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Advance o i g m i z e r s  are  M o t h e s i  zed t o  enhance 
k 

l e a r n i n g  by promot ing  learners t o  l i n k  new in+wmatic#r k o  

i n f o r a a t i m  t h e  l e a r n e r  a l r e a d y  knows. 
- -  . & , F r C h ,  

however, e m p i r i c a l l y  d e m o n s t r a t e s  t h a t  l i n k i n g  a c t u a l l y  

o c c u r s .  A l s o ,  advbnce  a r g a n i z w s  a re  p o o r l y .  

a p w a t  lmal  I zed =#&st p r e v i o u s  r e s e a r c h  and t h e r e  are - 
/ f 

rnanry_.apparently c o n t r a d i c t o r y  f i n d i n p s .  T h i s  s t u d y  

a 
' a d d r e s s e s  t h e s e  weaknesses  by o p e r a t i o n a l l y  d e f i n i n g  

d i f f e r e n t  t y p e s  o+ w g a n l z e r s  i n  t e r m +  of a h i e r a r c h i c a l  - 
map of new, i n +  o r t r a t l o n  and by c o l l e c t i n g  ' e v i d e n c e  o+ 

wheth.w l e a r n e r s  a c t u a l l y  l i n k  hew i n + p r m a t i o n  to 
L 

1 n f w m a t i o - n  i n  an advance  wganiz&. 

P r l  w t o  read.i n g  a -30--paragraph a r t i c l e  a b o u t  computer  
* 

4 

+- crime and prevention, 6kade 8 s t u d e n t s  r e a d  one uf f w r  

types of organizers , - -Tno  w e r e .  c o n c p p t u a l  advance  

w g a n i z w s ,  a b s t r a c t  c o n c e p t  gnd ana logy ,  and t r w  w e  

pseudo-organizers, o u t l i n e  or dummy. While  r e a d i n g  t h e  

a r t ~ c l e ,  s t u d e n t s  t r a c e d  c o n n e c t i o n s  between p a r a g r a p h s  d 
t h e  a r t l c l e  and s e c r t l m s  of * t h e  o r g a n i z e r .  A f t e r  r e a d i n g ,  - . - 
s t u d e n t s  answered short-an- q u e s t i o n s ,  c a t e g o r i z e d  

technical t e r m s  i n t r o d u c e d  i n  t h e  article,  and comple t ed  
0 

tua rul t i p l e - c h o i c e  tests; -- 

P 



- 

A m u l t i p l e  linear regression analysis with b a ~ k u a r d  - 

P 
r e j e c k i o n  of s t a t i s t i c a l l y  n m - r e l i a b l e ,  p r e d i c t o r s  tasted 

f o r  mai.n e + f e c t s  of t r a c i n g  an-d t y p e s  o+ w g a n i z w s ? a n d  
--. c- _- , 

t r a c e - t r e a t m e n t  i n t e r a c t i o n s ,  T r a c i n g  c o r r e l a t e d  

p c s ~  t i v e l  y w i t h  b o t h  nu1 t i p l e - c h o i c e  t$sts but  d t v d c n t s  

r e a d i n g ' c o n c e p t u a l  o r g a n i z e r s  had l o w  a v e r a g e  t r a c l r r g  
1 - 

-  COT^ 129. and 37%). Apparent\ making c m n e c t i w s  
- 

*between a c o n c e p t u a l  a r g a n i z e r  and n e w  i n f o r m a t i o n  is 

d i f f i c u ' l . t ,  The f a i l u r e  tB + i n d p a i n  e f f e c t s  gue t o  , 

d i f + e r e n t ~ o r g a n i z e r s  s u g g e s t s  t h a t  s t u d e n t s  have d i f f i c u l t y  

6 
p r o d u c t i v e 1  y u s i n g  r & c e p t u a l  o r g a n i z e r s .  , 

e 
Several d i s w d i n a l  i n t e r a c t i o n s  w e r e  found.' T rac ing  

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

r e a d i n g  pseudo-o rgan ize r s '  but  c o r r e l a t e d  psi t i v e l y  w i t h  

achievement +w ~ t u d e n t ;  r e a d i n g  a c o n c e p t u a i  w g a n l z e r .  
- 

Better t r a c e r s  r e a d i n g  a  c o n c e p t u a l  o r g a n i z e r  ou tper formed 

' b e t t e r  tkacw-s r e a d i n g  a pseudo-organizer  an a l l  t h r e e  

achsi e v e h t  t a s k s .  T h i s  s u g g e s t s  t h a t  c o n c e p t u a l  advance  
,f 

w o a n i z e r s  do- enhance  l e a r n i n q  Wen s t u d e n t s  a c t u a l l y  

c o n n e c t  them t o  i n f o r m a t i o n  t o  he l e a r n e d .  
-- 

F u r t h e r  r e s e a r c h  n e e d s  t o  e x p l o r e  hon s t u d e n t s '  use of 

wganizers ,  e r a t i o n d l  i zed by traces, relates to 

achievement .  A n  i m p o r t a n t  +-us i n  t h i s  r e s e a r c h  1s tu , I 

specify t h e  c o g n i t i v e  p r o c e s s e s  s t u d e n t s  use wh~le t r a c i n g  " 

t o  c o n n e c t  i n f w m a t l a n  &n a d v a n c e . w g a n i z w s  ta now 

information. 
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C W T E R  1 
f 

-- 

. - 
, d INTRODUCTION 

S t u d e n t s  i n  s c h o o l s  ar& d a i  lv f a c e d  u i  t h  t h e  task bt 

a b s o r b i n g  new and of ten  complex materxal. A r t a d l n q  
3 .. 

. ,  
as s ignmen t  is a common t a s k  g i v e n  to s t u d e n t s  I n  s ~ h o o l s .  

The t e x t  material c d n t a i n s  c o n t e n t  t h a t  the t e a c h e r ,  wan t s  

'--. 
s t u d e n t s  t o  l e a r n .  E x p l i c i t l y  or. i m p l i c i t ~ 4 h e  t e a c h e r  . a- . .+ - 

/ " 7- 

sees t h e  t e x t  a s  a c o i l e c t l o n  of propositions t h a t  students 2 

* 
-Y 

1 '  

? 
must m a s t e r .  I n  t h e  best' case. t h e  t e a c h e r  w i  11 have a- 

clear. w r i t t e n  p l a n  of  t h e  p r o p o s z t i o n s  and t h e l r  

r e l a t i o n s .  P l t  w o r s t .  t h e  i m p l i e d  s t r u c t u r e  mav b e , a  ra 

- list of f a t t s .  I n  e i t h e r  case. t h e  t e x t  material t h a t  
,* 

s t u d e n t '  is g i v e n  t o  r e a d  w i l l  t v b i c a l l v  contaln c o n t e n t  
Q- 

t h a t  t h e  t e a c h e r  b e l i e v e s  1s impoktan t  and some t h a t  t h e  

t e a c h e r  perceives t o  b e  e x t r a n e o u s  t o  t h e  g o a l  of-the h 

/' 

1 es son .  

B y  t h e  t i m e  t h e y  r e a c h  h i g h  school, ,  students ,have been . 
t r a i n e d  t o  u n d e r s t a n d  t h a t  t e x t  m a t e r r a l s , t h a t  tt iev are 

- 

gLv& to r e a d  are n o t  meant t o  b e  n e n & i i z c d  verbatim. Thev 
I 

i n t e r p r e t  a n  i n s t r u c t i o n  l i k e  "Learn Chapt- 3'' to  mean . B 

1 "Learn t h e  i m p o r t a n t  p o i n t s  i n  Chap te r  3". or "Be s u r e  you '- . . 
under ' s tand ,  what C h a p t e r  3 is a b w t " ,  or "You w i l l  p r o b a b l v  

%? 

be t e s t e d  on the i d e a s  i n  Chap te r  3". . T h e i r  l e<a rn lnq  t a s k  

is t w o f o l d .  A s  they r e a d ,  t h e y  must si+t out the 

" ~ r n p o r t a n t "  p r o p o s l t l m s .  And, t h e y  m u s t  l e a r n  them. [he 

select~on process, by whlch i m p o r t a n t  proposl  t r a n s  are  



Wpm the asslgned task xk rsedxng, teachers usar o . 

v a r l e t v  o+ t ~ h n ~ q u a s  to help students select and -' ?-a te rn the 

i 
desired m a t & l  +rum the text. Soate taxhnlquasfpt-lmsrxlv 

i 

be xnstructcd t 6  make notes f o l l o w r k g  an citllne. Thev 
C 

m a y  b e  t o l d  to underirne imCpwtant poxnts. T h e  trachw may 

introduce the n e w  toptc b y  qlving a prevrgw of the new 

aater~al w bv relating ~t to a t-lc prrvruusf y covered. 
, 

Uther t e c h n r g u c s a r e u s e d t s a l n l y  t o h e l p  o t u d m t s m e e m r r z e  

e the i n l w n a t r o n .  Students  m a y  b t  a s k e d  to copy oitt 

~ o t h w  w a u  to cateqwxfo t h G s ~  t e c h n r q ~ e ~  I S  to SBY 

1 

that thav include actlvrtlss that occur ffEFCRE students 
- 

' start to read f e - g .  read over t h e  essrgnment, l'lsten to  the 
% * 

teacher's intraducttonl. M R l f f i  thrrrr readxnq -<e.q. writp 



J l h ~ s  sequence can be vitmed mre +ornal.J v a5 

the presentation ot an introductron CBEFOkt) 
r. 

that wov ides  c r i t e r i a  for  selecting important - 
?- 

p o i n t s  
-- 

a s s i n s  l a t i o n  ot the  new materi  a1 bv the 

s tudents ,  o i t e n  thruugh 'e laborat ion act1 v l  t les 
> 

(DtlRIffi)  t ha t  aav re-orqanlze- the  in iormat lon. 

and , - .  

p r a c t ~ c e  and t e s t i n q  {AFTER)  

The studv c a r r l d  out here i s  concerned w i t h  the  i i r s t  

a+ 
~ t e o l n  t h p e q u e n c e .  Teachers -- 

0 r 

a c t i w  t o  arotlvate students and prepare them t c w  the 

i 
newJfearninq task. One b e y  t o  

r e i h c t i n g  and then "learning new ma#!eriai 1s t o  revie*r 

p r e r e q u i s i t e  knowledge and skrlls, Another way 1s t o  I 
* 

I 

arov lde  a mean-lngful con tex t  +or the new, mater ia l .  The 

/ u t ~ d e r l  y lng  assuaptlon %n t h i s  method i s  k h a t  studdnts w l  1 1 

- * D L  

l ea rn  be t t e r  i f  thev are 'able t o  connect t-he new - - 
t 

i n t o r m a t ~ o n  that thev a r e  3 tudv inq  t o  some prev l  ous 

' know1  e d g e .  
- 

d 
cfdvance.orqanl z w  model o t  i n s t r u c t  i on 

- - 
\ 

The importance of  providing or in t roduc ing  a context 

t o  whlch new m a t w r a l  could be r e l a t e d  was i w m a l  l v  

proposed bv Ausubel ( 1963) , m e  advance wqani z w  model 

oi instruction and 15 dwlve;d from-his assimrlatiocr thearv 

e 
O i  learn ing.  During the  past 25 vears. the  ~ d c i  has been 

applauded, attacked. e x  tended and re+ i neb. 
I 



&-subel's ~nstructlonal Drexriptlons are so closely ' 

bound up with his learning t h e w v  that it is difficult ,to 
,' 

/ - 
s e p a r a t e  the two. An examinatipn of the advance w b a n i z w  

model must necessarilv begin with a description., albeit 
Q 

abbrev~ ated. df Ausubel 's 1 deas about learning. Whi le 
1 

acknowledg~nq that school s are concerned with developing a 

darletv of 5 L 1 1 1 5  l i k e  problem-solving and critical - 
- -  - -- - 7 

L thin).~nq. he sees transmission o+ knowledge as schools' 

~rinclpal t u n c t i m ,  

-- 
"The learn- 1s *el y reouired t o  comprehend the 
materlal meaningful~v. and t o  incorpwate it w make 
lt available w functionallv reproducible ior future 

I use." (1963, p.11 + .  

- * 

The oarticul ar target of the advance orqanlter model is the 

acqul sition o+ a bodv of knonledoe. - - 
. 

Ausubel dl st1 n u u i s h e s a t i e n  meaningf.uI and rote 

learn~na. rning is verbatim memorizati'cm: ly . - > -  

materials learned this wavaare stqred In memory as 
-- 

- 
relaTiZ1 v lsolated +acts with +ew or no connections to a 

- - 
1 arg& I deational structure. Meaning+ul learn~ng is 

, 
~ncorporatim-of new ~ n + w m a t i o n  into an existinq co~gnitlve 

- 
structure: rnatwlals  learned this w a v  are connected to 

~deational structures already in memorv. Whi le Ausubel 
C 

d o e s  not deflne operationally the coqnltive processes that 

h - 
make i n c w p w a t r o n  13% ++went +ram verbatim memorization. he 

1-1 ies that students who learn "meaningfully" will be able 

their know1 edge to new situat~ans, 



but that 5tudents rho learn in a rote farhion will not be 

able t o  applv 'their knowledge t o  new situations so readilv. 

- ktsubel assumes that c&ni t ive structures &re 
- -1. 

organized in a huwarchlcal wav: At the top. are abstract . 

and high) y inclusl ve concepts, ' At lower 1 eve1 s are 

progress1 vel v 1 ess abstract and 1 ess I ncl us1 ve concepts 

n h ~ c h  are substtmed, the upper 

levels. At the bottom are specific in#ormational data 

- (Ausubel, 1963). 

Asslmi I a t l m  thewv says that students learn bv 
2- 

l lnklng new prooosi tions t o  an existing cogniti v e  
r 

structure- Therefore. st.udents who have an appropriate - - 

existing cognitive structure wi 1 1  learn more successful ly 

than those who don't. A n  instructional technique deslqned 

to promote the development of appropriate cognitive 

structures 1s the advance organizer. Advance organizers 
P 

are presumed to pravlde students with an approorlate 
L* 

coqnltive structure to which new yaterial can b e  

asslmi 1 ated meaning+ul 1 v. he purDose o+ an advance k 
.orqaniier is t o  provlde. "ideational scaffolding" (Ausubel . 
19h3 for the new materi dl. a means ot anchoring new ideas 

t o  existing ones. 
4 

Ftossner (1982) crzticlzes ~usubel')nork +or 
*+ 
. . ,  

theoretical+ afnblgulties and for the l a c k  of operational 
- 

- - 

deiinltions of learning variables. she points out that 

~ u s u b e l '  does not aet ine theoretical tserms cl earl v. does not 

m a k e  clear distinctions between assumtions. precondltims 



t o r  learnlrrg. l e a r n x n g  t h e o r y .  and  i n s t r u c t i o n a l  , 
A - 

. t e c h n i q u e s ,  a n d  does  n o t  af ways m a l n t a i n  1 q i c a l  I 

c o n s i s t e n c y  bet- h i s  a s s u r r w t l & n s  and t h e o r y .  * T h e  lack , 

ot o p e r a t i o n a l  d e f i n i t i o n s .  ' b o t h  for l n s t r u c t l o n a l  

t e c h n t  q u e s  and m e a s u r e s  of l e a r n i n g ,  m a k e  empirical 

r e s e a r c h ,  t n t o  his work difficult. 
8 

' ~ n + o r A a t ~ o n - p r o c e s s i n q  madel of cowl t l v e  s h c t u r e  

N e v e r t h e 1  ess. a d v a n c e  o r g a n i z e r  r e s e a r c h  has a c c u p r  ed 
% 

manv r e s e a r c h e r s  o v e r  a p e r i o d  0.f ,over  t w e n t y  v e a r s .  The 

I n f o r m a t i  o n - p r o c e s s i n q  model of  c o q n i  t i  v e  s t r u c t u r e  t h a t  1s 

g e n e r a l l y  a c c e p t e d  DV t h e  c u r r e n t  g e n e r a t i o n  of e d u c a t i o n a l  

r e s e a r c h e r s  (Anderson ,  1%:): f layer ,  1 9 7 9 b )  is an e x t g n s i o n  
2 '  

o i  W s u b e l  's s t r i c t  h l w a r c h y '  of  c o n c e p t s -  I n  s p i t e  o f  t h e  

weaknesses 1 n t h e  f l e s h i  nq o u t  of Ausubel  ' s t h e o r y .  

ass1 r n ~  1  a t l o n  t h e o r y ,  mod1 f i'ed b v  o t h g r  r e s e a r c h e r s .  has 

r e m a l n e d  a ~ower+ul explanatory t o o l  r n  e d u c a t i o n a l  

r e s e a r c h .  W h t l e  the t h e o r e t i c a l  backgrouhd  f o r  t h i s  s t u d v  

has t ts  r o o t s  i n  A u s u b e l ' s  w w k .  t h i s  s t u d v  w l l l  r e l y  m a r e  

on l a t e r  v e r s l o n s  of a s s i m i l a t i o n  t h e o r y .  p a r t i c u l a r l y  

The b a s 1  c u n l  t o+ d e c l  drat i ve .  or f a c t u a l ,  know1 edge 

1s t h e  p r o p o s i t t o n  tAndersm. 1980) w h i  h  r e p r e s e n t s  a ?f 
s l n q i e  t d e a .  F 1 o p ~ i t 1 o . n ~  are n o t  s t w e d  I n  memory 

i n d e n e n d e n t l v  but f o r m  a netmwk- l i n k e d  by r e l a t i o n s .  A 
e 

c o q n i t r v e  s t r u c t u r e  c a n  b e  modelled as a p r o p o s i t i o n a l  

n e t w o r k .  The n e t w o r k  caav be h i e r a r c h i c a l .  w r t h  a b s t r a c t  

and h l q h l  y l n c l u s l v e  c o n c e p t s  a t  the top. and  p ~ o g r e s s i v e l v  



less abstract and more speci+lc concepts at I'oner levels, 

as In FlusubeI's theory. fk, ~t may be  a w e  diffuse; 

n e t w o k k -  with. many lateral as well as vertical l ~ n k s  (tlaver. 

1 N e t w o r k s  mav be complex webs of relationships or 

have few links. f h i s  propositional n e t w o r k  model for 

c&nx tive structure 1 5  quite popular in current' raeseSrch. 

and does have some emp~rical support (McKeithen et aim. 

. lYB11. 

Research on advance organizers has been hampered by 
r* 

the lack of an--operational d&initiorr oi an advance 

organizer. Ausubel de+lnes an advance organizer As 

introductory material, presented be+ore the  new lea~ning 

'0 
t a s k .  at a hlgner level o i  abstraction. genekalltv. and 

\ 

inclusiveness than t h e  new task. lhe conte~t o+ an 

orqanlzer IS  s e l w t e d  to be sultable for explaining. 

/ 

l n t e g r a t l  ng and. interrelatxno the'new rnateri ai tuusubel . 
1963). In practice: almost any t y p e  ot activity that 

precedes a learnlng task has been called an advance 

r3rqani Z P ~  - f CK ex a m p 1  e, w i  tten passages. overviews. 

dl agrams, presentatlons o+ behavioural ob~ectives. 
/, 

>- 

/ 2- 

U~eratl onal d # ~  nl tl ons of aavance orqanl zers 

Fcur "~rganiiers" are invest igated in -this stu* 

1:hev w l l l  be called the vabstract concept. Lthe %nal-.- Hse 

. . outlxne. and the dummv, Each can be defined in t e r m s  ot 

1ts relatlon to 3 propositional. map ot the  new mater~al. - 



- - 

t 

L e t  u s  examine t h e  s t r u c t u r e  o+ s o m e  h y p o t h e t i c a l  

c o n t e n t  t o  be  l e a r n e d .  t h a t  c a n  be o r g a n i z e d  i n  a . '-\ , 

hiwarchrcal  f a s h i o n  as sh& ~ n - F l q u r e  I .  

X r e p r e s e n t s  an a b s t r a c t ,  g e n e r a l  t b n c e p t ,  say t h e  

idea that new c r i e s  a r l  s i n g  from new i n v e n t l o h s  require 
- -- - 

the  B e v e l  opment of n e u  m e t h o d s  of c o n t r o l  and p r e v e n t i o n .  

rhis idea 1s o n e  tha t  t h e  l e a r n w  would 1 ; k e l v  already 

k n w .  F I ,  B,  C, e t c .  are m w e  s p e c i f i c  e l a b o r a t r o n s  of t h e  
. - 

qeneral concept ,  These m i g h t  b e  example 's  o+ new c r i m e s  a n d  

methods of prevention related fa p a r t i c u l a r  i n v e n t i o n s  - 
9 

+or instance, c o m p u t e r s .  photocopiers, v i d e o  c a s s e t t e  - . . 
r e c o r d e r s .  A t ,  132, 43 .  A 4  are  still m o r e  specif ic  

el a b o r a t l a n s  o i  idea 6. They may include d e s c r l p t l o n s  of 

wavs o+ committl t .q c o m p u t e r  crimes. e x a m p l e s  of c o m p u t e r  
S -- 

crlrne, methods  of p r o t e c t i n g  c o m p u t e r  m a c h i n e r y  f r o m  a b u s e ,  
- 

methods  of p r o t e c t i n g  ~ n f w m a t i o n .  s t o r e d  I n  c o m p u t e r s  f r o m  

abuse. The p a t t e r n  c o n t i n u e s  similarly for P, C, etc.  I n  

t h i s  e x a m p l e ,  t h e  p o r t i o n s  & t h e  map r e p r e s e n t i n g  i d e a s  A 
8 

and Ec are  c o n g r u e n t ,  w h 2 1 e  t h e  p o r t i o n  r e p r e s e n t i n g ,  C is 

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

n e c e s s a r l  l y  a symmetrical s t r u c t u r e .  A 



FIGURE '1 

I 

, Example D+ Hierarchical Content Hap 

etc. etc. etc. 



This  s t r u c t u r e  1-5 h ~ g h l y  i d e a l i z e d .  . I n  r new 

m a t e r i a l  t a u g h t ,  i n  schools, w e  would e x p e c t  h i e r a r c h i c a l  
# 

s t r u c t u r e s  l i k e  t h i s  t o  be obscu red  by c r o s s - c o n n e c t i o n s .  

In  t h e  p r e v i o u s  'example, t h e  i d e a  " t h e + t  of s t o r e d  data" is 

connec ted  t o  "ways of commit t ing  computer  crlmes" by the 

r e l a t i o n  " i s  o n e  i n s t a n c e  of'". The same " t h e + t  of  s t o r e d  . 

data" i d e a  .is c o n n e c t e d  t o  " l o c k i n g  -computer programs" by 
0 

the r e l a t i o n  "can b e  p r e v e n t e d  by". These are b u t  t w o  

simple examples  a+ connections- Even so, this i d e a l i z e d  

structure cam serve t o  i l l u s t r a t e  the d i f f e r e n c e s  among t h e  

f o u r  " o r q & i z e r s M  used  I n  this s t u d y  as shown i n  F i g u r e  2. 

In  F i g u r e  2, c o n c e p t  A a n d  its - c a s c a d i n g  nodes and 
d 
h 

sub-nodes; r e p r e s e n t  t h e  body of new i n f o r m a t i o n  t h a t  IS t o  
\. 

b e  'i ea rned .  ' \  . .. 

T h e  a b s t r a c t  c m c e p t  o r g a n h e r  is Ausube l ' s  c lass ic  
d 

e x p o s i t o r v  advance  o r g a n i z e r  (Ausubel ,  -). I t  is found  

a t  a higher h i e r a r c h i c a l  l eve l  t h a n  t h e  p a r t  of  t h e  map ' 
1 

t h a t  r e p r e s e n t s  t h e  n e w  r n a t e r l a l .  I t  c o r r e s p o n d s  t o  the 
- - 

p o r t l o n  of F i g u r e  2 t h a t  i n c l u d e s  c o n c e p t  X ,  a ~ o n c e p t  

6 which t h e  l e a r n e r  l i k e l y  a l r e a d y  knows. In  t e r m s  of t h e  
4 I \ II 

h i  w a r c h i c d l  m a p ,  a . l e a r n e r  would make connec.ti 'ons - -- , 

v e r t i c a l l v  between s p e c l f i c  p o i n t s  i n  t h e  n e w  materlal and 

t h e  more g e n e r a l  ~ n f o r m a t i o ~  i n  t h e  o r g a n i z e r .  These 

c ~ ~ ~ n e t t i o n s  can  a lso  be c l a s s i f i e d  as e x t e r n a l ,  linking new 

ain+ormatian t o  p r e v i o u s l y  known information. ., 



Different Types o+ Organizers Defined in Relation to 

a Hierarchical Content Map of N e w  Material to be Learned 

i etci 
I 

e t c .  

1 = abstract concept organizer 

2 = new material 
-- 

3 = outline organizer 

4 A analogy organizer 



The ana logy  w g a n i z e r  is a s t r u c t u r e  af i n f o r m a t i o n  

that is congruen t  t o  t h a t  o+ t h e  material t o  be l e a r n e d .  
6 

However, t h e  t o p i c  af  the a n a l o g y  is d i + + e r e n t  f r o m  t h e  

m a t e r i a l  to b e  l e a r n e d .  I n  F i g u r e  2, t h l s  organizer 4 

.cons1 sts of concep t  6 and  its rel ated. nodes and sub-nod&. 

Lon tep t  B, t h e  t o p ~ c  of t h e  ana logy ,  is assumed t o  be 

a l r e a d y  f a m i l i a r  t n  the l e a r n e r ,  I n  termse& t h e  4 
-- 

h i e r a r C h i c a l  map, the l e a r n e r  would m a k e  p r e d o m i n a n t l y  

1  ateral, c o n n e c t i o n s  bet&en p a r t i c u l a r  p o ~ n t s  i n  t h e  new 

connec t  i ons are a1  so e x t e r n a l  t 

s o m e  similarities t o  Ausube l ' s  

( A  s u b e l ,  1963) and t o  Mayer 's  k ' 
1/ 

' 1475b) b u t  is n o t  i d e n t i c a l  t o  

In the ana loqy ,  These 
I 

t h e y  l i n k  n e y  i n f o r m a t i o n  to 

The a n a l o g y  o r g a n i z e r  h a s  
/ 

c o m p a r a t i v e  o r g a n i z e r  

c o n c r e t e  model (Mayer, 

ei t h e r  . 
The a b s t r a c t  and a n a l o g y  o r g a n i z e r s  w i l l  b e  classed as  

4 

c u n = e p t y a l  o r d a n l z e r s .  In  using them, s t u d e n t s  are 

encouraged  to relate  t h e  new material t o  p r e v i o u s l y  known 

in+ ormat-lon. In  o t h e r  n a r d s ,  both of these o r g a n i z r g ~ s  
- 

encourage  c o n n e c t i a n s  t o  i n f o r m a t i o n  e x t e r n a l  t o  t h e  new 

m a t e r i a l .  The  remaining two w q a n l s e r s  w i l l  be c l a s s e d  as  

psugdo-o rgan ize r s  b e c a u s e  t h e y  do n o t  +aster t h e  maklng a+ 
+/ 

, 
c o n n e c t i o n s  to e x t w n a l  i n + o r m a t ~ o n .  

