4 3
58 1 2.90 4 4
59 1 3 .7 0 3 9
60 2 0 4 3
61 2 3 .6 1 4 3
62 2 0 4 6
63 1 3 .05 4 3

Sex: 1 = M ales 2 = Females
GPA: 0 = M issing  d a ta

C la s s : 2 = J r .  3 = S r. 4 = Gr.
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