The o u t l i n e  o r g a n i z e r  1s a c t u a l l y  a p a r t  o+ t h o  map -0-f 

t h e  new material.  I t  c o n s l s t s  of o n e  or s e v e r a l  l e v e l s  of 

' t h e  h l e r a r c h ~ c a l  mild of t h e  m a t e r i a l  t o  b e  l e a r n e d .  In - 

other nwds,  it is a subset of the new m a t w ~ a l .  As such. 



it does not 

orgahl zer .  

-- - 

fit Ausubel 's definition of *an advance - 
f nstead. r t, approximates the rote-1 earnlnq - 

fn terms of the hierarchical map. the learner - 
-- 

would make vertxcal-connect&ms 'between 'data in the new - - s 

mgterlal and p o ~ n t s  in the outline. Unlike what 1s 

pres&ied t o  happen, with the abstract concept. h o d k r .  

these vprtical connections would be internal, re1 at1 ng I 

polnts in the new materlal only to other new points. there 

would be no connect1;hcto previouslv learned in+ormation. 
t 

The outline organizer is rnciuded In k h z s  study f w  
A 

compari son purposes. 
, - 

The d u m m y  organizer is a body 'ot information that 1s 

unrelated to the new material . It does not even appear In 

the hlerarchlcal map given in Figure 2. / The intwmation in 

t h e  dummy I S  of no asslstanc,e to the.learner in wganizinq . - 
and learning the new material. - - It 1s ~ncluded xn the studv 

to control for the ef+ects of the rehearsal ot materzdl , 
* 

that would take p l a c e  in the effort t o  make connections. 

regardless o+ w h e t h e r  there were anv connections to b e  

iound. 

Mile thesis de+lnitrons are +ar $ran belng 

np~ratlonal, they do provlde the beginnings of a scheme +or 

classifying advance arganiiers. It is reasonabf e to 

suppose that the use of structurally drffwent advance 

drganizers rnlght lead to differences in the navs- that 

student-s asslmllate the new material. Table 1 c-ares 



S t r u c t u r e  and P r e d i c t e d  E + + e c t s ,  - 

Types of  O r g a n i z e r s  
r\ - 

.i 

type o+ Lkganlzer a b s t r a c t  anh logy  o u t l i n e *  dummv '. 

c o n c e p t  - -- C h a r a c t e r 1  st i c 

1 eve1 h i g h e r  same same but outsi"de 
, s u b s e t  c o n t e n t  

v e r t i c a l  1  ateral  v e r t i c a l  --- 

e x t e r n a l  - strmq s t r o n g  w e a k  --- 
c m n e c t i o n s  

l .  
d + e c t  on n e a r  negative neutral pus1 t~ ve n e u t r a l  
t r a n s f  w 
---------------------------------------------------a------- 

e+fect on .far p o s i  ti v e  p o s i t 1  v e  n e g a t i v e  n e u t r a l  
t r a n s t o r  

l eve l  - h l e r a r c h ~ c a l  level of w g a n f r e r  l k  r e l a t i o n  t o  new 
m a t e r i  a1 

topic - twit of o r g a n i z e r  r n  r e l a t ~ o n  t o  new materlal  
l i n k i n g  - main d i r e c t i o n  of c o n c e p t  l i n k i n g  

new m a t e r i  a1 - - ~ w q a n i z w  
e x t e r n a l  c o n n e c t i o n s  - new mater ia l - -?prev ious  knowledge 
r n t e r n a l  c o n n e c t i o n s  befween p r o p o s l  t r a n s  1 ater l  a1 
b t f e c t  on n e a r  t r a n s f e r  - effect on recall o u a l  data 
e + f  ect cm f a r  t r a n s f e r  .- e+fect on t r a n s +  er nf ormati on 

t o  new sltuatlons 
1 



" * , * 
+s 

some a f  t h e  cha rac te r l s t l c s  o+ the  d ~ f  f w e n t  tvpes of 
" 

advance organizers and t h e l r  possib le effects. 
- 

P fgv l  ous reseafkh r r  

Advance organizer research has explor'ed t 

advance organizers on a v a r i  e t v  ot dependent v a r i  abl es. 

There are many apparent1 y ocontradictorv3 results, ~ a r l  v , 
- - 

s tud les  i n  t h e  1960's and e a r l y  1970's most1 y l o o k e d  +or 

" 
evidence of  a  ma1 n e f f e c t  . name1 y ,  whether advance 

organizers facilitated learn ing  or not. Hany of these 

s t u d l e s  produced c a n f l i c t ~ n g  r e s u l t s  and na reizable 

- 
c o n c l u s ~ u ~  could be generalized from them. Later studies 

~xarn~ned  the  e f f e c t s  o+ advance organizers a t  a t lner 1 eve1 

a+ d e t a i l  and w w e  o f tgn  concerned w l th  i n t e r a c t i o n  

e+fects. I n  other  w o r d s .  w h a t  are the  combined e++ects a t  
? 

advance organizer and some other var iable.  I i k e  s 

a b i l l t v ,  amount o f  p rac t ice .  .'type of  l ea rn ing?  Whlle there 2 
8 .  

/ 
are s t i l l  apparent ~on t rad i c r t l ons  in-more recent research, 

, t h e  p i c t u r e  t h a t  s e e m s  t o  emerge i rom the  
4 

studles 1s that advance organizers have a + , a c i l i t a t i v e  

e+f ert on t rans fe r  oi l earn lnq-  t o  new sr tua t lons .  but 

/- l l t t l e  or no e++ect on simple r e c a l l  of the rnatwi a1 read 

by students following e x p o s u ~ e  t o  the advance organizer. 

fhe k j o r  weakness ~n a l l  t he  studies is t h a t  .the learner's- - - 

use of the advance organizer is large ly  ASSWED. L i t t l e  
. . 

empirical evidence is of fwed,  show whar u-ke. i + anv, 

l e a r n e r s  ac tua l l v  make o+ t h e  advance organizer. Wlnne 



u- 

fhss study attempts to r e c t i + v  t h i s  f l a w  about 

assuarnp studrwrts' use U i  the advance k g p n i z a r . b v  having 

i s a r n e r s  leave bhhtnd corrcrcte t r a c a o f  e f f w t s  to  i relate t h e  new ssteriri being i a a r n d  to the advance 

cwqanrzm-. Thus, t h e  goal o+ t h x s  study a s  to'tracat and 

sddressed In thzs study. 'it of so presents t h e  hvpothesas 

at tht 5 s tudy.  Chaptrrr 3 describes the experimental des ign  
0 

bevofcqM3?d to test  the nypotheaer and to r e t i + y  5- of the 

- 
present and x n t w p r s t - t h e  irndings o* the experiment, and 
-- 

' the conclus~ons d r a m  +rm ~ t .  Fsnglfy, the a#pandix 

contains a1 m i t 1 u x a Z s  used xn'the e x p w i i s e r r t  and 

of - s c w r n g  piwshcturrts. 



Studies carried odt W i n  the 1960's and early l v l o p k  
*' sP 

T .  
i 9 -7 

geneall v tested the eff &ts of advance organl zers on 

-., student achi evetnentp. measured bv a posttest. -Barnes and 
3 - 

Cfawsdn (1975) reviewed 32 such studies. t ~ n d l n q  that 12 
1 

reported that ad.vance organx rers taci 1 i tate learnlng and 20 

r e p o r t e d  that thev do not. From this review,. thev 
I - .  

concl dbed that "advance organizers. as present 1 v 
L i 

constructed. generLllv do not facilitate learning" tp.651) .  

' The ,studies in Barnes and Clawson's sample were very 

Uiverse. They classi+ied them according to the fol lowing 
A 

vari abl es. 

variable 

duration o+ study 2U minutes - 2u weeks 'd L-" 

- I '. 
students' abi l i ty educable mental 1 v retarded 

c - intellectually gifted 

students' grade lev 1 ~ r a d e  5 - graduate school 7 
sub j x t  matter re1 igion. mathematics. 

u 

s clmce, scurial studies 
-w 

type/8/organl z e r  written passage. graph. 

simulation game. diagram 

B was a variation in the types of learnlng measured. 

Hwver,  of fiesttests are general 1 y so skimpya 



-- - -- 
d A 

that lt 1ztunclear what? precise achievements they are / 

Barnes and Cl awson tried -to summarize the impact o+ 
> 1 - -  - - 

these variables on the e+f icacy o+ advance 
, 

organizers. In all cases, 'they concluded that there was no 

particular effect. Since the studies that were similar in 

any one variable, also exhibted wide differences in 
* 

several others, this result is not particular1 y surprising. 

With so'many variations in the studies, a tally o+ the 

yesfno "votes" based an statistically re'l iable di+f erences 

/+, - 
mplistic and inappropriate. 

Barnes a6d Cl awson offer nine recomkendat i dns for 

U 6 

+urther research. Essenti a1 1 y they suggest that good 

,. research techni ques snoul d be f 01-lowed, including the use 
? 

%- . 
of operatl onall y-def ined advance organizers, and that 

research should continue t o  explore all the variables, 

I ~ s t e d  earlier. that they used to classify the studies. 

Lawton and Wanska (1977) criticize Barnes and I 

on's review on several polnts,. including P 

s 

cons~stencles in presehting the findings and 

/' 
misinterpretations of Ausubel's theory. Lawton and Wanska 

i. 1 

p o ~ n t  out that it 1s unreasonable to generalize from a 

group of studies that differ in terms of a large group of 

variables, even though they may.be similar in one. They 
z .  

a f w  stress that Ausubel's theory dues not require that 

mean1 ngf ul 1 earn1 nq--occur M J L Y  when an advance organizer is 

presented. +leaningful learning requires a relevant 



assimilative set. A relevant assimilative.set is a ~ 

cognitive structure ta which a learner can link 

propositions contained in the new material. Dnlv in the 

case where the %kud&t does not already possess a suitable.. 

assimilative set, are advance organizers predicted to be 
P 

effective.. 
I 

"Most of the apparent contradi ctl ons in the re1 ated 
research data are cons1 gtent with the 'VIM that a1 l 
meaningful 1 earning (according to Ausubel 's theory) 
occurs either as a result. of spontaneouslv concerned 

P 

subsuhers or by acquiring relevant subsumers trom the 
learning 0 - F  an advance organizer. " (Lawton and Wanska, 
1977, p.240) - 

Moreover, West and Fensham (1976) point out that there 1s 

n& guarantee that learners will use relevant subsumers. 
I 

In their recommendations, Lawton aid Wanska continue - 
the theme of the need for operationalizing de+initions o+ 

advance organ1 zers. 

"Before whether organ1zer.s taci 1 i tate learning. 
and stringent tests of the structure 

of organizeis are required." (p.243) - 

They also point out M e  need for mare -f 24arous anal y s l s  of 

the subject matter, of pretests to measure the learner's .. 

initial state of knowledge, and of achievement tasks that. 

can assess different types of learning. - 
3 t 

f 

Hartley and Davies (1976)  reviewed fifteen years ot 

research into the =ffects of four different ' 

- 

pre-instructional strategies. name19 pretests. behavi oural 

objective$, overviews and advance organizers. Like the 

other reviewers. they found many instances ot contl~ctinq 

results and concluded that "at the present time, amst of 



the research seems con+ used ". (p. 25&) . They state strong1 y 

that the concept of advance organizer must be 

operational ized before add1 tional experimentation wi l l  be 
7- 

worthwhi le. 

\ In a more c-rehensive and penetrating review of 

1, advance organizer studies, Mayera(1979b) concludes that 

advance orqanizws caH affect lesrning. Player divides 

advance organizer studies into two categorl~s - standard, 

I n whi ch one group recei ves an 'advance organizer be+ ore 

instruction whi 1 e the other receives either a =ontrd 

parsage or nothing: and modified, in which one group 

receives an advance organizer bef ore instruction *hi 1 the b 
I I 

other recel ves an organizer a+ter instruction. He reviewed 

27 stands-rd studies and 17 modified studies. 

Important features of Mayer's review, in comparison to 

Barnes and Clawson's and Lawton and Wanska's, are the 

larger cumber a+ studies consrdwed, , a mure precise 

description of the conditions under. which advance 

organizers are predicted to have an effect, and a broader 

evaluataon 'of the studies. Player is critical of Barnes and 

C l  awson' a concl us1 ons. He suggests that even negat i ve 

results can be consistent with assimi latioo theory. -- 

M a v w ' s  revleu is gluded by a model that describes 

three conditions f w meaningful learning. 



- 

"Recept ion  - t h e  new material must b e  received by t h e  
1 earner - 
A v a i l a b i l i t y  - t h e  l e a r n e r  must p o s s e s s ,  p r i o r  t o  
1 e a r n i n g ,  a meaningf ul a s s i m i  1  at1 v e  c o n t e x t  f  w 
I n t e g r a t i n g  t h e  new m a t e r i a l .  
A c t i v a t i o n  - t h e  l e a r n e r  must a c t i v e l y  u s e  t h i s  
c o n t e x t  d u r i n g  l e a r n i n g  t o  i n t e g r a t e  t h e  new 
i n f o r m a t i o n  w i t h  o l d . "  tp.134) * 

Mayer 's  a s s i m i l a t i o n  t h e o r y  p r e d i c t s  t h a t  advance  
$ 

o r g a n i z e r s  wlll have  an  e f + e c t  h e n  t h e  second  and t h i r d  

condi  t i a n s ,  aval labif i t y  and a c t i v a t i o n ,  would n o t  

o t h e r w i s e  occur. Maver d e s c r i b e s  f o u r  s i t u a t i o n s  i n  which b \ 
- - 

advance  o r g a n i z e r s  a r e  p r e d i c t e d  t o  have  an e f f e c t .  They 

are 
- 

1. when t h e  m a t e r i a l  t o  b e  l e a r n e d  is unfamiliar t o  

t h e  l e a r n e r  and c o n c e p t u a l  i n  n a t u r e  

2. when t h e  advance  o r g a n i z e r  p rovxdes  or locates an - 
assimilative c o n t e x t  and e n c o u r a g e s  t h e  l e a r n e r  t o  , 

u 

use t h a t  c o n t e x t  d u r i n g  l e a r n i n g  

3. when the $ e a r n e r  would not h a v e  or u s e  such an 

assimilative c o n t e x t  i f  l e f t  t o  h i s  or h e r  o w n  

d e v i c e s ,  and,  

4. when t h e  test measu res  b r e a d t h  of l e a r n i n 4  r a t h e r  

than v e r b a t i m  r e t e n t i o n .  

~ v a n c e -  o r g a n i z e r s  a r e  p r e d i c t e d  t o  have n o  e f f e c t  under 

t h e  a p p o s i t e  of t h e s e  f o u r  c o n d i t i o n s .  ~ a *  uses - t h e  t e r m  
-- 

" a s s i m i l a t i v e  c c m t e x t U  w i t h o u t  d e f i n i t i o n .  By xt, he seems 

to be r e f e r r i n g  to an e x l s t i n g  set o f 7 c o n c e p t s  i n  t h e  

l e a r n e r ' s  megmry uhrch can act as anchors fur the new 

m a t e r i a l .  I n  other  words. H a v w ' s  assimilative contex t  



s e e m s  t o  be the  satre as Ausubel's conceptual anchors, o r  , 

/ 

/ 

re levant  subsumers. 
\ 

Player judged the  studies t ha t  he reviewed ,on t h r e e  

po ln ts  - the f a m i l i a r l t v  o f  the  new mater ia l ,  t he  . - -- 
1 1  k e l  ~ h o o d  o f  the  the advance organizer serv ing as an 

assimi 1 a t l v e  context, and the '  resu lks  ( t e s t  scores). Hk 

d r e w  the f 01 low1 ng concl u s i  on5. 

I n  standard advance organizer s tudies (advance 

organizer vs. con t ro l ) ,  there  was a small but  consistent 

advantage for the advance organizer group over t h e  con t ro l  

group. I n  modif ied advance organizer s tud ies  (advance 

organizer vs. post wgan lze r ) ,  there  was some evidence t h a t  

the  advance organizer group outperformed the  post organizer 

group. Advance organizers mast s t rong ly  aided performance 
1 .  

when new mater la l  was poor l y  organized, or  when learners  

were inexperienced or  o f  low a b i l i t y .  - Advance organizers 

aided f a r  t r ans fe r  more than near t rans fer .  Near and f a r  

-- 
t rans fe r  are presented as opposite ends of  a continuum, 

w~ t h  near t rans+ er being equivalent t o  speci+ ic  r e t e n t i o n  

of de ta l l s :  f a r  f ransfer  i s  described as t r ans fe r  t o  n e w  

k 
s i tua t ions .  However, no operat ional  de-Fini t ions are given 

+or t rans fer .  

T h ~ e v l  dmce the  f o u r  reviews o f  e a r l y  studies, 

Barnes and Clawson. tawton and Wanska. Har t ley  and Davies, 

and Player, an the whole suppqrts the  advance organizer 
/ 

model. I n  a meta-analysis of  135 a vance w g a n i z w  

studles. Lui ten, A e s  and Ackerson'(l9W) found t h a t  



- - 
- 

< 

- - 
advance organizers have a facilitative effect on learning 

and retention. Many of the apparen-t - -- contradlctlons seem to 

have their roots in a puor interpretation of advance 

G - -- - 
organizer theory or In p o w  methodology. 

Results ot the early studies gave indications of the 
' r 

condltibns under which-advance organizers can be expected 

to enhance learning (new or poorly organized material. 

. ~nexperlenced or low a b i l ~ t y  learners). They also pointed 

ta differences in quallty as well as amount o+ learning. 

However, many 0-6 these studl- share some common 

weaknesses. Advance organizers are not defined 

operationally, and, in some cases, not even described 

adequately. ~ateri'al s are of ten poorly, described. This 

treads a problem in trylng to underst$nd , 

precisely what the posttests measure. Terms like "near and 

far transfer" and "broad learning outcomes" are used to 

categorize but, no operational de+ini tions are 
* 

of+ered. operational de+initions is a serious 

~npediment to continued research in this area because 

#usubel75 and Player's asslmi 1 ation theories predict that 
% 

advance organizers will have different effects on different 

types of learplng. This is a likely cause of the apparent 
1 .  

cmiusion about interpretatlon of results of advance 
V 

~rganizer studies. Another major weakness of these studies 

is the lack of any empirical support +G. -  the mechanism of 
, 

action of the %dvance organizer. The advance organizer is 

assumed to PFrOVID€ a suitable assimilative-cantext and to 
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WWHAOE t h e  l e a < n G L k o  u s e  i t .  The re  is n o  g u a r a n t e e  

'i3 

- - -- 

t h  t t h e  l e a r n e r  a c t u a l  1 y d o e s  use it (West and Fensham,  
i 
i 

1 9 7 6 ) .  

P e r t i n e n t  s t u d i e s  . 
I n  a series of s t u d i e s ,  Player e x p l o r e d  isdes r e l a t e d  

t o  t h e  mechanism W how advance  o r g a n i ' z e r s  work. 

An advance  o r g a n r z e r  is presumed t o  enhance  l e a r n i n g  , 

by t h e  f o l l o w ~ n g  mechanism. The advance  w g a n l z e r  e i t h e r  

p r o v i d e s  or a c t i v a t e s  a s u x t a b l e  " a s s i m i l a t i v e  set" or 

c o g n i t i v e  s t r u c t u r e  i n  t h e  l e a r n e r ' s  mind. Sub?equent ly ,  
- -  - 

w h i l e  r e a d i n q  t h e  new material, t h e  l e a r n e r  l p n k s  
I 

p r o p o s i t i o n s  i n  t h e  new t e x t  t a c p r o p o s i t i o n s  i n  t h e  

a s s imi  l a t i v c  set. The l o c u s  of e f f e c t  of t h e  advance  

o r g a n i z e r  may be at the encod ing  s t a g e ,  when i n + o r m a t j o n  is 
'h 

being 1 e a r n e d ,  o r  a t  t h e  r e t r i e v o s t a q e ,  when i n + o r m a t i o n  

is b e i n g  r e c a l l e d .  The new material may become i n t e g r a t e d  
0 I 

w l t h  e x i s t i n g  knowledge, p r o d u c i n g , a  q u a l i t a t i v e l y  - 

- d i f f e r e n t  c o g n i t i v e  s t r u c t u r e  a s  an end p r o d u c t ,  or i t  may 
- 

/ 

/ & slrnply e n l a r g e  the e x i s t i n g  c o g n i t i v e  s t r u c t u r e  by a d d i n g  

A s s i m i  1 at1  v e  set. I n  o n e  set 'o+ e x p e r i m e n t s  (Player, , 

1975a), s t u d e n t s  were t a u g h t  t h e  c o n c e p t  o+ b inomia l  

p r o b a b i l i t y  b y  two methods. One g roup  was t a u g h t  u s i n g  a 
* 

formal  s t a t e m e n t  of a r u l e  and e x p l a n a t i o n s  t h a t  were 
\ 

* B 
exressed o n l y  within the c o n t e x t  o f  t h e  + w m u l a i  The o t h e r  

g r w p  was t a u g h t  b y  a t t e m p t i n g  t o  relate t h e  v a r i a b l e s  i n  

the fo rmula  t o  the l e a r n e r ' s  e x p e r i e n c e .  The f i r s t  method 



/ 

e r e m p l i f  iw t h e  rote l e a r n i n g  .set*: t h e  second  exem@ i f  lei  
- 

t h e  meaningfu l  l e a r n i n g  set. 
- 

R e s u l t s  i n d i c a t e d  n o  d i f + e r e n c e  i n  amount of l e a r n i n g .  A 

However, t h e  first g r o u p  e x c e l l e d  on n e a r  t r a n s f e r  (rote = 

l e a r n i n g ) ,  w h i l e a t h e  second  group  e x c e l l e d  on f a r  t r a n s f e r  ' 

(meaningfu l  l e a r n i n g ) .  - -Analys i s  of -cecal 1 p r o t o c o l s  
f 

0 

i n d i c a t e d  t h a t  t h e  " r u l e "  g roup  w a s  add ing  m o r e  and m o r e  

- i s o l a t e d  i n +  o r m a t i s n  ' t o  memory, w h i l e  t h e  "expec i ence"  

g roup  w a s  s t r e a m 1  i n i n g  and i n t e g r a t i n g  new m a t e r i  a1  ,with 
5 

u 

e x i s t i t 5 9  knawfedge. ~ u r t h e r ,  e x p e r i m e n t a l  r e s u l t s  r e v e a l e d  

y .  
an  a p t i t b  X t r e a t m e n t  i n t e r a ; t i o n  i n  whlch s i d b p c t ~  w k d .  

, 
had 1  i t t l e  i n t u i t i v e '  knowledge abou t  p robab i  1  i t y  and 'C 

- 
c o m b i n a t i o n s  f a r e d  b e t t e r  w i t h  t h e  " r u l e "  ~ e t h o d ,  w h i l e  

t h o s e  who w e r e  h i g h  i n  t h e s e  a n t u i t 1 o r - s  performed betti& 

w l  t h  t h e  r "exper lenceu  method. T h i s  i n t e r a c t i o n  is 

a c a n s i s t e n t  w i t h  t h e  i d e a  t h a t  meaning+ u l  l e a r n l n g  r e q u i r e s  - 
- 

, that t h e  l e a r n e r  have a p p r o p r i a t e  p r e r e q u l s ~ t e  c o n c e p t s .  . ..> 

T h l s  sets t h e  stage f o r  t h e  s t u d v  of advance o r g a n i z e r s .  
, 

whl ch are presumed t o  p r o v l  de an  a p p r o p r l  a t e  a s s 1  m i  1 a t 2 v e  

set where o n e  d o e s  n o t  a l r e a d y  e x i s t .  

A s t u d y  (Hayer,  1976a) i n  which s u b j e c t s  memorized 
-, I 

I l n k s  among nonsense  letters, words, or ci t ies w a s  

u n d e r t a k e n  t o ' c l a r i f y  t h e  i d e a  t h a t  meaningful  l e a r n i n g  
r 

i nvol  ves assi m i  1 a t  i on of new i nf o r m a t  i on t o  an e x  i st i ng ,  

s u p e r o r d i n a t e  s t r u c t u r e  w schema. - Three  g r o u p s  of 

s u b j e c t s  memorized one-way l l n k s  b e t y e e n  p a i r s  of 

i n t e r l o c k i n g  elements. Each group  l e a r n e d  t h e  same set of 



a s s a c i a t i m s  - b u t  i n  d r f + e r e n t  c o n t e x t s .  One g r o u p  

l e a r n e d  p a i r e d  f ettw c m b i n a t l o n s  that they were t o l d  

- - - - %  
. 

r e p r e s e n t e d  one-way p a t h s  between p o i n t s  i n  a farest, +or 

example, C t o  N. a n o t h e r  g roup  l e q r n e d  paired-word 

c o m b i h a t x ~ n 5  t h a t  r e p r e s e n t e d  one-way message c o n n e c t i o n s  

between cqde-named s p i e s ,  f o r  example,- CLERK t o  NEIGHBOH. 

The t h i r d  g roup  l e a r n e d  c i t y  c o m b i n a t i o n s  t h a t  
\ 

r e p r e s e n t e d  one-way f l i g h t  p a t h s  between U S  c x t h s ,  for 
- 

; CHICAGO t o  NEW YOHK. The g r o u p  that l e a r n e d  

c o n n e c t i o n s  between c i t i e s  w a s  g i v e n  a map of t h e  
/ 

1 i2/ved c l t i e s  t o  examine before l e a r n i n g .  T h i s  t h i r d  / 

I 
t r y a t m e n t  g roup  is t h e  graup t h a t  is assumed t o  h a v e  a pJ- , 

7 , 

re'i e v a n t  e x i - s t i n g  coqnx tive s t r u c t u d e .  The map 1s a s s u  
\ 
\ 

t o  + n c t i o n  as  a n  advance  o r g a n i z e r ,  \ p r o v ~ d i n g  a meaning& 
\ 

the n e w  i n f o r m a t i o n  t o  be l e a r n e d .  A l l  g r o u p s  '1 , / 
. % 1 

Shdled u n t i  1  t h e y  c o u l d  r e p r o d u c e  t h e  i n d i v i d u a l  l i n k s  of  / 
2, 

.,4 
p a i r s  of e l e m e n t s  (letters, words, or names of 

p e e f e c t l y .  They were t h e n  a d m i n i s t e r e d  a t r a n s f e r  p o s t t e s t  . 
- 

of problems  t h a t  required them to d e t e r m i n e  t h e  l e n g t h  or 

c o s t  of a p a t h  between a p a i r  of e l emen t s .  811  g r o u p s  

performed w e l l  on s h o r t  p rob lems ,  h a v i n g  o n e - - o r  two-step 

p a t h s ,  b u t  t h e  " c i t i e s "  g r w  e x c e l l e d  on long ,  complex 

prpblems,  t h a t  had three- ,  +our-, or f i v e - s t e p  p a t h s .  
-- 

Hayer concluded t h a t  the m a p  may have s e r v e d  as a n  

assimx 1 at1 ve set. Again. support is d e m o n s t r a t e d  +& the 
P 

that a meaningful l e a r n i n g  set l e a d s  t o  a d i f f e r e n t  

learn1 nq outcome. 



/' 
0 

Locus a f  e f f e c t -  A supplerrrental+tudy (tlayer, 1916a) 

/'. w a s  c a r r ~ e d  p o i n t s .  F i r s t .  t h e  ef+ect 
d 

may have the  p r e s e n c e  of  a v i s u a l  

d i s p l a y  of ( the map) f o r  one group.  T o  

a v o l d  t h i s  were used  t o r  any q roup  i n  the - 
J 

s upp l&kr , ta l  study. Second,  an ' advance  o r g a n i z e r  may have  
/' 
, 

~ t s  locus  o+ e f f e c t  a t  t h e  encod ing  s t a g e  or a t  t h e  

retrieval s t a g e .  / 
- - 

In t h z s  s t u d y ,  a l l  s u b j e c t s  l e a r n e d  p a i r s  of letters. 

The t h r e e *  t r e a t m e n t  g r o u p s  w e  a c o n t r d l  group that 

r e c e i v e d  no f u r t h e r  i n f o r m a t i o n  abou t  t h e  le t te r -hat rs .  an 
\ 

advance  o r g a n i z e r  g roup  t h a t  r e c e i v e d  a 1  i st show1 ng t h a t  

t h e  letters w e r e  a b b r e v i a t i o n s  +or t h e  names of c i t i e s  7 

a i r l i n e  f  l ' i g h t  p a t h s  b e f a r e  l e a r n i n g ,  and a p o s t  o r g a n i z e r  

q roup  t h a t  r e ~ e i v e d  the l e t t e r - c i t y -  list a+ ter l e a r n i n g .  
- 

R e s u l t s  of t h e  s u p p l e m e n t a l  study showed that a1 1  three 

g r o u p s  were s i m i l a r  ~ n  t h e  s o l u t i o n  o f  s h o r t  p rob lems ,  b u t  

the advance  organizer g r w p  e x c e l j e d  on long ,  complex 

problems.  S i n c e  t h e  " b e f o r e "  g r b  p  per formed b e t t e r  than 4 4 4 

the " a f t e r "  g roup ,  t h e s e  r e s u l t s  supper% t h e  i d e a  t h a t  the 

o r g a n i z e r  f u n c t i o n s  -as an  encod ing  rather than a s  a 
.H 

r e t r i e v a l  a i d .  However, the use of t h e  a s s i n i  l a t i v e  set 

duri-nq l e a r n i n g  is ASSWED.  Thwe is n o  d i r e c t  e m p i r i c a l  

e v i d e n c e  of what use s u b j e c t s  made of the advance o r g a n i z e r  . 
w h i l e  l e a r n i n g .  

L e a r n i n Q  outcomes.  I n  a s u b s e m s e r i e s  of studxes, 

May- (Player 1975b, 1976b, 1979a, 198rj: Hay- and Brmage, , 



19&(~) e x p l o r e d  the e+fect of advance  o r g a n i z e r s  (among 
i 

- 

o t h e r  i n s t r u c t i o n a l  v a r i a b l e s )  on l e a r n i n g -  a computer  

language.  The t a s k s  i n  a11 t h e  s t u d i e s  were  s i m i l a r  - 
- - - 

i e a r n ~ n q  a computer l a n g u a g e  from a d e s c r i p t i v e  t e x t .  
F- 

E v a l u a t i b n  of s u b j ~ t s '  s u c c e s s  w a s  also s i m i l a r  i n  a l l  t h e  

studies - a w r i t t e n  test c o n t a i n i n g  v = r y i n g  i n  

type of a c t 1  v i  ty ,  namely, i n t e r p r e t i n g  or g e n e r a t i n g  a 

program, and complex i ty .  Th ree  c a t e g o r i e s  o+ c d m p l e x i t y  

are d e s c r i b e d .  The s i m p l e s t  t y p e  of  p rob lem i n v o l v e d  a 
- 

s:ngl e The n e x t  e v e 1  used  

complex l e v e l  u sed  l o o p i n g  

programs. 

In t h e  f i r s t  experiment (1975b), t h e  g o a l  w a s  t o  - 

d e t e r m i n e  h o w  d i f f e r e n t  t y p e s  o f  l e a r n i n g  sets i n c o r p o r a t e d  - 
into i n s t r u ' c t i  on waul d ifif 1  u e n c e  l e a r n i n g .  Twenty 

university s t u d e n t s  w e r e  t h e  s u b j e c t s  i n  e a c h  cell of a 4x2 

+ a c t o r l a 1  d e s i g n .  T h e  f i r s t  f a c t o r  

- i n s t r u c t l c x r  - r u l e ,  model, r u l e - f l o w ,  e l - f low.  - The 

rule group  r e c e i v e d  o n l y  a d e s c r ' i p t i v e  t e x t  d e s c r i b i n g  t h e  

r u l e s  f o r  FORTRAN s t a t e m e n t s .  The m d e l  g r o u p  r e c e i v e d  a 
- - 

d l  agra&;t1c model of a computer  e x p r e s s e d  in f a m i  1 i ar  

terms. t i c k e t  ui ndows, s c w e b a a r d s ,  and shopp ing  
I 

lists. and a d e s c r i p t i v e  t e x t  t h a t  exp la in$d  FORTRAN 

stateme'itts i n  terms o-f t h e  mudel. The ru l e - f low and 

nodel -f 1  c* g r o u p s  r e c e i v e d  f l o w c h a r t  representations yf 
1 -  

e a c h  of t h e  FORTRAN s t a t e m e n t s  a-11 as  t h e  c o r r e s P o n d i n g  . 
r u i e  w model g r w p  materials. The g r o u p s  t h a t  r e c e i v e d  a 



model OF a computer  p r i o r  t o  l e a r n l n q  r e p r e s e n t  t r e a t m e n t s  

\ -- 

t h a t  pro-da- a areani nqf u l  a s s i m i  1 at ive  set, TFiEP3iiiiCond 

f a c t o r  war  @bunt  of p r a c t i c e .  Some s u b j e c t s  were allowed 

t o  p r a c t i c e  p rob lems  s i m i l a r  t o  t h o s e  I n  t h e  p o s t t e s t  a f t e r  
a 

l e a r n i n g  whi l e  o t h e r s  r e c e i v e d  no  p r a c t i c e .  
- 

Subjects w e r e  f i r s t  g i v e n  an a l g e b r a  fwetest' and 

q u e s t i o n n a i r e  a b o u t  p r e v i o u s  proqrammi nq e x p e r 1  ence .  They 

were then a% lowed to read t h r o u g h  t h e  i n s t r u c t i o n a i  booklet 

and l e a r n  t h e  material a t  t h e i r  own rates. On campletlocr.  

those i n  t h e  p r a c t i c e  group  were g i v e n  a deck of p r a c t l c e  

c a r d s ,  t h a t  p r e s e n t e d  prob lems  s i m i l a r  t o  those an  the 

i n s t r u k i o n a l  book1 et, an&-were a1 lowedo t o  work through 

them a t  t h e i r  o w n  rates. A l l  s u b j e c t s  w e r e  g i v e n  a 

p a s t t e s t  of p rob lems  t h a t  v a r i e d  by* - m, name1 y .  

~nterpretat~on and g e n e r a t i o h ,  and cob1 e x  i ty. name1 y ,  .- 
s t a t e m e n t ,  m - l o o p i n g ,  and loop ing .  

1 2 
I-- 

Mayer found  no  e f f e c t  d u e  t o  p r a c t i c e .  He &soned 

that t h e r e  w a s  no  e f + e c t  p o s s i b l y  b e c a u s e  p r a c t i c e - t i m e  w a s  

50 s h o r t  and t h e  p r a c t i c e  prob lems  so s i m p l e  and similar to  
- - 

t h o s e  i n  t h e  i n s t r u c t i o n a l  b o o k l e t .  i h e r e  w e r e  no 

s t a t i s t i c a l l y -  r e 1  l a b l e  main e f f e c t s  due t o  method a+ 

i n s t r u c t i o n .  However, s e v e r a l  i n t e r e s t i n g  i n t e r a c t i o n s  

w e r e  found.  A two-way i n t e r a c t i o n  w a s  f w n d  t n  whlch the 

model g r o u p s  e x c e l l e d  i i n t w p r e t i n g  programs wh~le the- - R 
<' non-mudel g r o u p s  w e r e  s u p e r i o r  i n  q e n e r a t i n q  programs.  

/ 

Mayer also found  a -3-way i n t e r a c t i o n  among method oi 

i n s t r u c t i o n .  t y p e  of problem and c o m p l e x i t v  of problem, I 



Jht ovmrai 1 c m c ~ u s i o o  was that qualitative 

t w i t d u r f ~ g  the me1 as rlsn advance organizer. 
e -. c F. 

-- 

Me proposed that  e e l  s u b ~ e c t s  had a m s n s n g + u l  

k' coqnt t t h  structure w r t h  strong external c nectronr 

l u t o c r i l  t . Mw-1 suQ3acts Learned by rote and 
1 

*, a coqnrtrva structure w i t h  strung internal  cmnac 

extarnal cmnectrms p i a c e s  n m  infaraatlon 4t the ends ot 

v e r v  I m p  pathwrvs in the tearnew's cogn l t l ve  structure, 
- 



5 

These pathwavs can be t raversed t o  many other subsets of 

knawledge. thereby leading t o  t rans fe r  t o  new s l  tuat ions. 

On the  other hand, l n t e r n a l  connections place new 

information a t  the  ends of short  path ays t ha t  d o  not lead C 
t o  previous know1 edge, th-eby ~ n h i  b i  t i n q  tar  trans+er. 

Advance wpaniz.er vs. DO& orqanlzer. Another set of 

experiments c1976b) used the  same model and a sxmilar - - 
ex  per; mental desi qn t o  t e s t  the- pied1 c t  1 on t h a t  p r e t r a ~  n l  nq 

- - - 

w i t h  a concrete model of a computer wi ll r e s u l t  i n  a 
b 

d i f f e ren t  pa t te rn  of t ransfer  than post - t ra rn inq wl'th the 

same model, ~ r e t r a i n l n g  means t h a t  t he  *el i s  used as an 

advance organ lzw:  pas t - t ra in ing  means t h a t  it is,used as a 

\ - 
post organizer. Results ind ica ted t h a t  the  advance 

1 
organr ier group per+ormd be t t e r  on problems requ i r i nq  t a r  

t rans fe r  than t hJ- e post organizer group. l h i s  conclusion 1s 

consistent w i th  the l n t e r p r e t a t l o n  t ha t  the  locus o t  effect 

a+ t h e  organizer 1s a t  the  encoding (or  learn ing)  stage. 

not at' the r e t r i e v a l  stage. I n  other words, i t  i s  ' 

-consis tent  w l t h  assimilation theory t h a t  s ta tes  that the 

meaningful learn lng s e t  must be act ive'  dur ing learnlng. 



- 0 A c t i v a t i o n  of the a s s i m a l a t i v e  set, The s t u d i e s  
f 

examined so f a r  a d d r e s s  t h e  i s s u e  of avai l a b i l i t y  o+ a 

m & i  nqf u l  1  e a r n 1  ng set. A s s 1  m i  1 a t i  on t h e o r y  a1 so suggests 
- -- 

-- - - 

that the 1 e a r n e r  must a c t i v e 1  y u s e  t h e  a s s i m i  l a t i v e  c o n t e x t  

. d u r i n g  l e a r n i n g .  I n  the p r e v i o u s  s t u d i e s ,  t h e  - 
of the meaningful  l e a r n i n g  set is t a k e n  fo r  g r a n t e d .  Mayer 

11980) s t u d i e d  e l a b o r a t i o n  t e c h n i q u e s  a s ' a  means o+ 
?. 

effecting the a c t i v a t i o n .  H e  d e s c r i b e S  two commbn types of 

el a b o r a t l m  a c t i v i t ~ c s .  -die 1s c o m p a r a t i v e  e l a b o r a t i o n  i n  

which a l e a r n e r  e x p l a i n s  t h e  r e l a t i o n  between c o n c e p t s  i n  

the t e x t .  The o t h e r  1s i n t e g r a t i v e  e l a b o r a t i o n  i n  which a  
? 

learner e x p l a i n s  the r e l a t i o n  between a c o n c e p t  i n  t h e e x t  -- 
B 

and other c o n c e p t s  a l r e a d y  i n  m e m o r y .  . I n t e g r a t i v e  

e l a b o r d t i o n  can  be c o n s i d e r e d  a s  a method t o  a c t i v a t e  u s e  

of an assimilative set. _ 

I n  the f o u r t h  experiment of t h e  s t u d y  r e p o r t e d  I n  
V 

/' 

((aver ' t  1 W 3 1  + o u r  t r e a t m e n t ;  w e r e  compared - advance  

organizer w l  t h o u t  el a b w a t i o n ,  model e l a b o r a t i o n  w i t h o u t  

advance wgan lze r ,  e l a b w a t l o n  w i t h o u t  a m o d e l ,  and post 
I---' 

organizer. used t h e  s a m e  model and a 

s i m l  l a r  d e s i g n  as t h e  0th-  e x p e r i m e n t s  In th ls  study. T h e  

p o s t  o r g a n i z e r  group f u n c t i o n e d  as a c o n t k o l  group.  T h e  
-. = 

+ ~ r s t  groucrepresents the t y p i c a l  advance  c r g a n x z e r  

t r e a t m e n t  g roup ,  where s u b j e c t s  are  g i v e n  a n  w g a n i z w  t o  

study BEfOFrE l e a r n i n g  new i n f w a a t i o n ,  b u t  s u b j e c t s '  

c-ocessing ~nvolvlng t h e  o r g a n i z e r  IS ASSUED to 
I 

take place. T h e  model e l a b o r a t i o n  group r e p r e s e n t s  t h e  



a case where there  i s  empir ica l  evidence t ha t  subjects d ~ d  

engage I n  r e l a t i n g  new i n +  ormation t o  previous1 y known and 
.. 

f a m i l i a r  concepts DURING learning. &n other words, an 

assr mi 1 at1  ve set was demonstrably act1 vatedt du r i  nq 

1 earning. The conparatlve e l  abwat ion  group approxi mates 

a he rote- learn ing s i t u a t i o n  i n  which :earners re1 a t e  new 
f 

proposi t ions t o  each other but  make no connections t o  an 

e x i s t l n g  cogn i t i ve  structure,  
. .  

Results indicated t h a t  a l l  treatment qroups performed 
si 

b e t t e i  than the con t ro l  group. However, the  treatment 

groups could be ranked w i th  respect t o  breadth o+ trans+er. 

wh'ich Player defines. i n  terms o f  length of  the  post tes t  ' . 
problems., Long problems, invo lv ing  a  v a r i e t y  ot 

operations, are considered examples of  tar  t rans f  er, whi le 

-- f- 

shor t  problems, w i th  few d i f f e r e n t  operat~ons,  are 

cons1 dered near t r ans fe r  . The advance organ i zer p r ~ o t e d  

the broadest transf er and cumparati ve el abwat  1 on the 

narrowest. The model e laborat ion groAp was i n  the  middle. 

- 

These r e s u l t s  show t h e  separate e f+ects  o+ advance 

organizers and e labora t ion  a c t i v i t i e s .  T h e  l o g ~ c a l  next 

step i n  research is t o  combine the'twu t o  examine the 
I 

e f f e c t s  of  an advance organizer whose use can be 

empirical l v  guaranteed through the use of  el abwa t i on  

a c t ~ v ~ t i e s , \ ,  This combinadign . s  one of  the  features of mv 



Student a b i l i t y .  A second fac to r  examined i n  Mayer's 

experiment (1980) was the e f fec t  o f  m a t h e k t i c s  a b i l i t y .  . 
Separate analyses of r e s u l t s  foAr h i g h - a b i l i t y  subjects  and 

t o r  - - l ow-ab i l i t y  subjects showed no main o r  i n t e r a c t i o n  

ef t e c t s  for h igh -ab i l i t y  subjects. There was, however, a 

s ta t1  s t i c a l  l y  re1  i a b l e  treatment x problem length  

interaction i n - t h e  l ow-ab l l i t y  group. The i n t e r a c t i o n  

showed. t ha t  f o r  low-abi 1 ity subjects, the advance 

organlzer promoted t he  broadest t ransfer  and comparative 
- --- 

el abarat i on  the narrowest. The model e l  abarat ion group w a s  

I n  the middle. These r e s u l t s  -we= cons is ten t  w i t h  t he  i d e a  
- 

that low-abi 1 i t y  subjects are l eas t  li ke lv  t o  have or  - 

ac t i va te  a su i t ab le  ass im i l a t i ve  context on their .own. 

lhev are. therefore,  most l i k e l y  to-be helped bv a c t i v i t i e s  

- t h a t  provide an assimi 1 a t i v e  context. such as an advance 

organlzer. or ac t i va te  an ass imi lzk ive  context, such as 

~ n t e g r a t i v e  elaboratnon. 

t 

Learninq outcomes and advance ortaanizer s t ructure.  in 

I the t ~ n a l  studv i n  t h i s  series. Mayer and Wornage ( 196V)  

, , exam1 n e d  advance organizers i n  r e l a t i o n  t o  assimi i a t i o n  

theor+.at  a much f l n e r  l eve l  5f de ta i l .  Each programming 

language statement w a s  broken down i n t o  a set  of 

t r a n c ~ c t i o n s ,  a transactxon being an opgrat lon ca r r i ed  out - 
on some object  ~n sorrre memory l oca t i op  o f  the computer. 

CT 
0- 

The s a w  m o d e l  of a computer as i n  p rFvzws  studie; w a s  

used a5 an advance organizer. Each type of " loca t ionu  



l o c a t i o n s  +or  data, a n d  p o i n t e r  t o  p rogram i n s t r u c t ~ o n r .  
/ -- 

was e x p l i c l t l v  p r e s e n t e d  i n  c o n c r e t e  f a m ~ l i a r  t e r m s  I n  t h e  
I 

a d v a n c e  o r g a n l z w S a  The f o u r  l o c a t i o n s  w e r e  c a l l e d  t h e  

concep tua l .  a n c h o r s .  T o  a i d  a n a l v s i s  later. t h e  t e x t  (new 

m a t e r l  a1 1 w a s  b r o k e n  down i n t o  p r o p o s i t i o n s ,  u n l  ts of  ope 
4 

i d e a ,  which  I n  t u r n  w e r e  r e l a t e d  t o  t h e  c o n c e p t u a l  a n c h o r s  

i n  t he  a d v a n c e d  o r g a n i z e r .  I d e a  u n i t s  t h a t  werC f elated t o  

c o n c e p t u a l  a n c h o r s  w e r e  cal l ed  " c o n c e p t  i d e a  u_nl ts". 7 h e r e  

w e r e  a i so  " + & m a t  i d e a  u n l t s " .  t h a t  described t h e  f o r m a t  of 
* 

the s ta tement ; .  and "technlcal/a u n l  ts". t h a t  p r o v i d e d  

t e c h n i c a l  i n f o r m a t ~ o n .  F o r  d a t  and technical i d e a  u n i t s  
, 

c o u l d  n o t  b e  d i r e c t l y  r e l a t e d  t o  t h e  a d v a n c e  o r g a n i z e r .  

One g r o u p  r e a d  t h e  o r g a n i z e r  b e f o r e  r e a d i n g  t h e  new t e x t  

q a n i z e r l ;  t h e  o t h e r  r e a d  t h e  o r g a n i z e r  
*L d 

ng t h e  t e x t  ( p o s t  r ) .  Both g r o u p s  w e r e  

then tested on t h e  t e x t  u s i n g  a m o d l f i e d  recall  test. 

T h e  recal l  prbtocols were b r o k e n  down i n t o >  
s 

p r o p o s l t l o n s .  The p r o p o s l t l o n s  w e r e  c l a s s i f  l e d  i n t o  n i n e  

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

n a v e l .  vague ,  or c o n n e c t i v e  summaries: t e x t  a p p r o p r i a t e .  . - 
t e x t  ~ n a p p r o p r i a t e ,  o r  model i n t r u s i o n s .  R e s u l t s  s u p p o r t e d  

a p a t t e r n  p r e d i c t e d  bv assimilation e n c o d l n q  t h e o r y .  The 

a d v a n c e  o r q a n l z w  gr&p recalled m o r e  cmcept  idea u n i t s .  

n o v e l  s u m m a r l  es. md t e x t - a p p r o p r  i a t e  and  m d e i  i n t r u s i o n s .  ' 

I h e  p o s t  o r g a n i z e r  g r o u p  r e c a l l e d  more t e c h n i c a l  and  f e r n a t  

unl ts, vague and. c o n n e c t 1  ve  summarl es, and  
- - -  

t e x t - l n a p p r o p r i  a t e  i n t r u s i o n s .  Aqaln ,  t h w e  is empirical 



& 
s u p p o r t  f o r  t h e  e x i s t e n c e  of qua1 i t a t i v e l v  d i f f e r e n t .  

-- 

l e a r n i n g  outcomes. Moreover,- t h e  d i f f e r e n t  l e a r n i n g  

outcomes are now d e s c r i b e d  i n  a way t h a t  refates more * 

d i r e c t l y  t o  t h e  s t r u c t u r e  o f n t h e  o r g a n i z e r  and the new 

i n t o r m a t i o n .  T h i s  t y p e  of d e s c r l p t i o n h  of l e a r n i n g  ou tcomes  
/ 

i mproves on earl i er s t u d 1  es, where 1 e a r n i  nq ou tcomes  are 4 
d e s c r ~ b e d  only  In teras of n e a r  and f a r  t r a n s + w .  

h o t h e r - s t u d y  that r e l a t e d  l e a r h i n g  outcomes t o  t h e -  

s t r u c t ' u r e  of t h e  o r g a n i z e r  w a s  c a r r i e d  o u t  by Derry  (1984). 

T w a  t r e a t m e n t  g r o u p s  weFe used-  One group  received a n  

>- 

advance  o r g a n i z e r .  which was a p r o s e  passage d e s c r i b i n g  

f l v e  themes t h a t  would l a h ~  a p p e a r  m o r e  s p e c i f i c a l l y  i n  

t h e  t e x t  t o  b e  l e a r n e d .  The c o n t r o l  g roup  r e c e i v e d  a 

p l a c e b ~ . i , n t r b d u c t i o n .  S u b j e c t s  w e r e  i n s t r u c t e d  t o  use t h e  
1 

i n t r o d u c t o r y  material as an a i d  t o  l e a r n i n g .  S u b j e c t s  t h e n  

s tudi&__a t e x t  a b o u t  G r e e k  mytholngy; T h e  advance  ,. - 
o r g a n i z e r  and text material w e r e  br'oken down i n t q  i d e a  

1 
u n i t s  which w e r e  o r g a n l i e d  i n t o  a h i e r a r c h i c a l  s t r u c t u r e .  

The ldea u n i t s  w e r e  c l a s s i f i e d  a s  schema-implied,  a 

schema-madl f  v i  g o r  schema-1 rrel e v a n t  . ~ c h e m a & h p b  
- e, r e d  

~ d e a s  w e F e  o n e s  that w e r e  easy t o  relate to t h e  advance 

w g a n l z e r  w i t h  l i t t l e  e x t e n s i o n  of t h e  o r g a n i z e r  i d e a s  

r e q u z r e d .  S c h ~ a - m u d i f y i n g  ideas w e r e  o n e s  tha t  c o u l d  be 

r e l a t e d  fo  the advance  organizer w i t h  a change,  

i a d ~ f r c a t i o n  w a d d i t i o n  r e q u i r e d  t o  the o r g a n i z e r  i d e a s .  

Schema-irrelevant i d e a s  uere ones t h a t  w e r e  u n r e l a t e d  to 

the wganl z w  i d e a s .  



Mter s t u d v i n g  t h e  t e x t .  s u b j e c t s  were g i v e n  a 
'% 

p o s t t e s t  w i t h  t h r e e  s u b s c a l e s .  one +or each of  t h e  t h r e e  
- 

t y p e s  of idea u n i t s .  The advance  organizer gr up s c o r e d  'P - . $  
h l g h e s t  on t h e  schema-mod1 f y i n g  s u b s c a l e .  T h e  c o n t r o l  

g roup  s c o r e d  h i g h e s t  on t h e  schema-implied s u b s c a l e .  
B 

h a t h e r  a n a l y s i s  showed t h a t .  on t h e  s h e m a - m o d 1  f y l  ng 

s u d s c a l e ,  b o t h  advance  o r g a n i z e r ,  and c o n t r o l  groups 
-1 

able t o  a v o i d  i n t r u s i ~ n  of advance  o r g a n i z e r  i d e a s .  

4 Howev@r, on t h e  schema-implied s u b s c a l e .  t h e  advance  

wganizer ,grc-oup &owed great- i n t r u s i o n  of  advance  

o r g a n i z e r  i d e a s  t h a n  t h e  c o n t r o l  group.  Der ry  conc luded  

h a t  t h e  advance  o r g a n i z e r  "app-d s i m u l ~ a n e o u s l  t o  

\ d e p r e s s  r e c o g n i  t m -  of schema-imp1 i e d - " d e t a i  l and improve 

r e c o g n a t l o n  f o r  schema m o d i f i c a t i o n s "  Ip .102) .  
,' 

Der rv  also f  aund an ~ n t e r a c t i o n  between t r e a t m e n t  and 

- ,- \ ,-/ 

r e a s a n i n g  a b i  1 i t y  ~i t h i n ' \  t h e  advance  o r g a n i z e r  g roup ,  
% 

= / I 

I 
s u b j e c t s  w i t h  hi'qh reasonin,g abi l I t y  per+orked bet ter  

f i  4 

o v e r a l l  t h a n  t h o s e  w i t h  lo& r e a s o n i n g  a b i l i t y  but r e a s c n l n q  

abil l t v  was n o t  a d e t e r m i n e r  a+ s u c c e s s  i n  t h e  c o n t r o l  

group. From t h l s  r e s u l t ,  s h e  conc luded  t h a t  l e a r n i n g  w i t h  
-a 

an advance  o r g a n i z e r  i n v o l S e d  a l o g i c a l  r e a s o n i n g  p r o c e s s  

r a t h e r  t h a n  r e l l a n c e  o n l y  on memorizat ion.  U c c w d i n q  t o  

Der ry ,  t h i s  r e s u l t  imp1 ies t h a t  t h e  c'bgoi t ~ v o  p c o c e s s i n g  
.? 

involved iv u s i n g  an advance  o r g a n i z e r  is d e d u c t i v e  i n  

n a t u r e .  

S t u d e n t  a b i l  it; r e v i s ~ t e d .  The trsue ot the 

~ n t e r a c t i o n  of advance o r g a n l z s r  and subject's ."abi 1 ity" i s  



a cloudy one, The "early" advance wganizw stucttes t b y w  

1979b) indicated that advance organizers had their greatest 

ef fect  for ine~perienced~or low-abiliwlearners. Mayer's 

binomial probability study (1975a) showed t t learners who v 
were high in intuitions about probability fared bette5&with 

-- 
the advance organizer than those who were low in such 

, ~ n t u i  tions. In Maver' s elaboration study (198~)~ students 

with high mathematics-ability showed no effect due to the - .  
3 

advance organizer. but law ability students showed-a 
7 

positive effect. Derry (1984):found a positive interaction 
. - 
between advance arganizerhd good reasoning ability. 

P 

ihe~e~results appear contradictory at first glance. 
1 

* , 

There may be two important rea-sons fo~---this situation. ftre 

~bvlous mte is that there is a great variety o+ different 

measures used for "abi l ity", so that. there is no consistent ' - ' 

.F-. 

operational de+initi& of "ability" across the studles- 
7 -  f * - L 

Unother possl ble reasqn is that the advance organizers 
2e-1~:: 

themselves differ widely, For example, in much nf his 

- - advance organizer research, M a y w  uses a concrete model a+ 

a computer as an advance organizer. The sub~ect matter of 

the organizer includes ideas like scoreboards and shoppiang 

e 
l~sts, which act as analogies f w  law level details, in the 

- 

h~erairchical sense, for ~ d e a s  in the new material. In 

contrast. k r y ' s  advance organizer idmare abstract and 

general thans the ideas in the new material . Yet bath 
- -  - 

organizers are describe& as functioning as comparative 

wganlzers. It may be that the differences in the types of a 2 



advahce organizer5 are responsible far the d i f f e r a t  - 

interactions. 
e 

Summary o+ f indinqs es~eciallv ~ertinebt to thl s research 

- / 
iffany studies indxcate that an app riate sslmilatlvgp "/ 

/ * \ 
learning of new-'material.\ ~hiJ/e some 

i 

\ Derry. 1984) include\instructions t o  

' <d 
subject5 to use the advance organizer as anAaid to 

learping, NONE includes any methods to ensure that sub~ects ' 

actually are relating the'new material to the advance 

organizer. My study will include an activi-ty in which 

subjects will have to keep referring back to the advance 

D organizer and w i l l  leave. a trace of the connections that 

they made between paragraphs of the new n,aterlal they are 

reading and sections of the advance organrzer. 

Qnly poor operational deiinitions ex1 st for advance 

,organizers. As  a result, a var~ety of quite differint 

introductory activities are called advance organizers in 

the research. This lack of operationalization leads to __ - - 
inconsistency, whi.ch, in turn, makes it very difficult to 

/ . generalize across studies. This qtudy will show that' it is 

possible. to identify different types of advance organizers 

by their relationship to a hierarchical m a p  of content 

presented in the material to b e  learned. It will also 

compare diff w e n t  types of advance organizers In an attempt 
7 

tu  sola ate efiects that are c a ~ s e d  by these differences. 

While advance organizers do not seem to cm+er any 

advantage when measures of total learning are used. thev d o  



s e e m  t o  af  fect t h e  quality of learning. ~ l d v a k e  o r g a n ~ z w s  
-- 

a p p e a r  t o  promate  t h e  r e t e n t i o n  of c o n c e p t u a l  r a t h e r  t h a n  

t a c t u a l  d e t a i  1s. They a p p e a r  t o  enhance  t h e  abi 1  i t v  t o  
- 

s o l v e  proble-ms - t h a t  i n v o l v e  a p p l y i n g  knowledge t o  new 1 
I! 

situations. b u t  may r e t a r d  t h e  a b i l i t y  t o  remember s p q z z i c  
, 
/ A 

d e t a i l s .  T h l s  s t u d y  w i l l  a t t e m p t  t o  r e p l i c a t e  some of 
/ 

these - f i n d  . It w ~ l l  a lso  r e l a t q t h e  l e a r n i n g  ou tcomes  

n o t  o n l y  t o  t h e  s e r u c t u r e  of  t h e  advance  o r g a n i z e r  and t h e  

t e x t  t t laver and &&age, 1980: Derry. 1984) b u t  also t o  t h e  

s u b j e c t ' s  s u c c e s s  i n  r e l a t i n g  t h e  new material t~ t h e  

s= 
advance  o r g a n i z e r .  

S e v e r a l  advance  o r g a n i z e r  s t u d i e s  h a v e  looked  a t  t h e  

i n t e r a c t i v e  e f S e c t s  of a wide v a r i e t y  of measu res  o f  - ~ 

a b i l i t y  w i t h  cwif l i c t i n g  r e s u l t s .  S i n c e  a l l  t h e  s t u d i e s  

e s s e n  1 y i nvol  v e  1  earmtng  f rom - t e x t  materials, o n e  would 
--k 

e x p e c t  t h a t  t h e  s u b j e c t ' s  r e a d i n g  a b i l i t y  would. b e  a factor i 
i n  determining s u c c e s s .  , Y e t ,  t h i s  measure  has 1 a r g e l  y been 

i g n o r e d  i n  advance  o r g a n i z e r  s t u d i e s .  T h i s  s t u d y  w i l l  
, 

, i n v e s t i g a t e  t h e  e f f e c t  of r e a d i n g  hbility'. 



HYPOTHESES 

1 
II 

Consi d w  how a s s i m i  1 a t i o n  t h e o r y  p r e d i c t s  t h a t  t h e  

d i f f e r e n t  t y p e s  of advance  organizers s h o u l d  w o r k .  The 
d 

a b s t r a c t  c a n c e p t  o r g a n i z e r  a c t i v a t e s  an  exlstlnq cogni  ti ve 

s t r u c t u r e  i n  t h e  l e a r n e r ' s  mind. b e c a u s e  t h i s  o rgan1  z e r  1's .' 
a t  a h i g h e r  l e v e l  i n  t h e  h i e r a r c h i c a l  map t h a n  the' new 

m a t e r i F ( s e e  F i g u r e  2). t h e  l e a r n e r  is encouraged  t o  f o r m  

, + 
v e r t i c a l  l i n k s  between t h e  new material and t h e  a b s t r a c t  

c o n c e p t .  These  l i n k s  c a n  also be c l a S s i f i e d  'as  e x t e r n a l  
.?  -- 

c o n n e c t i o n s .  between t h e  new m t e r i d l  and o t h e r  t 
i n f o r m a t i o n ,  n a m e l y A h e  o r g a n i z e r .  O the r  c o n n e c t i o n s .  

0 

b o t h  v e r t i c y l  and lateral,  a l r e a d y  e x i s t  i n  t h e  s t u d e n t ' s  
/ 

/' --.- cogn i  t i v e , s t r u c t u r e ,  r e l a t i n g  t h e  o r g a n i z e r  t o  otWer \ @ 

\ - 

p r e v l o u a  kn&edge. Thus, t h e  p r o c e s s  of +arming t h e  - 
e x t e r n a l  v e r t ~ c a l  l i n k s  between new mat-wial and o r g a n i z e r  

c o m p l e t e s  a pathway t h a t  u l t i m a t e l y  l i n k s  new i n+ormat ion  

t o  a l a r g e  body of preLLMus knowledge. 

One can  imag ine  t h e  a s s o c i a t i o n '  of one p i e c e  ot - 
i n f o r m a t i o n  w i t h  a n o t h e r  as s t e p p i n g  f rom node t o  l i n k e d  

node of t h e  c o n t e n t  map. The a b s t r a c t  . o r g a n i z e r  is 

p r e d i c t e d  t o  promo- +ar t r a n s + e r  b e c a u s e  it ac t s  as a 
- 1 

made, or b r i d g e ,  c u n n e c t e d  s imul  t a n e u u s l y  t o  new 

i n h r & t i o n  and  p r e v i ~ u s f y  l e a r n e d  knowledge. For, example. 
, 

a l e a r n w  who w a s  g ~ v m  an  a b s t r a c t  o r g a n i z e r  should b e  
# 

able to d r a w  anal ogles hetneen the new matwlal  and similar 

novel-situations more success+ully t h a n  a l e a r n w  who was 



a. 

g i v e n  a d i f + e r e n t  t y p e  uf o r g a n i z e r .  A s s i m i l a t i o n .  t h e o r y  

suggests t h a t  I n  t h e  p r o c e s s  of making v e r t i c a l  

connec t1  ons, 1  oww l e v e l  ' d e t a i  1 s are abso rbed ,  or subsumed, - .. m 

= by h r g h e r  w d e r  c o n c e p t s .  f h e r e f o ~ e ,  l e a r n e r s  g i v e n  a n  

b " a b s t r a c t  c o n c e p t  o r q a n l i w  would have  d i f + i c u l t y  w i t h  

r e c a l l  of i t e m s  l o w  i d h e  h i e r a r c h y .  

The a b s t r a c t  c o n c e p t  p r o v i d e s  c o n c e p t u a l  a n c h o r s  t o  
/ 

which ideas ' in t h e  new material c a n  be hooked, b u t  o t h e r  

t h a n  t h a t ,  d o e s  n o t  g i v e  a l e a r n e r  an e x p l i c i t  s t r u c t u r a l  
- - 

map of  t h e  new material. The leartrersmstC d e d u c e  t h e  

s t r u c t u r a l  map of t h e  new material f a r  t hemse lves .  Thus, 
----' 

given the t a s k  of ~ r g a n l z i / c i g  l e a r n e d  i n + o r m a t i o n ,  a g roup  

of l e a r n ~ r s  would b e  e x p e c t e d  t o  o r g a n i z e  t he -new material 

i n  a v a r l e t y  of ways, depend ing  on thear s u c c e s s  i n  -- 
. '. 

d e t e c t i n g  t h e  s t r u c t u r e  of the materi a1  . 
The analogy p r o v i d e s  Qr a c t i v a t e s  a n  e x i s t i n g  

coqnit~ve s t r u c t u r e  ~n the  learner-'^ mind which %_s_at t h e  
- 

- " 
-, "- 

same hierarchical level as t h e  new materiakid T h i s  
I 

para1 lel ism is e x p e c t e d  t o  e n c o u r a g e  t h e  l e a r n e r  t o  forge 

l a t e r a l  l i n k s  between t h e  new material and t h e  a l r e a d y  

f a m i  liar ana logy .  These  l i n k s  c o u l d  also be c l a s s i + i e d  as - - 
e x t e r n a l  connec t1  m s  b e c a u s e  t h e y  c o n n e c t  new material to 

c o n t e n t  a b o u t  an  e n t i r e l y  d i f f e - r e n t . t o p i c -  B e c a u s e - ~ f .  t h e  

. fwaation of e x t e r n a l  c o n n e c t i o n s ,  t h e  a n a l o g y  o r g a n i z e r .  is 

p r e d i c t e d  to promote  t r a n s f e r  t o  neu s i t u a t i o n s .  A s  w i t h  

t h e  a b s t r a c t  o r g a n i z e r ,  some loss of l o w  l e v e l  d e t a i l  is * 
expected. H o w e v e r ,  b e c a u s e  l a t e ra l  l i n k s  would b e  +o rged -  



a t  s e v e r a l  l e v e l s  o f  t h e  h i e r a r e b y ,  i n c l u d i n g  the lawest 
% --. 

l e v e l s ,  s t u d e n t s  g i v e n  t h e  ana logy  o r g a n - i z w  are e x p e c t e d  
b 

t o  h a v e  less d i f f i c u l t y  w i t h  Pecall of d e t a i l s  t h a n  

s t u d e n t s  g i v e n  t h e  a b s t r a c t  o r g a n i z e r .  
-, 

The 1 e a r n e r ' s  o r g a n i  t a t i o n  -.of t h e  new rnateri a1 s h o u l d  

re+lect that a+ the a n a l o g y  o r g a n i z e r .  However. because 

t h e  l e a r n e r  is m o s t l y  f o r g i n g  lateral  l i n k s ,  t h e  

h i e r a r c h i c a l  s t r u c t u r e  of t h e  ana logy  may b e  h a r d e r  t o  

d e t e c t .  T h e r e f o r e ,  a v a r i a t i o n  i n  o r g a n i z a t i o n a l  p a t t e r n s  

would be expected as for the ab'stract c o n c e p t .  

The o u t l i n e  is at a l ~ o w e r  l e v e l  of t h e  h i e r a r c h x c a l  
, 

map t h a n  e i t h e r  t h e  a b s t r a c t  concep t  or t h e  ana logy .  A - 

l e a r n e r  g i v e n  an o u t l i n e  is given part of t h e - s t r u c t u r a l  - 

c o n t e n t  m a p  f o r  t h e  new material .  f i d d i t i o n a l  i d e a s  f r o m  

t h e  new material can  b e  l i n k e d  t o  t h e  o u t l l n e .  mos t lv  by 
2- a 

v e r t i c a l  1  i n k s .  However, a1 1  t h e  c o n n e c t i o n s  are i n t e r n a l .  

T h e r e  are no c o n n e c t i o n s  t o  knowledge s t r u c t u r e s  abou t  

other t o p i c s  i n  t h e  l e a r n e r ' s  memory. T h i s  s i t u a t i o n  is 

p r e d i c t e d  t o  promote  n e a r  t r a n s d e r  but t o  i n h i b i t  far 

t r a n s f e r .  L e a r n e r s  q l v e n  an  o u t l i n e  o r q a n l z e r  a re  e x p e c t e d  

t o  .per+orm b e t t e r  on s i m p l e  recall  t a s k s  t h a n  l e a r n e r s  
- - 

g i v e n  a c o n c e p t u a l  o r g a n i z e r ,  but less w e l l  on tasks 

r e q u i r i n g  t r a n s f e r  t o  new situations. Thev are expected t o  

h a v e ~ d i f f i c u l t v  r e l a t i n g  the material t o  o t h e r  t h i n g s  t h a t  

t h e v  know. 

Because t h e  o u t l i n e  e x p l i c i t y  d e s c r i b e s  t h e 6  

w g a n i t a t ~ o n  of the new mat-erial, the content map t h a t  
- 



& 
LearnersL xn t h e  dummy graup are ~ e t %  to fbPL r awn 

use tn & 9 ~ n z t . t n g  t h e  content to be learned. xt 1 4  e x p e c t e d  

B 

that studem+s ,nt l i use their  own learning stratregzes. It 

1 s  d i + t l c u i $ t o  p r M l c t  t h e  performance o+ th rs  g r w p  i n  

% 
r e t a t i o n  to the others, In a sense. the dummy g r w p  

a o r ~  ur less c + f a c t l v e -  than the s t r a t q y  of usinq -an 

On measures 04 n e w  transfer. the conceptual organizer 

q r w p s  are e x p e c t e d  to p e r f o r m  1esS u e l l  than the - 

p s e u d o - w g a n ~ z e r  qrcwps. L)n the s d e  t y p e  s+ &asure. the m 
than the analogy group- ,' 

- On measures of far  t r a n r f w .  t h e  conceptual w g a & z w  
-- 

qroups are expect- t k ~  per-+ m m  b e & ~  than, t h e  . 
pseudo-orqanizrr groups. T h e  abstract concept g r w p  is 

x p s e t e d  to p w S w a  be t te r  than the analogy group. 

t ~ u t f r s t e  grottp rs expected to aatch the content map of the 
' i  

raw m a t e r i a l  s a e  c l c r ~ l y  than  the other' three groups- 



lhese patterns are expected t o  be most evident.when 
* - 

students are able to correctly re late  n e w  material t o  the 
,I 

organ1 z e r .  
- .  



fhe subjects were 325 s t u d e n t s  i n  t e n  Grade  8 
J - - -  

Mathemat ics  classes , t a u g h t  by f o u r  h i  f+erent t e a c h e r s  a t  
I 

burnabv North Secondary School .  These  ten classes 
t2 

represent t h e  t o t a l  e n r o l l m e n t  i n  r e g u l a r  Grade  8 

Mathematics i n  t h e  s c h o o l .  S t u d e n t s  p a r t i c i p a t e d  i n  t h e  
J 

s t u d y  w i t h  school boa rd  and: p a r e n t a l  p e r m i s s i o n .  

Materials 
e .  

- .  
For  each t a s k  I n  t h e  e x p e r i m e n t ,  s t u d e n t s  w e r e  given 

w r i t t e n  l n s t r u c t l o n s  d e s c r i b i n g  what t h e y  had t o  d o  and 

9 

showing an example  o f  a s i m i l a r  t a s k .  C l a s s r o o m  t e a c h e r s  . 

2 d c l a r i f  l e d  i n s t r u c t ~ o n s  fo r  s t u d e n t s  who r e q u l r  e x t r a  

help. I 

- /' - T e x t  . T h e  n e w  6 rnater i a1 t o  be 1  e a r n e d  was a 2000-word 
I 

a r t l c l e  t i t l e d  "Camputer Crime and P r e v e n t i o n " .  p a r t  of -$ 
e f l  

set ot r e ~ e a r c h  materials deve loped  by .Dr. P. H. Winne 

!Wi,nne and Carney, 1985,. T h e  a r t i c l e  w a s  w r i t t e n  t o  b e  at 
- 

W a d e  7-8 r e a d l n g  l e v e l .  T h e  a r t i c l e  d i s c u s s e d  methods  and 

examples  of computer c r i m e s ,  p rob lems  i n  c o n t r o l  l i n g  this 

t y p e  of crl me, and methods of computer -  c r i m e s .  

tasnion. r a n g i n g  f rom broad g e n e r a l  c o n c e p t s  l i k e  " t h e f t ,  of  
4 

C- 

sa+tware by *I- can be prevented" t o  very speci+ic 
' c' 



t e c h n i c a l  d e t a i l s  l i k e  "programs can  b e  locked by wcikinq 

e x t r a  - rn fo rma t ion  between t r a c k s " .  
= d 

The t e x t  material was d i v i d e d  i n t o  30 pa ragyaphs  and 

0 * 
was p r e s e n t e d  t o  s t u d e n t s  as  a*book l& of e x g h t  

- 

double-spaced pages .  A box w a  p l a c e d  b e s i d e  t h e  end of 3 
e a c h  p a r a g r a p h  of t h e  a r t ic le .  For e a c h  pa rag raph .  

\ 

s tudents  w r o t e  d o m  i n  t h e  box. t h e  n& of t h e  s e c t i o n  
+.-- 

i n  t h e  o r g a n i z e r  ( d e s c r i b e d  i n  t h e  n e x t  s e c t ~ o n )  that t'hey 

b e l i e v e d  r e l a t e d  m o s t  c!osely t o  t h e  pa rag raph .  These 

- numbers c o n s t i t u t e d  t h e  c o n c r e t e  trace of s t u d e n t s '  

a t t e m p t s  t o  relate t h e  p a r a g r a p h s  of t h e  a r t i c l e  t o  t h e  

c o r g a n i z e r .  T h e  t e x t  1s repr&u;ed i n  fippendlx 6. 
e 

O r ~ a n i t e r s .  Foyr  d i f  f w e n t  o r g a n i z e r s  w e r e  developed:  

a b s t r a c t  c o n c e p t ,  a n a l o g y ,  o u t l i n e ' ,  and dummv. Each 

L 

organ1  z e r  w a s  a p p r o x i m a t e l y  one double-spaced page  i n  
- .  

l e n g t h  and w a s  s i i v lded  i n t o  f o u r  numbered s e c t i o n s .  . The 

- c t l ~ n s  w e r e  numbered $0 g i v e  s t u d e n t s  a s i m p l e  w a y .  ot 

i d e n t i f y i n g  them d u r i n g  t r a c i n g :  C o p i e s  of t h e  o r g a n i z e r s  
- 

'are p r e s e n t e d  i n  Appendix E. 
- 

The a b s t r a c t  c o n c e p t  o r g a n i z e r  w a s  a p a s s a g e  

d e ~ c r ~ l n g  t h e  i d e a  t h a t  n e w  i n v e n t i o n s  g i v e  rise t o  new 

abuses .  whith i n  t u r n  g i v e  r i& to'new methods of 
* . 

c o n t r o l  1  i n g  t h e  problems.  , T h e  o r g a n i z e r  d e a l t  w l  t h  genera,) 

ldaas: there w a s  no ment ion  o i  s p e c i f i c  technologies or '. - \ 1 i 

c r l m e s .   his o r q a n i z e r  w a s  o p w a t ~ o n a t l y  d e + i n e d  as .' 

*stract because its c o n t e n t  would be iound at a 

h ~ q h e r  l e v e l  'than the new m a t e r i a l  cs&e b o x  



1 ~n Figure 2). Students w m f d  have t o  make v e r t i c a l  l i n k s  
- - 

t o  r e l a t e  new mater ia l  t o  the  organizer. 
9 

The analogy organizer described the  misuse o f  o f f i c e  
r' 

r' 
/ 

,- 

photocoprers and e f f w t s  t o  c o d r o l  these abuses as an 
- L- - - 

analqqy t o  computer crime and preven'tlon. T h e  content map 

o+ thr s m$ter iai  is a t  the  same h ie ra rch ica l  l eve l  as t h e  

/- 
(see box 4 i n  F igure 2). Students would have 

t o  rna+~e'pr imar l lv  l a t e r a l  l i n k s  t o  r e l a t e  the ner;, mater ia l  

t o  the analogy organizer 
C 

2 
The o u t l i n e  was a point-form l i s t  o f  t op i cs  covered i n  

the n e w  mater la l .  It was presented as four  headings, each 

w i t h  three sub-headings. The o u t l i n e  w a s  a summary o f  t he  

spa t ia l  map' t h a t  w a s  used i n  t*itevelopment o f  the  t e x t  
* 

I f 
materia'l. I t s  content map is o f  the  content map of - - 

a 
/ 

the new mater la l  (see box 3 i n  F igure 2). Students would 

9 . ..-.a 

have t o  m a k e  mostly v e r t l c a l  l i n k s  i n  r e l a t i n g b t h e  new 

m a t e r i a l - t o  the  out l lne ,  but these l i n k s  would 

WI t h an'\/ p rev i  ous know1 edge. 

The dummy organizer was a genwal  passage 

' computers and how they have become more common 

not  connect 

s ince t h e i r  

~nven t i on .  It contained no mention uf cotneuter cr ime or - - -  

preveht i on o t  computer crime. 

A t t l  tude west ionna i re .  Thrs instrument consisted o f  

1e i tems t o  which students chose responses on a scale from 
I 

1 t o  5. Nine of  the  items were questions about t he  

students' opinions of the  t e x t  

other seven items w e r e  var ious ather questions about 
d 



l e v e l  pi t h e  h ~ e r a r c h i c a l  c o n t e n t  map. The m o s t -  g e n e r a l  

q u e s t i o n  a s k e d  s t u d e n t s  "What i m p o r t a n t  p o i n t s  does t h e  

a r t i c l e  g i v e  a b o u t  c o m p u t e r  c r i m e ? " .  The q u e s t i o n - a q  t h e  

c o m p u t e r s .  The q u e s t l o m a i r e  was. u s e d ' a s  a n  I n t e r p o l a t e d  
A. 

t a s k  between r e a d i n g  t h e  t e ~ t  and  a d m i n i s t r a t i o n  of  t h e  

f i rs t  of t h e  a c h i e v e m e n t  m e a s u r e s .  The r e s u l t s  of t h e  
,' 

q u e s t i o n n a l  re w e r e  n o t  a n a l y z e d  .l-'d!he q u e s t i  o n n a i  r e I s 

P 

r e p r o d u c e d  i n  Appendix C. 

F r e e  recal l .  T h i s  m e a s u r e  of achievement c o n s i s t e d  of 
'4 

f i v e  s h o r t - a n s w e r  q u e s t ~ o n s  - c o v e r i n g  t h e  s p e c t r u m  of 

c o n t e n t  a n  t h e  t e x t .  s t i o n s  v a r i e d  i n  t h e i r  l e v e l  
- 

q i  g e n e r a l i t y ,  t h a t  is, t h e i r  r e f e r e n c e  to. h i e r a r c h i c a l  

of t h e  s t r u c t u r e  o+ t h e  c o n t e n t .  The  

c l a s s i f i e d  as b e i n g  target-t t h e  t o p ,  

+ * 
m o s t  s p e c i + i c  l e v e l  o+ d e t a i l  a s k e d  "Why d o  p e o p l e  c o m m i t  . 

- c o m p u t e r  c r i m e s ? " .  S t u d e n t s  w e r e  i n s t r u c t e d  t o  w r l t e  as 

many p o i n t s  as they c V m l d  r e m e m b e r . i n  answer  t o  e a c h  
\ 

q u e s t i  on. The p u r p o s e  f o r  p o s i  nq q u e s t 1  o n s  a t  d l  +f e r e n t  

h i e r a r c h i c a l  l e v e l s  is t k s h e d  l ~ g h t  o n  t h e  e f i e c t s  of t h e  

7 d l + t e r e n t , a d v a n c e  organizers., The q u e s t i o n s  are r e p r o d u c e d  
I 

I n  Appendix D. 
I 

C a t e ~ o r i z i n q  t a s k .  S t u d e n t s  w e r e  g i v e n  a set ot 

i i t t e e n ,  i n d e x  c a r d s ,  e a c h  c o n t a i n i n g  a term (word or 
%/ 

p h r a s e ?  t a k e n  vw,batim f r c m  t h e  t e x t .  S t u d e n t s  were t o  

w g a n l z e  t h e  cards i n t o  g r c w p s  a n d  g i v e  each group a name 

p l u s  a s n o r t  d e s c r l p t i m .  Examples  o f  the t e r m s  used are - 

d a t a  d i d d l i n g ,  a u d i t  t r a i l ,  f i n g w p r ~ n t s .  T w m s  s e l e c t e d  



were t h e  m o s t  technical t e r m s  used  i n  t h e  article. I t  w a s  

assumed t h a t  t h e  ways i n  which s t u d e n t s  k o u p e d  t h e  t e r m s  

w w f d  r e f l e c t  t h e  s t r u c t u r e  t h a t  t h e y  had itnposed on  t h e  

m a t e r i a l ;  The c a t e q o r s z i n g  t ask  is p r e s e n t e d  i n  Appendix 

M u l t i p l e - c h o i c e  test. T h i s  measure  of ach ievement  w a s  
- 

divided ~ n t o  t w o  p a r t s ,  Both p a r t s  of t h i s  test a re  

r ep roduced  I n  4ppendlx 'F.  T h e  f i r s t  p a r t  was a * - 
J - 

c o n v e n t i o n a l  test c o n t a i n i n g  i i f t e e n  i terns. even1 y  sampled 
C 

+ram the e n t r r e  t e x t -  In d e v e l o p i n g  t h e  ~ t = M e  t e x t  

was f i r s t  d l v l d e d  i n t o  15 s e c t i o n s  of a p p r o x i m a t e l y  e q u a l  

l e n g t h  - g e n e r a l  1 y t w o  p a r a g r a p h s ,  A q u e s t i o n  w a s  w r i t t e n  

-ach s e c t l o n c  Each I t e m  o + f e r e d  +our answer  c h o i c e s  

and had o n l y  m e  c o r r e c t  answer.  T h e s e  q u e s t i o n s  w e r e  u sed  
, 

t o  t e s t  t h e  s t l d e n t ' s  a b i l i t y  t o  remember p a r t i c u l a r  

d e t a i  1  s. 

The  second  p a r t  a l s o  c o n t a i n e d  f l f t e e n  m u l t ~ p l e - c h o i c e  

i t e m s  addressing c o n t e n t  s p r e a d  o v e r  t h e  e n t i r e  t e x t .  
d 1 

However t h e  f o u r  o p t i o n s  f o r  e a c h  i t e m  c o n t a i n e d  t h r e e  
- ----7 

c w r e c t  a1 t e r n a t l v e s  and o n e  wrong a l t e r n a t i V e .  Each of 

t h e  c o r r e c t  alternatives was p h r a s e d  i n  a w a y  t h a t  
..," 

c o r r e s p o n d e d  t o  one of t h e  t h r e e  advance  w g a n l z e r s .  

one a l t e r n a t i v e  was e x p r e s s e d  i n  a b s t r a c t -  

t e r m s ,  one  as an a n a l o g y ,  and t h e  t h i r d  a s  a p a r a p h r a s e  o f -  

m a t e r i a l  i n  t h e  te$t i w t l i n e l .  Here is a n  example  of  t h i s  

/ t y p e  of quest1 on. 
i 



- 51 - . 
. - 

-- - 

One characteristic of many compute r  crrrnes is t h a t  they 

fi. are 1 i k e  pettv t h e + t  i n  +actories. 

B. are a new. t y p e  o-f crime. 

9( 

C. ~ n v a l v e  moving a r o u n d  i n + o r m a t i o n  stwed t n  
- - - 

c o m p u t e r s .  

D. i n v o l  ve m a c h i n e s  a f f e c t i n g  other machines .  n o t  
L 

p e o p l e .  - - -  - I 

Here is the  c l a s s i + i c a f i o n  of t h e  a l t e r n a t i v e s .  

A - a n a l o g y  

- - E - abstract 

C - o u t l i n e  , 

D - wrong k I 

S t u d e n t s  w e r e  a s k e d  t o  'rank the  alternatives f r o m  1 t o  4. 

\ o n e  corresponding t o  t h e  b e s t  answer  and f o u r  t o  the w o r s t .  

b a s e d  on t h e i r  i d e a  o+ t h e - c o r r e c t n e s s  of  e a c h  alternative. 

i 

A ~ t x  t u d e  m e a s u r e s  

TWO a p t i t u d e  measures w e r e  uced.  One w a s  r e a d l p v  

comprehen5 lon  measured  by  t h e  G a t e s - H a c G l  n t  ti e read1 ng 
- 

test. The test had  b e e n  administered t o  s t u d e n t s  bv  s c h o o l  . 

s t a f f  a t  the s t a r t  o+ t h e i r  ~ r a d e  8 y e a r .  S c o r e s  a r e  - 

e x p r e s s e d  as a g r a d e  equa v a l e n t s ,  For example, a score o+ 

- 8.5 ~ n d l c a t e s  t h a t  a s t u d e n t ' s  r e a d i n g  ability f a l l s  

b e t w e e n  t h e  a v e r a g e  r e a d ~ n g  a b l l l t t e s  of s t L d e n t s  t n  Grade 

ti and G r a d e  9 ,  

The ot&r a p t 1  t u d e  w a s  a v e r a g e  s c h o o l  1  et t e r g r a d e .  

!he s c h o o l  uses a se~e;-~ot n t  l e t t e r g r a d e  s c a l e .  w h e r e  6.7. 

ti=&. C+=5. C=4. C - = 3 ,  D=2, and  E=l, t o  e v a l u a t e  students t n  



1 

b jec t  area. The a v e r a g e  l e t t e r g r a d e  for  e a c h  

p a s  computed by a v e r a g i n g  t h e  p o i n t  v a l u e s  o+ 

e r g r a d e s  r e c e i v e d  i n  f o u r  core s u b j e c t s ,  n a m e 1  y . 
hjgi I s h ,  S o c i a l  S t u d i e s ,  Mathemat ics  and S c i e n c e ,  t a k e n  

- ~ - - - - - - - - - -- - - - - - - -~ - - ~ 

rom s t u d e n t s '  S p r i n g  report c a r d s .  These  w e r e  t h e  m o s t  

a v a i  l e e .  

p r o m u r e  
// 

ii S t u d e n t s  i n  e a c h  c l a s s r o o m  w e r e  randomly a s s i g n e d  t o  
/ 

- -  

/ one  of <our  t r e a t m e n t  g roups .  Each t r e a t m e n t  g roup  
/ 

r e c e i v e d  a d i f f e r e n t  o r g a n i z e r  - a b s t r a c t  c o n c e p t ,  ana logy ,  

o u t l i n e ,  o r  dummy: t h e s a m e  t e x t  material. - t h e  a r t i c l e  

abou t  Computer Crime and p r e v e n t i o n :  and t h e  s a m e  
- < 

c' 

eval u a t  i on ,  i ns t rumerrh ;  Random assi gnment of s t u d e n t s  i n  

each c l a s s room t o  e x p e r i m e n t a l l y  formed g r o u p s  w a s  done  by 

a r r a n g i n g  t h e  d i f f e r e n t  b o o k l e t s  i n  a random s e q u e n c e  p r i o r  - 
t o  distribution, t h e n  h a v i n g  t h e  c l a T S r d o i t e a c h e r s  

d l s t r l b u t e  t h e  p a p e r s  by t h e l r  u s u a l  method. S o m e  t e a c h e r s  - distributed t h e  p a p e r s  by p l a c i n g  o n e  00 e a c h  s t u d e n t ' s  
-- - 

desk t hemse lves .  O t h e r s  handed a group  of  p a p e r s  t o  t h e  

first s t u d e n t  I n  t h e  row. The s t u d e n t  t h e n  p a s s e d  them o u t  

t o  c l a s s m a t e s  In t h e  row. There  w e r e  equal numbers o+ t h e  

a f o u r  sets of materials g i v e n  t o  e a c h  class. However, 

t .: 
e r a u s e  s o m e  s t u d e n t s  d ropp  o u t  of  t h e  s t u d y  t h r o u g h  

b s e n c e  or l a c k  of p a r e n t a l  p e r m i s s i o n ,  t h e  a c t u a l  numbers 
\ 

i b  t h e  f o u r  g r o u p s  w i t h i n  e a c h  classroem d i d  n o t  always 

equa l  25% of t h e  students i n  t h e  r o o m .  



The t r e a t m e n t s  w e r e  a d m i n i s t e r e d  by t h e  s t u d e n t s '  

r e g u l a r  classroom t e a c h e r s .  The p r o c e d u r e s  of  t h e  s t u d y  

w e r e  e x p l a i n e d  t o  t h e  t e a c h e r s  by t h e  r e s e a r c h e r  i n  a 

one-hour meet lng.  T e a c h e r s  w e r e  a l s o  g i v e n  a d e t a i l e d  set 

of ~ n s t r u c t i o n s  t o  f a 1  l o w  w h i l e  a d m i n i s t e r i n g  t h e  

t r e a t m e n t .  These  i n s t r u c t i  a n s  are r ep roduced  i n  fippendi x - 
,' 

G. 

The e x p e r i m e n t  cons1  s t e d  of t h e  f 01 l o w 1  ng s e q u e n c e  of - 
a c t l v l t l e s .  On t h e  f i r s t  day ,  s t u d e n t s  w e r e  g i v e n  

i n s t r u c t i o n s  which e x p l a i n e d $  how t o  r e c o r d  t h e l r  --- 

a s s e s 5 m e n t s  a b o u t  how a p a r a g r a p h  i n  a t e x t  d e s c r i b e d  or 
i 

e x t e n d e d  i n f o r m a t i o n  p r o v i d e d  i r %  a s e c t i o n  of i n t r o d u c t o r y  

m a t e r i  a1 . C l  assroom t e a c h e r s  handed o u t  i n s t r u c t  i on5  and 

r e a d  t h e  i n s t r u c t i o n s  o u t  l oud  t o  t h e  s t u d e n t s ,  o f f e r i n g  I ' 
- .  

a d d i t i o n a l  e x p l a n a t i o n s  a s  - needed.  They g a v e  s t u d e n t s  
- 

a d d i t i o n a l  i n d i v i d u a l  e x p l a m a t i  o n s  of t h e  i n s t r u c t i o n s  

needed.  . , 

C l a s s r o o m  t e a c h e r s  t h e n  handed -out  t h e  i n t r o d u c t i o n  - 

p l u s  t e x t  b o o k l e t s .  S t u d e n t s  r e a d  t h e  o r g a n i z e r  f i r s t .  

Second,  t h e y  r e a d  t h e  t e x t .  4s t h e y  r e a d  t h e  t e x t .  t h e y  

w r o t e  a number i n  t h e  box b e s i d e  e x h  p a r a g r a p h  of t h e  

t e x t .  The number c o r i e s p $ k l e d  t o  one of  t h e ,  numbered 

s e c t i o n s  of t h e  crganl!zer .  S t u d e n t s  c h o s e  t h e  numbered 

s e c t i o n  of t5e  o r g a n i z e r  t h a t  t h e y  t h o u g h t  related most 

. t 

c l z ~ e l y  t o  e a c h  t h a t  t h e y  r e a d .  They w e r e  
k 

11;--truct 'ed t o  use a z e r a  i f  t h e y  t h o u g h t  t h a t  t h e r e  w a s  no 



r e l a t l o n s h x p .  The o r g a n i z e r  w a s  a v a i l a b l e  d u r i n g  t h i s  

a c t i v i t y .  w .  

.The numbering a c t i v ~ t y  w a s  i n c l u d e d  f o r  t h e  f o l l o w i n g  
. . 

r e a s o n s .  F i r s t ,  t h e  a c t i v i t y  f o r c e d  t h e  s t u d e n t s  t o  relate 
. - 

t h e  t e x t  t h a t  t h e y - w e r e  r e a d i n g  t o  t h e  o r g a n i z e r ;  t h u s  

g u a r a n t e e i n g  t h a t  a c t i v a t i o n  o+ t h e  o r g a n i z e r  a c t u a l l y  d i d  

I o c c u r .  . S e o n d ,  t h e  a c t ~ v i t y  f e f t '  beh ind  a s i m p l e  trace o+ 

the s t u d e n t s '  cogn i  tl ve p r o c e s s i n g  of  t h e  t e x t ,  * t h a t  is, ( 

J 
----the p r o c e s s  of s t u d e n t s '  a t t e m p t s  t o  relate t h e  t e x t  t o  t h e  

o r g a n i z e r .  T h i s  t r a c e ' - c a u l  d  s u b s e q u e n t 1  y -be ana lyzed .  

S t u d e n t s  w e r e  g i v e n  25-30 m i n u t e s  to c o m p l e t e  t h i s  task. 

The q u e s t i  0nna i r . e  w a s  a d m i n i s t e r e d  n e x t ,  a f  ter t h e  

t e x t  packages  had been collected. dnswer ing  t h e  

, q u e s t i o n n a i r e  f  unc t i ' oneg  as a n  i n t e r p o l  a t e d  a c t i v i t y  

between t e p r e s e n t a t i o n  of t h e  new material  and t h e  +ree 9 

~ i t e b  t h e  q u e s t ~  n n a x r e s  w e r e  col lerted, classroom P + 
/ 

* 
t e a c h e r s  handed o u t i t h e  f r e e  recall t a s k .  S t u d e n t s  had. 

20-25 m i n u t e s  t o  c o m p l e t e  t h i s  t a s k .  

On t h e  second  day,  classroom t e a c h e r s  handed o u t  

- r u c t i o n s  f o r  t h e  c a t e g o r i z i n g  t a s k ,  and went ,over an  

example t a s k  w i t h  t h e  s t u d e n t s .  S t u d e n t s  w e r e  t h e n  g i v e n  a 

set of 15 index  c a r d s  w i t h  t e r m s  f rom t h e  t e x t  p r i n t e d  on  
-- 

them t o  c a t e g o r i z e .  They dre 1n;tructed t o  u s e  t w o  t o  

t l v e  c a t e g o r i e s ,  t o  g i v e  e a  h  c a t e g o r y  a name and 

d e s c r e t i o n ,  and to list t h  mmb-5 of t h e  g roup  i n  r a n k  



arder, from bes t  example t o  worst. Students were given 30 
il 

minutes f o r  t h i s  task. 

M t e r  t h e  ca tegor iz ing  task w a s  co l lec ted .  classroom 

teacher3 gave out  Par t  I o f  t h e  mul t ip le-choice . t es t .  US 

studeats completed t h e  f i r s t  p a r t  o f  t h e  tes t .  t he  * 

classroom teacher c o l  l e c ted  i t  and issued Par t  1 I o f  the  s % 

fn 

tes t ,  drawing t\e student 's a t t e n t i o n  to t he  d i f f e r e n t  task 

t o  be done i n  1 1 .  Par t  I 1  of  t h e  t e s t  was p r i n t e d  on 
B . ~ 

r *  

coloured paper t o  emphasize t he  d i f f e rence  from Par t  I .  

The classroom teacher co l~ l ec ted  the  t e s t s  as students ' 

- ,  

+ ln ished them. , - 
Scorinq 

i 

Trace" o f  advance orclanlzer use. The researcher 

produced a se t  of  co r rec t  :traces" f o r  each organizer b y  

t 1- - 
~ d e n t ~ f v i n g  t h e  numbeked s e c t ~ o n , o f  t h e  organizer t h a t  

r e l a t e d  most c l o s e l y  t o  each paragraph. Correct t races  f o r  
A 

the abs t rac t  concept, adalogy, and out1 l n e  organizers &ere *P 
numbers from one t o  four .  A l l  co r rec t  t races  f o r  t he  d&my \ 
organizer were zeros because t he  dummy organizer and the  c 

5 

t e x t  were unrelated.  Student t races  were marked co r rec t  x f  

they matched t h e  researcher'$ traces. The t r ace  scare 
I 

< 

ca l cu la ted  f o r  each student i n  t he  study w a s  t h e  number of  

co r rec t1  v traced paragraphs. 

Free r e c a l l  task. For each o+ $he f i v e  short-answer 

questions. a model answer w a s  w r i t t e n  f~strng ~ d e a  units, 

e l t h e r  noun o r  verb phrases f r o m  the t e x t  $ha$ were ?udqed 

t o  be co r rec t  p o i n t s  i n  answer t o  t he  quest'ron. nodel 



answers  f o r  t h e s e  + l v e  q u e s t i o n s  are presented i n  Appendix 

P h r a s e s  i n  s t u d e n t s '  a n s w e r s  w e r e  c l a s s i f i e d  as . 

f o l l o w s .  p h r a s e s  i n  s t u d e n t s '  answer s  t h a t  were r e q u i r e d  
e 0. 

+or  grammar o r  i n t r o d u c t o r v  p h r a s e s  r e i e r r i n g  t o  t h e  

question (e.9: " t h e  r e a s o n s  why p e o p l e  c o m m i t  computer  

c r i m e s  a r e . . . " )  w e r e  i g n o r e d  i n  s c o r i n g .  S u b s t a n t i v e  

p h r a s e s  w e r e  c o n s i d e r e d  t o  match an  i d e a  u n i t  i n  t h e  model 

answer i f  t h e y  w e r e  a v e r b a t i m  or p a r a p h r a s e d  v e r s i o n  o f  

'h t h e  model nswer i d e a .  The score f o r  e a c h  q u e s t i o n  w a s  t h e  

number of c o r r e c t  i d e a  u n i t s  c o n t a l n e d  i n  t h e  s t u d e n t ' s  

/(i( answer. h c t d i t l o n a l  p h r d e s / c l a u s e s  i n  t h e  s t u d e n t s s  , 

answers  were c l a s s i f l e d  as i r r e l e v a n t .  e x t q e o u a .  or- < 

wrong. I r r e l e v a n t  p h r a s e s  w e r e  t h o s e  t h a t  w e r e  c o n t a i n e d  , 

t h e  r e x t  b u t  were  n o t  p a r t  of t h e  model answer, y e t  d i d  
1 

n o t  c o n t r a d i c t  t h e  model answer .  E x t r a n e o u s  p h r a s e s  w e r e  
& 

t h o s e  t h a t  w e r e  r e a s o n a b l e  p a r t s  of a n s w e r s  t o  t h e  g l v e n .  

q u e s t i o n ,  b u t  contained i n f o r m a t i o n  t h a t  w a s  n o t  i n  the-. > 
t e x t - ' .  Wrong p h r a s e s  w e r e  t h o s e  t h a t  c o n t a l n e d  i n = & e c t  

i n f o r m a t i &  or i n a p p r o p r i a t e  r e s p o n s e s .  

For  example,  o n e  of t h g  f r e e  recall q u e s t i o n s  w a s  

"According t o  t h e  a r t ic le .  why d o  p e o p l e  c o ~ m i t  computer  

crimes?*. The model answer  c o n s i s t s  o f  t h e  + a l l o w i n g  i d e a  

units - f o r  g a i n .  +or power, +or m e y ,  out of  s p i t e ,  f o r  

i n f w m a t ~ o n .  Examples of correct i d e a  u n i t s  are - f o r  

p e r s o n a l  p r o f i t ,  t o  h3ve c o n t r o l ,  t o  get r i c h ,  f o r  r evenge ,  

t o  f ~ n d  o u t  t h l n q s  y o u  s h o u l d n ' t .  Examples o+ ~rrelevant \ 

- 
* 1 



p o i n t s  a re  - by . changing  in fo rma t fon .  t o  get a h o t e l  room 
F .- . 

B .. - . I  - 
w i t h o u t  making t e s e r v a t i o n s ,  t o  g e t  c o m p u d r  ti me. 

Examples o+ e x t r a n e o u s  i d e a  u n l t s  a r a  - +w fun .  because . 

t h e y  a r e e d l s h o n e s t .  Examples of wrong p o l n t s  a r e  - so t h e y  

can  w a r k  i n  t h e i r  b u s i n e s s .  250,000. 

I n t r u s i c t n s  f r o m  t h e  advance  o r g a n i z e r  w e r e  c l a s s i f i e d  
d 

as  e x t r a n e o u s  p o i n t s .  I t  w a s  i n t e n d e d  t o  make t h e s e  a 

s e p a r a t e  c a t e g o r y ,  b u t  t h e r e  w e r e  so f e w  t h a t d s  

d e c ~ d e d  t o  i n c l u d e  t h e m  w l t h J o t h e r  e x t r a n e o u s  p o i n t s .  
,- 

I n  summary, t h e  f r e e  recall scores c o n s i s t  of  t h e  

number of -,correct i -dea  u n i t s  f o r  each  Ques t aon  and t h e  

to ta l  number a+ correct i d e a  u n i t s  f o r  t h e  e n t i r e  t a s k .  . .  
A l l  marking w a s  done  by t h e ~ e x p e r i m e n t e r .  Each 

s t u d e n t ' s  a n s w e r s  w e r e  marked t w i c e ,  
-- 

of one  or t w o  days between mar&ngs. -- 

cl assi f  i ed* d i f f e r e n t l y  on t h e  second  

f o r  a f e w  d a y s ,  and , r emarked  aga in ,  

a n s w e r s  had t o  be remarked.  
L 

w i t h  a t l m e  i n t e r v a l  

Answers.  t h a t  w e r e  

m a r k i  ng w e r e  set a s 1  de 

On1 v a b o u t  5% of t h e  

C a t e q o r i z i n q  t a s k .  A m o d w s w e r  w a s  cons t ruc t r ed  by 

uslng the m a n  p o l n t s  of t h e  o u t . l i n e  o r g a n i z e r  as s u i t a b l e  

group  names. The o u t l i n e  was used as t h e  r e f e r e n c e  p o i n t  
- 0 

f o r  j u d g i n g  s t u d e n t s '  a n s w e r s  b e c a u s e  i t  m o s t  d i r e c t l y  

d e s c r i b e s  t h e  o v e r a l l  s t r u c t u r e  .of the t e x t .  Three  model 

c a t e g o r y  n a z e s  w e r e  e s t a b l i s h e d  - c o m p ~ t w  c r i m e ,  

,- p r e m t l n g  computer c r l m e  by p r o t e c t i n q  hardware .  
\ 

preventing computer , c r i m e  by p r o t e c t i n g  s o f t w a r e .  
0 

r e a d l n g  ot s t u d e n t s '  answer s  showed t h a t  a l a r g e r n u m b e r  d i d  
d 

/ 



c r l h  nas included 'In t h e  llst of accaptabfe names 9 
Catcegwv names plus d e s c r t p t l o n s  chosen by students 

, < 

were cl ass1 f i ed as appropriate w znappropri ate. 

Appruprr ate c a t e g w ~ e s -  w e  those that match-*- 'categories 
t 

- i n  the m d e f  answer w were subsets of those cateqwles 
' 

accordtng t o  t h e  mtlrne--  F w  examle. "nays of c ~ x t t r n g  Q 

1 

computer crime". and "examples o+ computer cr i f~e" are 
, - 

secxmd-level ent r ies  in the outlzne. " H o w  t o  stbp computer 

c r x e H  I S  an e x a m p i e  of a paraphrase of a model category. 
I ,  

I nappropr~a te  categories were those thbt dld nut reflect 
1 

, m y  relation to t h e  t e x t ,  fw example, "twas, tha t  start 
= .  

, Students' placements o.f*twtns dn the xndex cargs-into 
* 

lnapproprlate. CSn i tern was c o o s l d e r e d  correct i f  the '.' 

I 

student piac@d x t  i n  an appr-opriatg g r w p :  and the ~ t e t a  

. > 

dsd not b e l o n g  t o  t h a t  'category according €0 t h e  student's t . .* 
b 4 b z= 

de4 in1 t I on' of the c a t q g w v -  F o r  exampf e.' pi-t 0 0  
i 

I b  
3 

"data' &iddl 1nq" In a catecjor; called w ~ a y ;  to prwmt . - - 
c w u t e r  crl'ae" I S  incorrect, Data did.<ll ing- is a- typ= o f .  



computer c r ~ m e j  not' a method of preventing such crlmes. &-I . - 
- 

item-* w a s  marked, ~ n a p p r a p r i a t e  if i t  was placed i n  an 
B 

r n a p p r w r i a t e  category. An example w u l d  be the  placement 

o f  "data diddling" i n  a cateqory ca l l ed  "words I don"t A 

I ' 

Three s c w e s  were produced. The appropr 1 ate-cateqor y 

s c w e  was the  percentage of t o t a l  groups used by the  

I .  

student t ha t  w e r &  judged t o  be approprlate. The 

B 

correct- i tems score w a s  the  number o f  terms tha t  +re 

placed c o r r e c t l y  i n  appropr late categorlesa The 
, - 

perfect-categories score was the  percentage o f  t o t a l  groups 
, - 

b 

. used by the student t t i a t  w&r,e apdropri a te  and contained 
' - 

. o n l y  c o r r e c t l v  placed terms. 
< .  

Each s t u d e ~ t ' s  answers were marked twice. w l t b  a t ime 
s ! 

i n t e r v a l  of one o r  t w o  days between makklngs Unswgrs t ha t  j 
w e r e  c l a s s l + ~ e d  d i f . fer 'ent ly  on the  second rki,nq were set 

a - 

papers  had t o  be-.remarked. 

P I ; )u l t l~?r -choxce - p a r t  1. ,the score t o r  - t h l r  pa r t  o+ 
cx 

2 
the  t e s t  was the  number of ~ o ~ r e c t ~ r e s ~ o n s e s , .  , 

hl t io le -cho ice   art I I .  + 1,tens thhat. students ranked 

2. 

1" the t i r s t  and l a s t  & i t i o n s  w e r e  conaldered. FW;, 
c ,  L > .  

s c a e s  were gen&ated. T h e  d e n t l f ) / - y ~ n g  K O C e  w a s  the- . - 
number of tncofrect  alternatives tha t  w e r e  rank& l a s t ,  

, 
ft e C  

The abstract score w a s  the ~utnbnber of t lmes t ha t  the 

a l t e r n a t i v e  expr'essed i n  a b s t n c t  t&ms w a s  'ranked f i r s t .  

S l n l  l a r l  y ,  the analogy and out 1 i n e  scores a r e  the numet .ot 



tlm*-h o+ those kinds of a l t e r n a t i v e s  w a s  ranked \ 
+ i rs t .  - \ - 

- Table 2 shows the ranges of scores on 
( 

achievement' measures. ,o 

a1 1 apt,itude and 
' L  





3 
- t CHAPTER 4 

~ F;cESULTS C)ND DISCUSSION 

I 0+ t h e  325 s t u d e n t s  who w e r e ,  t h e  ~ o t e n t i a l  s ample  f o r  
/ 

, T h i s  s tudy , -  227 a c t u a l l y  p a r t i c i p a t e d :  98 w e r e  n o t  i n c l u d e d  
/ / 
; b e c a u s e  t h e y  were a b s e n t  on e i t h e r  o n e  or b o t h  d a y s  o+ t h e  ' 

/ - 
1 t r e a t m e n t ,  or, d i d  n o t  r e c p i v e  p a r e n t a l  p e r m i s s i o n  to 

particlpat&. 

A one-way anal y s l s  of  v , a r i ance  r e v e a l e d  t h a t  t h e r e  w a s  

no s t a t i s t i c a l  l v  r e 1  i a b l e  d i f f e r e n c e  among groups- e i t h e r  

d .  
of t h e  t w o  a p t 1  t u d e  measu res  (p>. 1O). r e a d 1  ng comprehension 

J 

and a v e r a g e  l e t t e r g r a d e  (see T a b l e  3). Reading 
-- - - 

comprehension scores w e r e  u n a v a i l a b l e  f o r  20% of t h e  X 
s t u d e n t s .  These  m i s s i n g  cases r e p r e s e n t  s t u d e n t s  who w e r e  

n o t  g iven  t h e  r e a d i n g  test a t  t h e  s t a r t  of  t h e  s c h o o l  y e a r  

1. 
for a v a r i e t y  of r e a s u n s ,  including a b s e n c e  on t h e  t e s t i n g  

day and 1  a t e .  r e g i  s t r a t i o n .  L e t t e r g r a d e s  w e r e  un.avai l a b l e  ~ 

f o r  6% of t h e  s t u d e n t s .  These, m i s s i n g  cases r e p r e s e h t  
4 

students whose r e p o r t  c a r d s  w e r e  n o t  i n  t h e  s t u d e n t  cecopd 

f i l e s  t o  which t h e  r e s e a r c h e r  had access. 

The c o ~ r e l  a t i o n  between r e a d i n g  cornprehensidn scores 

and a v e r a g e  letter g r a d e  w a s  ~ 5 3  (p< .01) (see T a b l e  4) .  

The p o s i t i v e  torrel  a t i o n  v e r i  f  i es t h e  e x p e c t e d  re1 a t i o n ~ h i  p  

_ t h a t  better s t u d e n t s  are b e t t e r  r e a d e r s  and v i c e  v e r s a .  

The v a l u e  of t h e  c o r r e l a t i o n ,  however, i n d i c a t e s  t h a t  e a c h  

v a r l  a b l  e measures  non-ovwl  a p p i  ng s k i  11 s. 





Trac inq  

S t u d e n t s  were i n s t r u c t e d  t o  rerate t h e  p a r a g r a p h s  i n  
I 

t h e  a r t i c l e  t h a t  t h e y  w & e  r e a d i n g  t o  numbered s e c t i o n s  of  
\ .  

t h e  organ1,zer.  S t u d e n t s  w e r e  n o t  t o l d  t h a t  one o+ the - 

w g a n i t e r s  - w a s  a d u e y ,  t h a t  is, had n o  r e l a t i o n  t o  t h e  

. a r t l c l e  a t  a l l .  T r a c e  scores were p o s i t i v e l y  c o r r e l a t e d  

w i t h  G a t e s - - M a c G i  n i  ti e r e a d i n g  comprehension scores (r=. 18, 
+ I  

p = . 0 1 ) ,  and w i t h  l e t t e r g r a d e  (r=.21, p<.(Ibl) (see r o w s  '1 and 
- 

2 of Tab le  4 ) .  The l o w  c o r r e l a t i o n s  i n d i c a t e  t h a t  t r a c i n g  

~ n v o l v e s  d i f f e r e n t  s k i l l s  t h a n  are  measured by t h e s e  t w o  

a p t i t u d e s .  A one-way a n a l y s i s  o+ v a r i a n c e  showed t h a t  t h e  

f'our t r e a t m e n t  g r q u p s  had s t a t i s t i c a l  1 y re1 l a b 1  e 
4 

1 
d i f f e r e n c e s  i n  trace scores 1f=18.21, p c . 0 1 ) .  

7 

Duncan post-hoc compar lgons  s u b s e q u e n t l y  i n d i c a t e d  

t h a t  s t u d e n t s  i n  t h e  o u t l i n e  g roup  traced f a r  m o r e  
- - 

--a 

s u c c e s s f u l l y ,  t h a n  s t u d e n t s  i n  any o t h e r  g roup  ( p<=.(:)l). 

The o u t l i n e  g roup  score w a s  &I%,  w h i l e  t h e  scores for  t h e  
- s 

o t h e r  t h r e e  g r o u p s  r anged  f rom 29% t o  41% o+ t h e  maximum 

score which w a s  30 (see T a b l e - S L  The h i g h e r  trace scores 
\ 

f o r  t h e  o u t l i n e  group  are  e x p e c t e d  b e c a u s e  t h i s  g r o u p  had 

t h e  easiest t a s k .  Because  t h e  o u t l i n e  i n c l u d e d  i n + o r m a t i o n  - 

t h a t  t h e  s t u d e n t s  w e r e  a l so  r e a d i n g  i n  t h e  a r t ic le ,  t h e  
- -- 

s t u d e n t s  c o u l d  relate t h e  t e x t  i n f o r m a t i o n  t o  t h e  o u t l i n e  





u 
1 

Means. Sandard ~eviatians, and Gel 1 Sizes Scores 
- - -  

by, Group _- - - - 
i 
'L / 

Treatment Group mean /' s. d,. 

scare; p.ercent 
/ / 

i 
analogy , 11 .22  7% 

/ 

o u t l i n e  t 

2 

dummy 12 .36  10.74 
a 58 

4 1 X  

t o t a l  



- 
T r a c e  scores w e r e  low i 4 1 X )  f o r  t h e  dummy .group. 

S i n c e  t h e  s e c t i o n s  of theSdummy o r g a n i z e r  b o r e  n o  r e l a t i o n  
7 

fl 
t o  t h e  t e x t  on computer  c r i m e  and   rev en ti on, t h e  c o r r e c t  

t r a c i n g  f o r  t h i s  group ' w a s  t o  i d e n t i f y  a l l  p a r a g r a p h s  I n  

t h e  t e x t  'as h a v i n g  n o t h i n g  t o  d o  w i t h  t h e  o r g a n i z e r .  I t  

ap#ars t h a t  s t u d e n t s  i n  t h i s  g roup  d i d  t h e i r  best  t o  + ~ n d  

so& sort  of cbnnec t io" ,  e v e n  though ;lone w a s  t h e r e .  Th i s '  

i n + e r e n c e  is drawn f rom t e a c h e r s '  r e p o r t s  t h a t  t h e  o n l y  

- s t u d e n t s  who a s k e d  o t h e r  t h a n  methodological~questions 

d u r i n g  t b e  r e a d i n g  a exercise w e r e  f rom t h e  dummy 

group.  S t u d e n t s  someth ing  

<r 
won;  b e c a u s e  t h e y  t h o u g h t  t h a t  t h e  o r b a n i z e r  had n o t h i n g  

t o  do  wieh t h e  a r t i c le .  

T r a c e  scores w e r e  l o w e s t  

o r g a n l i e r  g r o u p s ,  29% f o r  t h e  

t h e  ana logy  group .  These  l o w  

f o r  t h e  t w o  c o n c e p t u a l  - 
a b s t r a c t  g roup ,  and 37% f o r  

scores i n d i b t e  t h a t  t h e  t a s k  

of r e l a t i n g  new i n f o r m a t i o n  i - ~~+he  a r t l c l e  t o  t h e  

c o n c e p t u a l  o r g a n i z e r s  is a d i f f  i c u l t t  one. There  w a s  a 
/' 

s t a t i s t i c a l  l y  r e l i a b l e  d i f f e r e n c e  between t h e  means of t h e  

a b s t r a c t  c o n c e p t  and the a n a l o g y  g r o u p s  (Duncan post-hoc.  

p c . = . I O ) .  The a b s t r a c t  c o n c e p t  g roup  had t h e  greatest 

d l f f  i c p l t y  I n  t r a c l n g .  .The  a b s t r a c t  c o n c e p t  o r g a n i z e r  is 

m o r e  a b s t r a c t ,  moie g e n e r a l ,  and is a t  a h i e r a r c h i c a l l y  
+ 

h i g h e r  f eve1  of i n +  o r m a t i o n  t h a n  t h e  ana logy .  Con ten t  i n  

t h e  a b s t r a c t  c o n c e p t  o r g a n i z e r  w a s  t h e  most d i f f i c u l t  for p 

s t u d e n t s  t o  relate t a  p a r a g r a p h s  In t h e  t e x t .  



the general difficulty o+ - - -  making connections t o  the 

conceptual advance organizers has major implications for 2 

the interpretation o+ previous research. The lack of 
e 

effects due t o  types of organizers reported in many studies 3 

may be due to the lack of effective use o+ the organizers 

be students rather than to characteristics of the 
, *  . 

organ1 zers themselves. studids that compare groups given % 

different types of organizers without offering empirical 

e v i d d t  the organizers were actually used may, in 
7 

9, 

reality, be cornpar-ing groups that were unable to make 

p r y r  use of an organizer, whatever type it was. Of 

course. if subjects were not makiig connections between &he 

organiza~_and a text while learning, no differences among 

groups would be the expected result. 
/ 

i I 

~ 9 f  ectsjon achi evement 
/ 

, To explore the relationships between achievement and 
1 

\ di+f erent types of @organizers further, a multij& 
$1 

', 
regression analysis with backward rekecti on of 

st'atisticall y unreliable predictors was carkied out. In 
A 

< 

backward regression, a1 1 predictors are initially ent-ered 

into the regression equation.  en, statistically 

unreliable -predicbrs are; removed, one by one,- until only 

statistically reliable terms are left in the equation. 

f 

,Achievement measures served as the criteripn variables in 
. - 

these analyses. wedictor variables entered into the 

equation were lettergrade? trace, three a prio~i group 

- I contrasts and s1;r apti tude-treatment interactions. 



T h r e e  a p r i a r i  c o n t r a s t s  of g r o u p s  w e r e  ~ n q l u d e d  to ,-. 

m a k e  t h e  + o l l a w i n g  compar i sons  : 

i. compare t h e  t w o *  c o n c e p t u a l  o r g a n i z e r  qroups, - -  

ana logy  and a b s t r a c t ,  a g a i n s t  each o t h e r  cV1) : =. - 
P 

2. campare  the t w o  pseudo-organizer  g roups ;  o u t l i n e  

and dummy, a g a i n s t  e a c h  o t h e r  ( V 2 )  : \ '  

3 ,  compare t h e  combined c o n c e p t u a l  o r g a n i z e r  g r o u p s  -', es 
% .l, 

' , 
' b 

a g a l n s t  t h e  combined pseudo-organizpr  g r o u p s  (V3): ? 
P 

The s t u d e n t ' s  a v e r a g e  l e t t e r g r a d e  reflects a b road  

g roup  a-f s k i  11s t h a t  p ramote  achievement  i n  school l .  T h e  ' - 
l e t t e r g r a d e  measure  is by f a r  t h e  m o s t  common measupe used , 

1 

i n  p r a c t i c e  t o  assess a s t u d e n t ' s  s u c c e s s  i n  - l e a r n i n g .  a t  

s c h o o l  . Reading comprehensi  on i s a n o t h e r  'measure th\ak I s 
3 - 

g e n e r a l  1 y  c o r r e l  a t e d  w i t h  5ucces s f  u l  achi evement. Read1 nQ 

comprehension is a measure  09 a nar rower  g roup  of ski 11s. - 3 . 
Although i t  would have  been v a l u a b l e  t o  i n c l u d e  r e a d l n q '  - 

comprehension as a p r e d i c t o r  i n  r e g r e s s i o n  a n a l y s e s  on I 

s t u d e n t s '  ach ieyement ,  t h i s  measure  w a s  l e f t  o u t  of t h e  

r e g r e s s i o n  a n a l  y s e s  f  ~r t h e  p r a c t i c a l  r e a s o n  t h a t  scores 

f o r  20% of t h e  s ample  were u n a v a i l a b l e .  Such a i a r q e  

r e d u c t i o n  i n  s ample  size seemed too h i g h  a price t o  pay for  

t h e  p o t e n t i a l  a d d i t i o n a l  p r e d i c t i v e  power t o  be g a i n e d  by 
, 

i n c l u d i n g  r e a d i n g  cumprehension.  keadin'g comprehension and 

l e t t e r & a d e  are' p o s i t i v e l y  c o r r e l a t e d  (r=. 53. p< -01).  . 

l n d l c a t ~ n g  t h a t  t h e r e d i s  soate o v e r l a p  i n  t h e  s k i l l s  

, measured by t h e  t w o  a p t i t u d e s .  



One-way a n a l  y s i  s of  v a r i  a n c e  earl i er showed t h a t  t h e r e  

were & a t i s t i c a l l y  reli le d i f + e r e n c e s  i n  t r a c i n g  s u c c e s s  /" 
among t h e  t r e a t m e n t  g ruups ,  T h i s  f i n d i n g  l e d  t o  i n c l u s i o n  

of trace i n  t h e  r e g r e s s i o n  e q u a t i o n ,  b o t h  as a main e++ect, 4% a + q .  *' p - ,,$ 
and i n  i n t e r a c t i o n  w i t h  group  c o n t r d s t s ,  + +  

I 

T w o  sets of l i t e r a c t i o n s  w e r e  I n c l u d e d  - i g t e r a c t i g n s  
- 1 0 

v 
of, l e t t e r g r a d e  w i t h  the t h r e e  g roup  c o n t r a s t s ,  and 

1nte;ackions  of trace scores w i t h  the three group 

t 

c o n t r a s t s .  

The r e g r e s s i o n  a n a l  ysi s y i  el d s  a r e g r e s s i o n  e q u a t i  on 

f o r  each  Criterion v a r i a b l e .  The e q u a t i o n s  are of t h e  

form - 

c r i t e r i o n  v a r i a b l e  = c o n s t a n t  + b, X ,  + b z X 2  + b3x3+,'-- 

w h e r e  b ' s  r e p r e s e n t  r e g r e s s i o n  c o e - f f i c i e n t s  and-  X's 
,' 

represe~ t  p r e d i c t o r  v a r i a b l e s :  S i m p l i f i e d  r e g r e s s i o n  --%- 

. 
e q u a t l m n s  can  b e  c a l c u l a t e d  t o  show t h e  e f f e c t  of  e a c h  of 

the p r e d i c t o r  v a r i a b l e s  s e p a r a t e l y  using a method d e s c r i b e d  

l n  Winne and Marx (1983). For  example,  t o  f i n d  t h e  

equation +or t h e  d f e c t  of X, , a l l  t e r m s  n o t  c o n t a i n i n g  

t h i s  yari a b l  e are col l e c t e d  t o g e t h e i ,  y i e l d i n g  

. 
c r i t e r i o n  variable = ( c o n s t a n t  + blXL + b3X3 + . . . I  + b, X, 

m e n ,  a p p r o p r i a t e  group means are s u b s t i t u t e d  # o r  t h e  t e r m s  
0 

w l t h i n  t h e  parentheses t o  p r o d u c t  a s i n g l e  c o n s t a n t .  T h i s  

y i e l d s  a s i m p l i f i e d  r e g r e s s i o n  e q u a t i o n  of  t h e  f o r m  - 



c r i t e r i o n  v a r i a b l e  = new c o n s t a n t  + bi X,. 
- 

Thi s method a1 1 orrs +or a s t ra i  g h t f  w w a r d  w p s e t a t  i on of 

the ,  u&i que e f f e c t  of e a c h  p r e d i c t o r  v a r i a b l e ,  

I n  t h e  f o l l o w i n g  d i s c u s s i o n . '  e a c h  c r ' i t e r i o n  v a r i a b l e  

and its c o r r e s p u n d l n g  r w r e s s l o n  e q u a t i o n s  w i l l  be 

d i s c u s s e d  s e p a r a t e l y .  I n  t h e s e  d i  & c u s s i o n s .  it is 
f 

I 

i m p o r t a n t  t o  keep i n  mind t h a t ' t h e  predictor v a r i a s l e s  are 

i e s ~ d u a l  i i e d  v a r i a b l e s .  - ,The  p r o c e d u r e s  of mu1 t i p l e  

r e g r e s s i o n  m a k e  a) 1 t h e +  p r e d i c t o r  v a r i a b l e s  I n  a r e g r e s s i o n  

e q u a t i o n  s ta t i i t i ca l .1  y i n d e p e n d e n t  of  e a c h  o t h e r .  Except 

i n  the race c a s k  w h ~ e . ~ r e d i c t o i  v a r i a b l e s  arc c o m p l e t e l y  
4 

I %  

u n c o r r e l  a t e d  w; t h  e a c h  o t h e r ,  t h e  mu1 t 1 p i e  r e g r e s s i o n  
8 

?roced&e c h a n g e s  t h e c o n s t r u c t  t h i t  is r e p r e s e n t e d  bv a 

p a r t i c u i a r  v a r i a b l e  (Winne, 1983). 1.n backward r e g r e s s i o n ,  

all p r e d i c t o r  v a r i a b l e s  < r e m a i n i n g  xn .the r e g r e s s i o n  
6 

e q u a t l o n  a re  r e s i d u a l  i z e d  f o r  a1 1 &her p r e d i c t o r  variables 

still i'n t h e  e q u a t i o n .  I 

For  example,  s u p p o s e  t h a t  two p r e d i c t o r s .  l e t t e r q r a d e  

and trace, r ema in  a t  t h e  f i n a l  skep o+ a backward $ 

. . 
r e g r e s s i o n  on s o m e  criterion v a r i a b l e .  Th+e tk variables 

9 

are p o s i t i v e l y  c b r r e l a t e d  1r=.21, p c . 0 1 ) .  ~ u l t ; ~ l e  

r e g r e s s i o n  removes t h e  common v a r i a n c e  s h a r e d  b y  the t w o  

v a r i a b l e s ,  l e a v i n g  t w o  r e s i d u a l i t e d  b a r x a b l e s  t h a t  

r e p r e s e n t  c o n s t r u c t s  t h a t  a r e  d i f f e r e n t  f r o m  t h e  a r r g i n a l  
7 

ones d e f i n e d  by ' t h e  l e t t e r g r a d e  and trace scores.< In t h r s i  

p a r t i c u l a r  case, l e t t e r g r a d e  i n  t h e  r e g r e s s r o n  e q u a t i o n  
- .  

5 
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' *  c .  

- 
, - 

groups. wx t h  t h f r  comb1 ned pseudo-wganl z e r  groups. . Ag 

cup-ted, pwfwaancc cm t h l i -  task inproved th  t h i  
. a  

i * .  

fur thxs studv. 
. < 

perforsrance also lmproved with success ~n traclng.  The a 
4 

pr ior1  contrast showed that the canb~neb pseudo-organizer 

groups cptper f  a- the c&pi ned c ~ n c e p t u a l  ocgani zer 

- 

,qrottps on ,the free r ~ a i  f task, ( ~ e e  Tables 6. 7). I n  the 
i 

4 %  1 
vector fm' the contras t .  .the group mentione+ f l r s t .  in this . . 

/ 
case:. the cdmblned conc#?ptual 'proup. is coded + l o  The 

r , 

'. . -  
. ' c ~ i i l c T M t  i s negatrve I n  t h i  s case I 5 .  t h e  -ad ~ u s t e d  

' <  

far the conceptuak group + i l e  tha t  
- ' _  

for 

the pseudo-arganlzer. group ~5 Faised. ~ h l s  r e s u i t i l s  

cohsi stmt w l  th theory, Advance wgani  ter theory suggests- 

s. 

. that use orgart izws w111 enhance m e a n z  ngful 1 earn1 nq and 
- .  

achievement on a s k s  requiring t ranster .  but may. 
0 

3 ? 1 - - 
actual f y ~ m p d e  recai 1 of 1 ow-level - d e t a l  1 s, Slnce the , \ .  

free recall task 1s bne in which ' l ~ e m ~ ~ v  ot details is 
4' 

tested. the cnngep*tual wganiZer grbups are expected to .b - 
* * 

a 
* I .  

p e r f o r m  worse than the p s & o - ~ r < f a n i r w . ~ r w ~ s . ~  kho are ' _ g 

.? " 
> z 

' 1  
I 

presursabl y l earntmg less' meanznq+uI l y .  
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Short-Answer ~ u e s t i  on$ ( F r e e  R e c a l l  ) 

-_--------------------------------------__-___ 
C r  1 S e r i  on CM j ust'ed V a r  i a n c e  
V a r ~ a b l e  I? P r e d i c t o r s  b t P % ----------------------------------------------------------- 

J 

t o t a l  .22 l e t t e r g r a d e  -70 5.20 c.01 - 1 1  
trace - 1 4  3.94 ( - 0 1  -06 
trace x V 3  . I 3  3.56 c . 0 1  -05 
V 3  -1.52 -3.32 c.01 . 04 
c o n s t a n t  2.10 3 - 0 9  c.01 __------------------------------------------------------- 

shw t -answer .09 l e t t e r g r a d e  . o f  1.73 -09 . is1 
questl~rt 1 trace -94 3.75 ( - 0 1  - 0 7  
n i  erarizhy trace x V 3  -04 3.45 (-01 - 06 
l eve1 = l o w ~ s t  t r a c e x  V 1  -.ib2,-2.44 -02 'i 03 

V 3  -037 -2.77 .01 . 94 
c o n s t a n t  -90 4.& q.01 - 

sho r t - answer  -20 1 e t t e r g r a d e  -22 '4.49 ( - 0 1  .08 
q u e s t i o n  2 trace -05 3:92 c.Cl1 .M 
t-tl erarchy trace x, V 3  - 0 4  3-45. <.01 -05 
l e v e l  = h ighes?  trace x V 2  -01 O Z O ! ~  .04 .02 

\ V 3  -04% -2.70 - 0 1  93. 
- c c m s t a n t ,  .33' 1.31 -19 
mwt-ansuer . 1q l e t t e r g r a d e  , .2i, 3.29 (-01 

< * -. 0s 
q u e s e i  an 3 trace " 3.13 < . O f  -04 
h i e r a r c h v  ' t r a c e  x V 3  .U4 2.-37 -02 -03 
l e v e l  = h i g h e s t  1,gr. x V 2  - .06-1.87 -06 -02 

c o n s t a n t  
shwt - a n s e r  -,. v5 7 1  e t t y g r a d e -  . 1 3  3.35 c.01 , -05 
&estlon 4 , s r ' ' c o n s t a n t  .39 2.17 -03 % 

hrerarcby , 
llg - -  2 , - 

l e v e l  = m x d d i e  ' * A  

short-answer ' 3 i s t t e r g r a d e  ; W - 2 . 7 2  . v l  , ..04 
q u e s t ~ a r ,  5 - constant 

. L  

= . 1 7 q b  1-06 -29 
h x w q r q h v  a 

l e v e l  = q r d b l e  ' 
9- 

P ---------------_-----~----------~---___-_______-__ 
7 

- ,  

MITES - Vari 'ance Xdi ;s  the squared semi-partla1 correlation 
coe"f f ~ < c l  ent a 

G 

' .-.*'s a r c a d ~ u s t e d  For t h e  d e g r e e s  of f reedom 
. ab--bed bv p f e d i c t w s  r n  t h e  regressron e q u a t l d n i  
- w s  ore the rwress~m cae+f ic ibts  +or the full 

w e i .  
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. S h u r t - A n s w e r  Questions (Free Recall ) 

cri ter im effect ' predictor . intnceot b adi. wan 
Jhw t -answer wl n lettergrade 3.23 .70 
total xwe trace 4.57 .14' 

contrast V3  - conceptualipstudo 
~ D l l c ~ t u a l  ' 4.84 
pseudo 7.88 

interaction .- trace x conceptual/pseudo ( V 3 )  
cmepiual  4.84 .27 
vstudo 7.00 .U2 

short a n s w  i 1  a a n  I t t t e ryade  ',. 1.17 -07  % 

trace 
~ - .95 .04 

ccktrast , V3 - conceptualli,~udo 
c~nceptual 1.09 

%. 

pseud~ 1.83 
! n t n a c t m  trace x canceptuai lpseudo (V3) 

C W ~ C P P ~ U ~  i.2a ' .08 
p ~ u d o  2. Oi . 09 

trace x walogylabstract r v 1 1  
- V 

MalOg~ 1.51 .02 . 
abstract 1.51 .Ob " y 

sffat-aasrtr I 2  ealn - I e t t  trgrade \ -84 . 2 2 '  "j- 
trace 1.16 .05 \ 

contrast '43 - ccmcepturI lpseudo 
i codcq tual f .  36 

g m d o  
e 

2.28 / 
I 

ln tuac t lm tract I conceptualfpswdo (Y3) . .. 
C O ~ C Q ~ U ~  1.59 -09 l _ -- _ _--A 

P S W ~ O  2.51 .01 

d e n y  1.74 , 0 4  
s k t - ~ R U R T  t3  win Ie t tuqrad t  .71 

24 
-20 

t ract  - 9 4  .05 P 

cmtrart V3 - conceptual /pseudo 
c#ceptual 1.12 
P u p  2.04 

~ n t u a c t l m  trace I conceptual /psmdo tV3)  
co~cfptual 1.31 .09 
P m h  2.23 . UI 

i & t n p a d t  I ar t l in t t lonv  tY2) 
outline 1,s ; l 4  

Q 
MOTE - b ' i  r e  r w n r m  c a f f t c ~ r p t r  r-nttd frm t k  f u l l  udrl uwnq tlw wtW of lime are 

llvI (1983t to ~ m t r ( r t e  w u ~ f r r  d f ~ t s  



One s t a t i s t i c a l l y  r e l i a b l e  i n t & a c t i o n  w a s  +ound. 

lmpro,ved t r a c i n g  had &y l i t t l e  e f f e c t  on s k e r  f o r  t h e  

psuedo-organizer  g roups ,  b u t  ' l e d  t o  h i q h e r  scores f o r  t h e  - 

concep tua l  o r g a n i z e r  gr'oups. T h ~ s  f j n d i n p  indicates t h a t  

c o n c e p t u a l  advance  o r g a n i z e r ;  t h a t  are used e + + e c t i v e l v  do 

promote  l e a r n i n g  of d e t a ~ l s .  Cons ide red  t o g e t h e r  w i t h  t h e  

s t a t 1  i ab l e  c o n t r a k t  between c o n c e p t u a l  and  . * 

g r o u p s ,  t h i s  i n t e r a c t i o n  s u g g e s t s  t h a t  i t  

< 

may be s' i n a b i l i t y  t o  u s e  an o r g a n i z e r  e f e f e c t i v e l y  

that impedes l e a r n i n g  o+ d e t a i l s ,  r a t h e r  t h a n  a 

c h a r a c t & i s t i c  of t h e  o r g a n i z e r  i t s e l f  ( r q @ F t g u r e  3). 

One-way, a n a l y s e s  of v a r i a n c e  of a1  1 six 

scores showed n o  s t a t  i st1 c a l l  y re1 i a b l e  d l  +f e r e n c e s  among 

groups on f i v e  of t h e  measures .  A s t a t i s t i c a l l y  r e a r a b l e  
S 

difference among g r o u p s  w a s  f w n i  o n l y  on sho r t - answer  

question #3 (F=2.(38, p=. l i t ) .  A Duncan post-hoc test 

tp* =. 1 0 )  showed t h a t  the a b s t r a c t  g r o u p  per formed w o r s e  

- . t han  el t h e r  t h e  a n a l o g y  w t h e  dummy group.  T h i s  r e s u l t  1s 

c o n s i s t e n t  w i t h  advance  w g a n i z w  t h e w y  which p r e d i c t s  

t h a t  u s e  of an a b s t r a c t  o r g a n i z e r  & l d  l e a d  t o  greatest 

m e g a t  1 ve impact on r e c a l l  of f acttm--&etaif s. 



Graphs o+ ~isord~nal Interactions = 

Free Recall 

. Y = score on #I 

conceptual 

pseudo 
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Anal y s e s  of r e g r e s s i o n  q u a t i  o n s  f qr i n d i v i d u a l  P que-s t ions  were n o t  v e r  i 1 lumina t ing .  Two of  the 

q u e s t i o n s ,  #4 and =, which w e r e  t a r g e t e d  a t  t h e  m i d d l e  of 

t h e  c o n t e n t  map, showed no  e f f e c t  due to t y p e  of o r g a n i z e r  

or % r a c i n g .  The r e g r e s s i o n  e q u a t i o n  f o r  q u e s t i o n  #1, which 

w a s  t a r g e t e d  .a* t h e  lowest l e v e l  of t h e  h i e r a r c h y ,  w a s  very 

s r m i l a r  t o  t h e  e q u a t i o n s  f o r  q u e s t i o n s  #2 and #3, which 

were t a r g e t e d  a t  t h e  h i g h e s t  l e v e l  of the h i e r a r c h y .  A11 
& 

three of t h e s e  q u e s t i o n s  showed a s t a t i s t i c a l  l v  re1 i a b l e  

dl s o r d i  n a l  l n t e r a c t l u n  between ,group and t r a c l n g  (see 

F l g u r e  1). S c o r e s  f o r  t h e  c o n c e p t u a l  o r g a n i z e r  g r o u p s  

improved ' w i t h  b e t t e r  t r a c i n g ,  b u t  scores f o r  t h e '  

psecldo-organizer g r o u p s  w e r e  n o t  a f f e c t e d  by t r a c i n g .  I t  
- 

14 p o s s ~ b l e  t h a t  differences among questions were obscu red  

D; the students' extremely low pe r fo rmance  on t h e  f r e e  . 

~ s c a l l  +_art: l n  g e n e r a l .  Group means on this t a s k  w e r e  

about 1c)X of the maxlmum score. 4 1 ~ 0 ,  single i terns h a v e  
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I 

~ c h i e v e m e n t  o n  c a t e ~ o r i z i n s  t a s k .  fkh ievement  an the , 

c a t e g o r i z i n g  t a s k .  i n  which  s t u d e n t s  had  t o  q r o u p  t e c h n i c a l  

b 

t e r m s  t r o m  t h e  a r t i c l e ,  w a s  measured  b y  t h r e e  scores. The 

a p p r o p r i a t e - c a t e q o r v  score is t h e  p e r c e n t a g e  o t  t o t a l  q r o u p  
- %w 

names that w e r e  a p p r o p r i a t e  g i v e n  t h e  c o n t e x t  of t h e  

a r t i c l e - .  T h i s  score 1s u s e d  a s , a n , i n d i c a t o r  of6; the  
- 4" 

e x i s t e n c e  of a s k e l e t a l  c o g n i t i v e  s t r u c t u r e  i n  t h e  

' s t u d e n t ' s  mind. The correct-items s c o k e  is the number o+ 
. I  - 

e 
t e r m s  that w e r e  c o r r e c t l y  p l a c e d  i n  appropriate c a t e g o r i e s .  

and  1s t r e a t e d  as a measure of memory f o r  l o w - l e v e l  

a e t a i  1s. T h e  p e r f  e c t - c a t e q o r v  score 1 s the p e r c e n t a g e  ef 

the t o t a l  number o f  c a t e g o r i e s  a s t u d e n t  g e n e r a t e d  t h a t  

w e r e  a p p r o p r i ' a t e  a n d  t h a t  k o n t a i n e d  o n l y  c o r r e c t l y  p l a c e d  

t e r m s .  This  score: i n d i c a t e s  t h e  s t r e n g t h  of  t h e  students' 

c o q n l  t l v e  s t r u c t u r e  f o r  t h i  5 i n f o r m a t i o n .  - 
. < One-way a n a l v s e s  o f  v a r i a h c e  of t h e  t h r e e  c a t e q o r i z ~ n g  ' 

/ 

task scores showed n o  s t a t i s t i c a l  l y  r e 1  i a b l e  d i f  f e r e n c e s  

among g r o u p s  on  t w o  of t h e  m e a s u r e s .  Hawever. a 
- 0 - - 

f 
s t a t i s t q c a l l  y r e 1  i a b l e  d r  f f e r e n c e  among g r o u p s  w a s  found on 

1 

t h e  p e r f e c t - c a t e g o r i e s  m e a s u r e  (F=2.49, p=.06) .  . E I , '  . 

subsequent Duncan p o s t - h o c  compari 'son (p4. =. 10) showed that  / 
the o u t l l n e  g r o u p  p e r f o r m e d  b e t t e r  t h a n  a n v  of the o t h e r  / 

/ 
three g r o u p s .  T h e s e  results are c c m s i s t e n t  w i t h  t h e o r v ,  

b e z a u s e  the o u t l i n e  g r o u p  was g i v e n  a n  e x p l i c i t  p a t t e r n  

~ h i c h  c o n t a i n e d  the  u p p e r  levels of  t h e  h t e r a r c h i c a l  m a p  o+ 

t h e  new m a t e r  r dl. T h ~ s  out1 1 ne p r o v l  ded a c l e a r  and 



unlike that  which s t u d e n t s  had to p r o d u c e  i n  *he 

c a t e g o r i z a t i o n  t a s k .  Hence, t h e  o u t l i n e - g r o u p  p r o b a b l y  

s i m  l y  repedged what t h e y  had s t u d i e d  earlier i n  t r a c i n g  5 
t h e  outline's c o n n e c t i o n s  t o  t h e  a r t ic le .  

The r e g r e s s i o n '  e q u a t i o n s  (see" T a b l e s  8, 9) f o r  t h e  
< 

, th ree 'c r i  t e r l o n  v a b l e 5  y i e l d e d  t h e  f n l l ~ ~ i n g  r e s u l t s .  

The pseudo-organ1 g r o u p s  had h i g h e r  approprlate-c-tego$y 
1 

scores t h a n  t h e  c o n c e p t u a l  o r g a n i z e r  proups.  Thi s 

dl f f e r e n c e  s u g g e s t s  t h a t  stu-s i n  t h e  c o n c e p t u a l  g r o u p s  
2 a 

had d i f f i c u l t y  bu i  l d i n g  a s e n s i b l e  c o g n i t i v e  s t r u c t u r e  o+ 

/ t h e  pnformat ion  i n  t h e  a r t i c le ,  and is t o n s i s t e n t  w i t h  t h e  

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

dl f f i c u l  t y  i n  making 1 i n k s  t o  t h e i r r  r e s p e c t i . v e - o r g a n i z e r s .  

Thl s . n t e r p r & t a t  i on m a y  ~e q u e s t i o n e d ,  however, b e c a u s e  n o  

s t a t 1  st1 c a l l  y r e 1  i a b l e  i n t e r a c t i o n s  of  g r o u p  and trace w e r e  

t ound. An i n t e r a c t i  on t h a t  showed a p o s i t i v e  correl a t i  on I 

between s u c c e s s f u l  t r a c i n g  and a p p r o p r i a t e - c a t e g o r y  score 
+ 

. for t h e  c o n c e p t u a l  o r g a n i z e r  g r o u p s  wou1.d be  needed t o  

. c o n f i r m  t h a t  ~ n a b i  1  i t y  t oe  relate t o  t h e  o r g a n i z e r  w a s  t h e  
1 

1 i k e l  v c a u s e  of  poor per formance .  

On t h e  s a m e  measure.  a main e f f e c t  due to l e t t e r g r a d e  
4- 4 

was +ound. T h e  n e g a t l v e  r e g r e s s i o n  c o e f $ i c x ~ n t  i n d i c a t e s  
L 

that bet ter  s t u d e n t s  mixed i n  more i n a p p r o p r i a t e  categories 

t h a n  p w r w  s t u d e n t s .  While t h i s  e f f e c t  i s ,  s t a t i s t i c a l l y  

reliable. t t  1s a very s l l g h t  r e l a t i o n  (b=-.W?= 

T h e r e w e ,  no particular ~ r r r p w t a n c e  is a t t k x b u t e d  t o  t h i s  



On t h e  c o r r e c t - i t e m s  score, s t u d e n t s  i n  the 

pseudo-organizer  g r o u p s  a g a l n  performed b e t t e r  t h a n  
9 

s t u d e n t s  i n  t h e  c o n c e p t u a l  o r g a n i z e r  g roups .  T h i s  
- 

P i n d i c a t e s  - t h a t  s t u d e n t s  i n  t h e  c o n c e p t u a l  ' ,groups  had a 

h a r d e r  t i m e  recall i n g  low-level  deta ' i  1 s, a5 p r e d i c t e d  by 

t h e o r y .  S t u d e n t s  c o u l d  n o t  c o r r e c t l y  p l a c e  an item u n l e s s  
I 

t h e y  had a l s o  chosen  a p p r o p r i a t e  g roups .  Tha t  t h l s  r e s u l t  

is n o t  j u s t  a ref l e c t h o n  of t h e  a p p r o p r i  a t e - c a t e g o r y  score 
., 

is shown by t h e  l o w  c o r r e l a t i o n  f  t h e s e  t w o  measu res  4 & 

rr=-.07, p=. 16). 

A s t ro-ng  main e f f e c t  on t h e  c o r r e c t - i t e m s  v a r i a b l e  w a s  

found  d u e  t o  l e t t e r g r a d e -  B e t t e r  s t u d e n t s  c a t e g o r i z e d  

~tems m o r e  ~ u c c e s s f u l  l y  t h a n  p o o r e r  s t u d e n t s .  Fa1 l u r e  t o  
O r  

f i n d  any  ef fec ts  due t o  t race or t o  i n t e r a c t i o n s  w i t h  t r a c e  

i n d i c a t e s  t h a t  t h e  u s e  of o r g a n i z e r s  had v e r y  l i t t l e  t o  d o  

w ~ t h  s u c c e s s  i n  t h i s  t a s k .  A d i s o r d i n a l  g roup  x 

l e t t e r g r a d e  i n t e r a c t i o n  w a s  +ound (see F i g u r e  4 ) .  The 

h i g h e r  r e g r q s s i o n  c o e f f i c i e n t  f o  t h e  c o n c e p t u a l  o r g a n a t e r  
.\ 

g r o u p s  (b=1, 26) cpmpared t o  t h e  pseudo-organ1 z e r  

Ib=.71)  s h o w s  t h a t  p o a r e r  s t u d e n t s  h a v e  m u c h  m o r e  

d l f + i c u l t y  w i t h  t h e  task i f  t h e y  w e r e  glven a c o n c e p t u a l  

-& 
o r g a n i z e r .  T h i s  + i n d i n g  m a y  b e  a reflection of t h e  

dl f  f i c u l  t v  of  e f f e c t i v e l y  u s i n g  a c o n c e p t u a l  wqanx z e r .  



TABLE 8 

F I N A L  STEP OF.EACK-WARD REJECTION REGRESSION ANALYSES 

# 

Categoriqing Task - 

NOTES - Variance % i s  the  squared semi-partial  cor re la t ion  
cbeff1c1ent. . 

- R' ' s a r e  adjusted for the  degrees of  f reedon 
absorbed by pred ic tors  i n  t h e  regression equation. 

- b 's  are  the  regress lon .coef f ic ients  foe t h e  full 
model . 



EFFECTS OF INDIVIDUAL PREDICTORS 
C a t e g o p i z i n g  T a s k  

criterion eifect ~red ic tor  - ik-ucept b ad,. wan - 
appropriate rain lettergrade .79 , -.02 
categories contrast V3 - conceptual /pseudo 

conceptual .64 
pseudo -75 

------- 
correct i ters rain lettergrade 

contrast V3 - conceptual /pseudo 
conceptual 8.28 
pseudo 11.30 

intwaction lettergrade x conceptual /pseudo ( V 3 )  
conceptual 3.88 1.26 
pseudo 6.M .71 ------------------------------- ------------------  ----_ 

pkrfect rain lettergrade .26 -04 
categor~es trace , .33 - 0 1  

contrast V 3  - anceptuai /pseudo 
\ cwceptual .30 

p k d o  .51 
tnteractim trace I conceptual/pseudo ( ~ 3 i  

conceptual .33 ."02 
pseudo " .57 -00 

------------I--- --------I ------------ i 
YOTE - b's  r e  regrea lm coefficients colputed fro8 the full We1  using the &hod of Yinne md 

Harx (1983) to investigate specific effects 
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FIGWE 4 

Graphs o+ D i  sord ina l  I n t e r a c t i o n &  

Categorizing Task 
'4 

score 
I 

NOTE - 
7 

Sections of a graph tha t  are b x t r a p o l a t e d  beyond t h e  
actual range o+ values on a predictor variable are 
s h m  by . . ..... 



, . 
  he perfect-categories'score showed the same 

.b 

d i f  ference between groups as the other t w o  measures, . - .  
i 0 L 

name1 y ,  tha t  ktadents i+n the pseudo-organ1 r e r  groups, - 
d P 

performed b e t t w  than students i n  t h e a  conceptual organg z e r  
. . 

groups., Small main e f fec ts  due t o  l e t t w g m d e  and- trace 
I 

> 
-< 

+ u were also found. w i t h  bet te r  students and b e t t w  er'acws 

showlng be t te r  performance. &n interesting intwactlon.was - 

found between g r w p  and t race  (see Figure 4 ) .  Tracehadzno 
' \ 

e f f e c t  on the scores o f  students 1'6 pseudo-organlrer 
* 

h 
\ 

group%. but l e d  t o  a small; improvement in performance C p r  
0 

d 2 " .  - 
stydents i n  the  conceptual groups. This * ind lng !s . B 

. . & 

' . .  . . 
cons1 stent w i th  t he  idea tha t  ,eSfectlve q& of adv&ce j 

& ff 

LS 
/--- & 

organizers promotes learning. Howevef. the &fecf is veib 

. - r _  
G t 

&ch16vement on nbltlple--choice tests, i n  P a r t . i  of 

. i l  0 
0- 

t h e  multkple-cholce test .  students had t o  rsecognlze the 3 .  

a 
a - 

Z - , 
cwrect adseer from among four  alternatsves. THIS test can 

- .a ~ - 
be thought o f  as a measure ~f near t ransfer .  In  Pqrf  11, 

students had t o  r a " k  the +bur alt&nat;ve5. where,thre@' . s 
. . - .  - -  . 

- a ,  - 6 "7 

&re cor rec t .  and on1 y one w a s  wrong.- This,, part*  nf , f he kekt. + 

= t. 

. i 
. requ~red moFe than j us t  r e c a l l .  Because s t u d k t s  nust ? \  

*, -4 I "  

6 .  

th ink  about $nd rank thq  four q i v m  al ternat ives.  f& Peach 
. .  Q 

. I  - 
qqes,tl.on, i t  1s ~ n i e r r e d  tha t  t h i s  t i s k  ;equi+eg. the t&e 0) 

-1 tiple-cholce test- ( p a r t  * I i. , Thereiwe. thls task t s 
I 



used- as a maswe of f a r  trans+-. 

giuan ,in( Tables %and 11. 
: . T  

I ' ... w 

On Part  I of the  multiple-cholce test .   no 

s t a t i s t i c a l  1 y r e l l a b l e  di f ferences were found due t o  group, 
b 

b u ~ s t a t i s t i c a l l v  r e l i a b l e  main e f fec ts  were found due t o  . 
cn " 

le t te rgrade adtrace. A s  can be expected. b e t t e r  students 

performed> better on the test than .poorer students. 6 1  50. 
C. 

bet te r  tracin'q l e d  t o  improved performance. A s  wi th  * 
-, 

previous resu l ts .  t h i s  f xnding ind icat6  t h  

regardless of t h e i r  type do enhance lparn l  
- - 

e f f e c t i v e l y  used: - J . s 

T u c  let%ergrade x g m p  interactions were-found. They J 
. - . -i 

shoued-- that '  students (Is5 ng the abstract concept drgani z e r  . , - < .  

\ shored a g rea te r  improvement i n  scores w i t 6  increasing 
\ 4 

l e t t w g r q d e  than dxd students using the analogv organizer. 
1 

Let twgrede had almost no e+fect  on scores for  students i'n - 
the o u t l i n e  group but led  t o  inpfoved scores t o r  students 

i n  the dummy group. The f i r s t  interaction 1s consistent 
I '. * 

L-. , -wi  th f indlnqs i n '  some prevlous research that  abstract . - 
&+ance organizers have 4 s t  va)ue f o r  high-abi l i t y  

students; This would be t r u e  i f  using absiract advance 

/- 

organrzers required a higher w rsdre d i f f  i cu l ' t  l eve l .  of 

cogni t i ve process1 ng rhan us1 ng anal oql es. 
C ', 



.* 

TABLE 10 

F m  STEP 'W*BCW=KWCYSI) REJECTIa 

WTES - '  Variance X is the squared semi-partial g c g r e l a t z o n  
coeff 1cxent. 

% - ~ ~ ' 5  are ad~usted for the degrees cf freed- 
ahsorbed by predictors i n  the regression equation. 

- b ' s  are the reqressi& coe++icaents fw the +ull  ' 
ade l .  



EFFECTS W INDIVIDUCU, , m D I C T O R S  -- 3 -- - Multiple-Choice T a t s  
m t n i m  r f f ~ t  wdictw intwcmt b dt, W I A  
wl tiple-clroice aain lrttnpade 7.54 
Pat 

.38 
trace 7.42 . I4  -- c- 

CDRCeptuaJ 9.45 - t - .19 
p w d ~  9.45 . f l  

1 

trace x wtIine1duwy (V2J 
mtline 8.67 .24 
~ U H V  . 3.67 . ,05 

lettagrade x wtllnellewy 1V2) - 
A - wtlrm . 9.23 . k 

4wrv  9.23 .75 
lrttngradc I analogy/abstract (V1) 

a a l 0 g ~  - 9.28 -25 
- astrlct 9.28 .50 - --*----- ---------- C 

&@h-cbtre ur* ' f&twg-ra&e 1.0f ---,% 
' J  - Part 2 trace . * 5.39 -09 

ldmtlfr-wmp contrast V3 - comptuallprwdo 
cmceptual 5.49 
pswdo 7.67 

latefarflat trace x coaceptudl lpreudo (V3) 
coeceptwl 6.05 .20 
P ~ d o  8.23 -.01 

trace x outline/duwy lV2l 
outline 6.43 .fZ 
d u n v  6.43 .07 - trace x analoqylabstr?ct ( V l )  

malW 6.70 

m d o  2.39 -.04 
mi tlplrrhoict u l ~  ftttnprade 6.81 .43 
Put 2 t r x t  6.92 . I4  

' 1  

&!t* 7.03 
lurr 10.39 - 

l ~ t ~ 3 d l m  t r ~ e  1 C O P I C Q ~ # ~ I / $ W V ~ ~  , 
rmctptaal 8.97 .I9 -I 

porrPbo 8.97 .09 
t?xe x w t l l n e / ~  (Y2f 

a s t i i ~ r  
I b.39 3' 

burr 9. n .43 - 
glfE - b ' t  art rrpnr lm c W f w r a t r  cor)rttd frm t k  f u l i  -1 niy t k  wthd of hnr and - ttm~ to l m t ~ t j t t  W I ~ I C  W K ~ S  



The second i n t e r a c t i o n  is more p u z z l i n g ,  The e x p e c t e d  
% - -- 

re1 q t i m s h i p ?  namely; t h a t  p w f w m a n c e  s h o u l d  improve  w i t h  
- 

l e t t e r g r a d e ,  is f w n d  i n  t h e  dummy group ,  S i n c e  t h e  dummy ^- 

-- 
- __i 

o r g a n i z e r  had n o t h i n g  t o  d o  w i t h  t h e  a r t ic le ,  it is - 
- 

r e a s o n a b l e  t h a t  i t  s h o u l d  haye qo impact on  pe r fo rmance l  

However , - the lack  of variation i n  pe r fo rmance  w i t h  

l e t t e r g r a d e  +w the o u t l i n e  i n d i c a t e s  t h a t  t h e  

outilne o r g a n i z e r  w a s h e s  o u t  a b i l i t y  d i f f e r e n c e s  among 

- s t u d e n t s .  I t  IS  n&-u!&?ediately clear why t h l s  s h o u l d  be - - - - -- --L 

Y -- -Î ---- 1 

so. One can s p e c u f a t e  t h a t  use of  t h e  outline a r g a n l z e r  
P 

+ w c e s  s t u d e n t s  ~ n t o  maklng only i n t e r n a l  c o n n ~ c t ~ o n s ,  t h u s  
( 2  > 

v e n t 1  ng b e t t e r  s t i d e n t s  f r ~ n  using m o r e  s u c c e s s f u l  

+"c 

s t r a t e g i e s  of t h e i r  m, - 

d 
, 

-%$,$ Two trace x group  i , ~ t w a c t i m s  were found.  S t u d e n t s  
c- 

~ n  the combined c o n c e p t u a l  o r g a n i z e r  g r o G s  showed a h i g h e r  
b 

rate of l n c r e a s l n g  pe r fo rmance  w i t h  improvement i n  t r a c i n q  , 

than s t u d e n t s  i n  t h e  p swdo- ,o rgan ize r  groups. T h i s  f i n d i n g  

s u g g e s t s  t h a t  use o f  a c o n c e p t u a l  o r g a n i z w  p romotes  

learning. T h e  second i n t w a c t ~ o n  showed t h a t ,  for the 
. . - 

dummy g r w p .  b e t t e r  t r a c i n g  had l i t t l e  impact m 
> 

# 

pwt=ance .  The d u ~ v  w g a n i z w  h a s  n a t h i h g  t o  d o  w i t h  
- ..- 
the  t e x t .  R e c o g n i t ~ n g  t h a t  f a c t  g i v e s  a s t u d e n t  n o  

ddvan tage  i n  learning the t m t  ~a twia l .  On t h e ' o t h w  

hand, for the u u t l ~ i n e  group ,  pe r fo rmance ,  ikroved w i t h  

~mproved  trace scores.  T h i s  I n d i c a t e s  t h a t T t m ' c b n n e c  I o n s  Z 
i 

t h a t  a student makes to t h e  c w t l i n e  d o  h e l p - l n  l e a r n i n g  tne 

s a t w l a i ,  as~tested by a recall t a s k .  



F w r  scores were computed f k ~ m  P a r t  I I  o+ t h e  - - 
muft  fe-choxne test, The identify-wrong score was the 

i 

number of times that the wrong alternati-ve w a s  correctlv 
; -4 
t 

- 
ganked i n  the last spot. The abstract. analoqv. and 

t 
&llne, scores w e r e  the number a+ times t h a t  the 

t .. 
rorr&spondiAg a1 ternati ve was ranked as the b e s t  answer. 

Tn$ ~dentl+y-wrong score, 11 k e  m o s t  of the othw 

measures, 5hawetl main eifects due to letterqrade and t r a c e .  
I 

Hlgner scores - ;ere associated WI th higher 1 etteror%es and 

Q -. 
wlth b e t t w  tracing. A 5tatisticaily rellable group ' 

contrast showed that students i n  the pseudo-organizer 

groups p e r f o r m e d  b e t t e r  on this task t.han -5tuctents in - t h e  
k , 

1. 
conceptual organlier q~oups . .  fh I 3 resul t apparent 1 v 

" . 
a 

contradicts findings'bf p r e v r o u s  research t h a t  students 

r e q u l r l n g  tar t r a n s f e r .  
t 

this a p p a r m t  contradl ctinn 1s resdlved when 

~nteractioqs are examinee. All three trace x group 
- - 

lnteractlons were 5tatlsticailv reliable, A dlsoroinal , 

~nteract~un (see Flgure 5) s h w ~  that tor fh'e conceptual 
63 

organizer groups, success i n  tracing lea to  better 

c w + o r m a n c e  on the test. For the pseuqo-wgani~er groups. 

there was almost no, di++erence l n  oer twmance  w i t h  ilaaraved 

tracing. - In tact, Mere  was a slight decease  I n  scores as 

tracing I rnproved. 4s trace scores i n c r e a s e d .  there w a s  a 

?'eater ~rn~rovelnent In t e s t  s c w e s  f w  stuaecrts in the 

a b s t r a c t  concept g r ~ u o  tnan t h e  anal c q y  group. Successtuf 
5= - - 
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t racz  ng 1 ed t o  a greater rate of i n c r e a s e  i n  e f  : 
for  the outline g r o u p  t h a n  t h e  dummy group. These + i n d i n , g s  

4 

+-. , =+ 
s u p p o r t  the n o t i o n  t h a t  c , o n c e p t u a l  a d v a n c e  o r g a n i z e r s  do ' 

..- 

e n h a n c e  l e a r a z n g  w h e n  t h e y  a re  used e f f e c t - & ~ e l ~ .  Ihe 

abstract  c o n s e p t .  w q a n i z e i  may De t h e  m o s t  d l f  f i c u i t  t o  

use. b u t  it p r u m o t e s  t n e  D*t+ r e s u l t  on t h i s  typeiQ&task 
-. ,-8 
"- -- 'Y 

when used correctly ts&e F l g u r e  5). 
L@e=f 

I t  was h v p o t h e s l z e d  t h a t  s t u d e n t s  i n  a g r o u p  receiving 

e3 t h e r  t h e  a b s t r a c t ,  analogy,, or o u t 1  i n e  w g d n i z e r s  would 

. show a p r e f e r e n c e  + & a l t e r n a t i v e s  t h a t  were  e x p r e s s e d  i n  

tern& of t h e l r  a r g a n i z w .  I t  was predicted t h a t  each g r o u p  

wsul d rank ~ t s  c w r e s p o n d ~ n g  a1 t e r n a t 1  ve a s  t h e  b e s t  any'wer 

more o f t e n .  than 4he othw groups would. 
7 

The a b s t r a c t  score shawed main effects  dug t o  . 
l e t t e r g r a d e  and trace, but no s t a t x s t l c a l  f v re1 r a b i e  

c o n t r a s t s  or  interactions. The main e++ect tor b o t h  

variables was a n e g a t ~ v s  c o r r e 4 a t l o n .  B e t t e r  s t u d e n t s  and . 
b e t t e r  t r a c e r s  w e r e  iess i ~ k e l y  t o  c h o o s e  t h e  a b s t r a c t  

. .. 
alternative a s  t h e  best a n s u e r .  

' The a n a l o g y  score showed a m a i n  e f f e c t  d u e  to 
. - - -  > 

lettergrade w ~ t h  b e t t e r  s t u d e n t s  b e i n g  l e s s  l i k e t v  t o  

choose t h e  analogy alternative as t h e  most c w r e L t  answer. 

One 5 t a t i s t i c a l l y  re1 i a b l e  g r o u p  contrast w a s  qound, 

showrng t h a t  t h e  s t u d e n t s  i n  t h e  conceptual groups r a n k e d  
fi 

s t u d e n t s  In t h e  pseudo-w'gan~zer  g r w p s .  A d l  swdinal 
L 



+or the pseudo-wghzer groups. l e t t e r g r a d e  had a l t aos t  n o  
L 

i 

4 
e+fect on choosxng' t h e  a n a l o g y  as t h e  m o s t  cwrect 

I 

- a1 t e r n a t  t ve. However, b e t t e r  s t u d e n t s  i n  the c o n c e p t u a l  
0 

d 3 
o r g a n i z e r  groups showed a d e c r e a s i n g  t e n d e n c y  t o  c h o o s e a t h e  

< J  

a n a i o g y  a1 t w n a t t v e .  * 
CI 

The o u t l i n e  score showed main e f f e c t s  d u e  t o  
4 

- t o t t w g r a d e  and trace, w t t h  better s t u d e n t s  a_nd b e t t e r  
C 

' - 
tracers choosxng t h e  o u t l i n e  a l t e r n a t i v e  a s  t h e  most 

c o r r e c t  answer most often. A s t a t i s t i c a l l y  k e l i a b l e  
4 

rantrast between the o u t l i n e  and dummy g r o u p s  showed > 
b ~ g h w  sc-2 f o r  the dummy g r o u p  on  t h i s  measure  t h a n  +or 

the w t l i n e  group, T h i s  r e s u l t  is pu2 ,z l ing  because t h e  - 

actual  group mean for the w t l x n e  gr&p is higher than t h e  

mean fw the dummy g roup  (see T a b l e  4 ) .  . T h i s  r e s u l t  m a y  b e  . .  

an  a r t i f a c t  of t h e  r e s l d u 6 1 i z i n g  o-f v a r i a b l e s  i n  m u l t i p l e  

r e g r e s s 1  on.  N o  o t h e r  e x p l  a n a t l o n  suggests i tsqlf . 
" 

* f w u  s t a t x s t i c a i  1y reliable trace x g r k p  rnteractians 

were found, B e t t e r  t racers  In the conceptual o r g a n i z e r  

groups chose the outline al ternat ive  m o r e  often t h a n  b e t t e r  

t r a c e r s  I n  the pseudo-o rqan ize r  g roups ,  A d i s o r d i n a l  

t n t ~ a t t ~ u n  (see i i g v r e  5) shored t h a t  correct' t r a c i n g  i n  
. I 

the dummy g r o u p  had l l t t l e  effect on c h o o s i n g  the w t l i n e  

a l t w n r t l v e  a s  the m ~ t  correct a n s w r ,  but cwrect . t r a c i n g  
1 

h a d a a  p o s i t i v e  ef fect  cm t h e  o u t l z n e  group. 

The p u z z l i n g  + i n d l n g  h e r e  rs t h a t  b e t t e r  s t u d e n t s  and 

better tracers regardless of gruup g e n e r a l  l y  chose the 

outline a l t e r n a t i v e  as the best and avoided t h e  b t h w  two 



I -- 
4 

1 
- 

- 94 - 
- 

C; - - - 
,' 

correct ai t e r n a t z v k .  No sensible explan+nn llas +mum$ -- - 

7 

+or t h i s  in t h e  c o n t e x t  of t h i s  s t u d y .  OnC is tempted to  

speculate t h a t  b e t t e r  s t u d e n t s '  i d e a  o+ the "most correct - 
answer" 1s t h e  answer t h a t  is most l i k e  t h e  t e x t  t h a t  t h e y  

1 

read. 

C 
-$. 



T h e  goal of t h i s  )study w a s  t o  compare the  ef+ects on 

achievement of d i f fe ren t  types-of organizers. Students in * 

the study were required t o  t race r e l a t i ~ s h i p s  between 

- s e c t i m s  of the  urgan~zefs  and paragraphs of  the a r t i c l e  

that they studied to ensure tha t  they ac t i ve l y  used the  8 

wgan izws  while learning. -Differences among qGoups were 
- 

predicted on a 'var ie ty  of achievement measures. The m a j o r  
b-.- 

- 
d 

hypbthesl s was that  the conceptual wgani  z w  groups would 

pwform b e t t w  than the pswdo-organizer groups on measures 

of  f a r  t ransfer,  but l ess  well'm measures o f  near 

transfer. Further, i t  was predicted t h a t  the  analogy group 

w&ld perform bet ter  on measures of near t ransfer  than the  

abstract concept group. " 

Summary of  1 arpwtant f 1 ndi nss L -  - 

f - 
One-way analysis of variance sh& no s t a t i s t i c a l l y  = 

a m  

re1 i a b l e  V ~ f f w e n c e s  tp.>. 10) a m g  g r w p s  on twelve o f  
4 

+-teen a c h l e v m t  measures. These res'ults  are s i m i f  arc 
' % a  

t o  the findings o+ many e a r l i e r  studies tha t  concluded t ha t  

advance w g a n i z w s  have no f a c i l i t a t i v e  effect on learning. 

Howsvw, mu1 t i p l e  regression a n a l y s e s  revealed tha t  

main e+ f# t  due t o  trace,.-wl.th achievement scares general ly 

~mportant  r-esw,lt because it indicates tha t  the 



C e+f ectiveness of any type w g a n i  ter depends the - - - - - - 

'; ,7 

student's ability'to rel& new 1 @ormat~on t o  it. 
, * 

Five achie nt measures, namely, total free r e c a l l  
- . < 

score, all three categprizing task scores, and the 
- 4  

"identi'fy wrong" scure +ram the second part of the 

mult~ple-choice t b t - i s h o w e ~  a statistically relrable group 
.Ih + -. -a,- 

contrast between the conceptual organizer qroups and the 

pseudo-organizer groups. In a1 1 five cases, the 
. - 

pseudc-orgaklz& groups outpertormed the conceptual 

wganizer groups. This result is similar to results of 

previous research that +ound no posi ti v e  effect of advance 
A J * 

organizers on learning. Analysis o+ trace scwes showed 

that students have a grpat deal of difficulty in n a k ~ n q  . - 0 

.connections bet- a concept'ual organizer and new 

information. It is the contentign of thls author that the 

apparent negat i ve4resul ts here and i n previous research are 
r( 

b 

llkefv due t o  subjects' inability to effectivelv use the 

arganizer. - 

This cantention is b w n e  out by an analysis ot the 

~nteractions betw&n trace and group. Five achievement 

measures, nancelv, tot-al free cecal 1 score, the per fec t  
\ 

categories score and three of the multiple-cholce s c w e s ;  

showed a positive regression slope re1 atlng trace scwes - 
and achievement +or the conceptual  organize^- gruups. 

Hcuever. regression slopes for trace scores and aykltveoent . 
+or the pseudo-wganiz&r groups were .near 

tlndlng 1s particularly important because l t  shows that 



4 B .  . - 
r f  +&'I ve l  y used conceptua l  o r g a n i z e r s  do p r o n o t e  l e a r n i p g .  

- e -- 

- % - 
This &f f e c t ,  may be o b a u t e d  i n  Drevious  r e s e a r c h  by t h e  

..c " 

d i f f i c u l t y  of making t h e , c o n n e c t i d s  between new 
.A 

' I n+urmati  an and c&cep tua l  organizers;,  .@her s ta t i s t i ca l  If, . 
n - - 

re1 i abl  e i n t e r a c t i o n s  showed p o s i t i v e  r e g r e s s i o n  s l o p e s  * . 
m 

- - 
0 

. r e 1  a t i n g  tr'ace scbres and t h r e e  "mu1 t i p l e - c h o l  ce scores f o r  

the ' o u t l i n e  graup; b u t  n o t  - t h e  dummy grntp. One 
*€= - , 

- s t a t i s t i c a l  l y r e 1  i a b l e  i n t e r a c t i o n  w d s  +w& t h a t  shpwed ,a ' ' 
,- 

- 

t5zqher p a s i  ti ve regress1 on sl ope  for  trace and a c h i  evement 
% &- ' 

+or the a b s t r a c t  concep t  grovp t h a r f o , r  t h e  ana logy  group. 
- 

W h l  l e  t h e  r e s u l t s  d e s c r i b e d  abo;e are a1 1 
> - 

/ 
/' 

s t a t 1  st ical  1 y rb l  i a b l e ,  t h e y  must n e v e r t h e l e s s  b e  
x 

-a i n t e r b r e t e d  w i t h  c a u t l o n .  H o s t  of t h e  e f f e c t s  ~ r < - : ~ u i t e  

small i n  magnitude, g e h e r a l l y  a c w n t i n g  f o r  o n l y  a f e w  

perconf  of t h e  v a r l a n c e  'tn a p a r t i c u l a r  c r i t e r i o n  u a r i a b l e .  
1 

* 

~ & r i b u t l o n  t o  Bdvance o r s a n i z e r  r e s e a r c h T  

T h e  o v e r a l l  c n n c l u s l o n  ty be drawn from t h i s  s t u d y  - is  
b - .  
/ 

t h a t  ef f  e = t i v e l  y 'used conceptua l  orq,ani.zers d o  promote 
4 

El 

1 ea rn1  ng. The student's a b i  1 ity t o  mate. correct ? 

c&nect; ,ms getween t h e  o r g a n i ~ e g ~ a n d t h e - n e w  inkormat ion  - 
- ,  , 

1s a c r i  t . i c a l  step i n  the process. 
- 

- Prev lous  r e s e a r c h  has i n . i e s t lga ted  -&he 'e+fects uf 

advance o r g a n i z e r s  on different t y p e s  of iiearriing and i n  
t i  

advance organizer w a s  p r e s e n t e d  & t o  the l e a r n e r ;  and has ' 
, - .- '-& 

i 

n a t e r l  al. Whl le theory sugges$ed - 
. . 

I .  



d ~ + + e r e n t  t y p e s  of o r g a n i z e r s  were pcesurred t o  act .itttie 
- ,_. - - 

% - 
e m p i r i c a l  e v i d e n c e  w a s  M f e r e d  t o  supper-ti-these ideas. 

The m a j *  c c q t r i b u t i o n  of this s t u d y  to r e s e a r c h b u n  
L .  

t h i s  t o p i c  i s  t h a t  i t  s h o r n  t h a t  cancep tua l  advance 

o r g a n i z e r s  h a v e - a  p o s i t i v e  e f fec t -6 i Iy -*h& the s t u d e n t s  '. 
are, a b l e  t o  m a k e  c o r r e c t  ~ & ~ c t l o n s  between t h e  mm 

i n fo rmat ion  and t h e  advance o r g a n i z e r .  When s t u d e n t s  arq-? i 

? 

u n a b l e  t o  m a k e t h e s e  c o n n e c t i o n s  c o r r e c t l y .  t h e i r  

per-Formance ion a~hieverr ten t  tests may a c t u a i  1 y s u + i e r  . -- 
7 

compared t o  g roups  t h a t  have n o t  b-een g iven '  an advance , * - - 

% 
4% 

=-A 

o r g a n i  ier. 

S tuden t  a b i l n t y  t o  m a k e  c w r e c t ' c o n n e c t x d n s  t o  an 

o r g a n i z e r  w a s  o p e r a t i o n e l i = c d  i n  a v e r y  s i m p l e  q y  i n  t h i s '  
* - 

s t u d y .  F u r t h e r  r e s z a r c h  is' needed t o  e x p l i c a t e  t h l s  
\ -- 

" c o n n e c t i m s "  s t e p .  In  p a r t + r c u l a r ,  t h e  t y p q  of cognitx 

p r p c e s s e s  s t u d e n t s  u s e o a s  t h e y  t r y  to relate t h e  w q a n l z  
- 

to new m a t e r i a l  need t o  b e  i d e n t i f i e d .  
-- - - 

T h i s  s t u d y  showed weak indications t h a t  t h e r e  w a s  a 
L 

d i f f e r e n c e  i n  e f f e c t  between t h e  a b s t r d c t  k e p t  w g a n i  zer 

and t h e  analogy. Even i n  r e c e n t  r e s e a r c h .  t h e s e  t w a  t y p e s  

of o r g a n i z e r s  have  been used under t h e  g e n e r a l  u m b e l  1 d of 

"advance o r g a n i z e r " .  T h i s  p o t e n t i a l  d i f f e r e n c e  should b e  . 
pursued i n  + u r t h e r  research. F i r s t ,  a t t e m p t s  should be  

- 

mcie ta r e p l i c a t e  t h e  f i n d i n g  r e p o r t e d  here. 11- t h e  - Z 

f i n d i n g  1s r e p l l c a t e d ,  t h e  d i f f e r e n c e s  i n  eftect 06 these 
0 .  

~ r g a n i z w s ~ s h o u l d  be exp lo red  f u r t h e r  b o t h  i n  t e re  o+- the 

coqn l4 i  v e  p rocess1  ng t h a t  s t u d e n t s  engage i n  w h i  W u s i n p  



d i f  +arvt t y p e s  uf i l d v m F  orgms2=r .  .8tudim usrng other 
A 

determane bbhether t h e  resui ts of t h i s  study -are 
, 

genera1 tzable. 

L 
Hany previdus studres~hrve explofed the x n t w r c t z o c r s  

- - 

betbeen stucknt  abxllty and use a+ advance w g a n r t w o .  
* - 

Results 04 t h ~ s  study do not shad nurh acre light ar, thxs -- 
i 
'4 

tw;=. - 6  +a* statlstrcally relxable l e t trgradr  x proup 

tnteractlons point In the d~reqkson o i  ancreaslng af+rcacy 
-- 

ot conceptual organ1 zsrs  wr t h  zhcrsrsinq s tudent  abt l x t y -  



outcome.. fhese studies general lv shou t h a t  conceptual 
- 
- - 

organizers p r m t e  car t rans fer  but not near t rans ter .  ' 

This studv made some attempt t o  d i s t i ngu i sh  -b*etwean 
S F  

achievement tasks t h a t  requl red f a r  transper and those tha t  

requ i red near t ransfer ,  but essentl al l v  concentrated on 
-- 

determining' the  sf f ects  ot  advance orqapi2ers on 1 earn1 nq 

o+ anv sure. ,-' , 
3 

I 

# 

* l i k e  the  i i n d i n q s  o t  prevfous studies. and counter 

to the preaictions of advance o r w e t h e w v ,  t h l s  studv 

+ound tha t  etf  Pct tve tv  used conceptual organizers appeared 

t o  pr-mote near t rans fer  q u x  t e  5uccessiul tv.  This r e s u l t  

m a y  be an a r t i f a c t  of i n c w r ~ t l y  c l a s ~ s ~ + v i n q  the 

, L 
achlevemmt tasks .  H o q v e r .  operat ional  i t i n q  f a r  t rans ter  " 

2 5  m ' e  o i  a problem than o p e r a t i o n a l ~ z ~ n q  near t rans ter .  

f h e  r e s u l t s  ~n t h i s  area must be in te rp re ted  ,with 

r a u t i m .  The d l f + i c u l t l e s  l n  t h ~ s  studv and elsewhere ~n 
. 

/ 

e x p l w l n q  the e+tec ts  ot advance organizers on a i f t e r e n t  

. types of learn ing outcomes have t h e i r  r oo t s  i n  the poor ' 
C 

operat i  ma1 d e t i n i  t l o n s  of learn ing outcomes, Even studres 

Z thak d o  o p w a t l o n a l i z e  near and i a r  $ranster  ce-q. Maver z 

- --- * -- 

f 3 7 = .  iY76a). generally do so i n  a uav so c l ose l v  
I 

cqnec ted  t o  the  content 04 the  neu ~ n f o r m a t ~ o n ,  t ha t  ~t rs 
7 

drfflcult. ta appfv tbe  d e f r n x t i m s  m o t h e r  studies5'"ln 
'3 

prcv-ious research. t a r  t rans fer  has beem det lned i n  terms 

o+ the number ot separate steps needed t o  cons t ruc t  an 
- - 

answer tnaver. 197aal and I n  t w a t e c j u r i e s  .ot '. 



d e Q . n ~ + z p n  
- - 

In t e r m s  a+ the quantity and quality of 

= cognr t t  ve prkesslng steps needed t o  produce the answer, - - 
/' Ihe pred~cticurs of advance organizer theory are - 

/ 

t o t a l  1 y bwnd up w x t h b  hypothesized and i n f w r d  cognitive 

processes that f earners are be1 i eved kc+-perfwm whx 1 e they 

are usrng advance wganlzers. Thls study 'has sh- that 

the a s s u q t l o n  that  students wi 11 use an advance organizer 
b 

ef f e c t " l v e l y  just because  xt is presented hay not be valid. 
. -- 

I+ there IS  a single recommendation for furthw'research t o  

be d r a m  from the resul ts  of t h i s  study. i t  i s  that  fu ture  

research must t r y  tb  identidy the types& gather evidence 

mi the use & t h e s e  ~ ~ n i t ~ v e . ' ~ r o & e s s e s .  
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TEXT 

H a t w k a l s  for  s t u d e n t s  w e  prlnted double-spaced, at 

k3 characters p w *  inch and 8 lines per inch ,  g ~ v i n g  a 
t 

slight1 y d l f + w m t  appearance than here. P n  t h e  student 
- -  - 

b m k l e t ,  the znstructions were two pages and t h e  t e x t  . 

materr af was e i g h t  pages. 

F u r  the keadlng and tracing task, each s tudent  

.ST 
n r e c e i v e d  a set of ~ n s t r - u c t i o n s ,  one of t h e  four t y p e s ,  of % @% 

organizers, and t h e  a r t i c l e  about tomputer crime .and 
- 

prevent  1 on. 



, \ 
I - 

You w i  11 be reading i nforrnahon about Computer 

Crime and F'revention. I 

  he first page i s  an i n t r o d ~ i c t i o n .  I t s  purpose i s  t o  

h e l p  you w g a n i z e  y u u r  thoughts so t h a t  you will rhember 

the  neu i n f w m a t l o n  bet te r .  

The i n t roduc t i on  15 divxded i n t o  4 numbered 

I sections. A s  y w  read each paragraph of  the a r t i c l e  

' about Computer Crlme and Prevention, try t o  r e l a t e  
'r I the parkgraph t o  one of  the  4 s e c t ~ o n s  of the 

beside each paragraph I n  the  a r t l c l e .  
I i 

A s  you + l n i s h  each paragraph, t h i nk  about h l c h  

sect ion from the  introduction the paragraph re1 ates 
- 

A 
( to most ~1osel~. WTtte the  numbw pf the  sect ion i n  

l5 I the  box. You may r e f e r  back t a  the  ~ n t r o d u c t l o n .  

I f  you t h i n k  t h a t  t h e  paragraph y w  have ~ u s t  read 

8 .  

/ i s  t o t a l l y  unre lated t o  the sect ions of the 

in t roduct ion.  w r i t e  C1 (zero) i n  the box .  

The paragraphs in t he  a r t i c l e  m a y  not use the  s a m e  - 

wards t h a t  armused I n  sect ions of the ~ n t r o d b c t l o n .  Y o u  
* 

will need t o  decide how t h e  paragraphs in the  a r t i c l e  
- - - .  

r e l a t e  t o  t he  s e t i o n s  in t h e  in t roduc t ion  based on rdcas. 

not  j u s t  words. 



men you are firtxshed reading,  you w i l l  be asked Lo 

answer some questions a b m t  t h e  artlcle. 
.,e 

fhe n e x t  page shows an e x a m p l e  of what yw wi 1 1  be expected 
A - -  

to do. .. 



- 
\ ~ L l q Y 1 c l  rater 1s m o r e  d e n s e  than  s o l i d  water 

ve more substances t h a n  nl 1 l 

any  0th- liquld. 

PONDS 

* 
Dl ssol ved mineral  s i n 'eqnd, 1 a k e ,  and 

s tream w a t w s  incl'qde p h o s p h a t e s .  
i - 

nitrates, ~hlorades, s u l f a t e s ,  c a r b o n a t e s  
\ 

and others, % AP 1 p l  &nts and .ahimal s 

\ 
require small a w h t s  qf these m i n k a l s  I n  , / 

bui lding t h e ~ r  cells. F l o a t i n g  prants 

EXPLANATION 

The paragraph is about t h e  ways that pond 
. /' - 

I n  m i n e r a l s  f r o m  thq water, T h i s  i d e a  r e l a t e s  
4. - 

to rect~on * Z  rn t E e  -&r;;ductza. Thereiore, 

written i n  the box.  

p l a n t s  t a k e  
%- 

m o s t  closely 
\ 



How,we l l  d o  y o u  understand what you have to do when you 
- 

read the real artxcle? Circle the number t h a t  best 

1 'I not sure. t 

I need some he1 p. 
It's per+ectly clear. 
I know exac t l y  what 

t o  do. 



p C i r c l e  t h e  letter i n  t h e  t i t l e  of rmr x n t r o d u c t i o n ,  

C W U T E R  C H I M  AND PREVENTION 

- .  
-- 

C m p u t w  crime is a new t y p e  of crime I n  'which 
- -  - 

c r l m l n a l s  u s e  computers .  I t  i n v o l v e s  k n a w l n q  h o w  to 
- 

use the company's c w b ~ u t e r  time fo r  ~ e r s o n a l  u se ,  I t  

also l n v o l v e s  f i n d i n g  ways to steal sof tware  and 

m l s u s l n g  the- data I n  t h e  memory o+ computers ,  

Computers h a v e  been 'used t~ h e l p  p e o p l e  gazn b o t h  

and money. For example. c o & u t e r s  h a v e  been 
> 

used t o  s tea l  ' money f r o m  bank a ~ c o u n t ~ s .  Computers 

have also been used to get p r ~ v a t e  i n f w m a t i m  about 

Our c u l t u r e  1s starting t o  s u f f e r  more f rom 
\ 

computer  crimes. A great d e a l  of data is stwed In . 

c ~ m p u t e r  files. Many people o f t e n  h a v e  access t o  the 

t 

dath In these f l l e s .  One can  use the c o q u t e r  t o  move 

data o r  d e l e t e  d a t a  +ram a f i l e .  many uf today's I- 
unso lved  cr~rnes lnvolve moving d a t a  from m e  f i l e  t o  I 1 

- Crime u s i n g  compu te r s  w i l l  l i k e l y  grow i n  the 

f u t u r e .  One way of commit t ing  computer crime is to 

steal computer  t i e  f rom one's buss. !Some of f  rce 

w o r k e r s  are likely $a use the company computers +or 



b 

p r l v a t e  work. FT example, aborrt * Z C !  000 nf walwb-Se -- 

- 

coapu te r  t - i m e  was s t o l m  by t w o  programmers +w t h e i r  

onr, bps iness .  These p e o p l e  *per,@ a b l e  to use t h e i r  

company-'-5 compusw t o  rescore t h e i r  music. Sorrre 
- 

p r o t e c t z o n  w i l l  have t.d be used,  such as making checks 

on w u r k e r s ,  i f  employers  want t o  avoi& l o s i n g  computer - r 
-md wa; t o  r-it c-utsr crimes is t o  

chanse  a s t w e d  data file. The cosrputw c r i m i n a l  
1 

u s u a l l y  p r o f i t s  from a crime i n  some s p e c i a l  way. fi 
A 

data e n t r y  c l e r k ,  far example, might add f a l s e  d a t a  t o  

files. A b u s i n e s s  r i v a l  a i g h t  change s t o r e d  d a t a  i n  

'another's +ile. T h e s e  i l l e g a l  a c t i o n s  w i l l  often h u r t  

that b u s i n e s s  i n  some way.  A person cou ld  i n c r e a s e  
- - 'I 

h i s  own p r o f i t s  a g r e a t  d e a l  by h u r t i n g  an other',^ 

bus1  n e s s .  ----------- ----U--------------- > 

&-&b+++-way o+ commztting a computer c r i m e  is 

t h e  theft w s u o i l i n u  ot s t o r e d  d a t a .  The rise i n  

such c r i m e s  w i l l  b e  due  t o  t h e  f a c t  t h a t  something can 

bv ga ined  by such a c t i o n s .  Some w o r k e r s  are 2 i k e l y  t o  
-- 

sell data  f i l es  t o  t h e i r  company's r i v a l s .  When t h i s  

happens, t h e r e  w i l l  be  a c e r t a i n  g a r n  -for t h o s e  who 

sell these f i les .  Angry w o r k e r s  can s p o i l  picograms t o  -- 
-I t e , t h e ~  r c u r r e n t  bosses ,  ---------------------- ----, D 

i 

I 



- - One e f f e c t  t h a t  compu te r s  are h a v i n g  on 6rime is 

* that new methods  are being designed. Thwe are a 

number of new c r i m e  methods a v a i l a b l m w  p e o p l e  w l t h  

spec i  a1 ski 11 5. Three  of  t h e  m o s t  'cMMon new t y p e s  o+ 
--- - - 

computer  crime are d e s c r r b e d  be1 ow. ---------------- ? 

* \ \ 

D a t a  d i m 1 n q  t n v a l v r a  chang ing  t h e m  w l  g i n a l  :dit a 

before it is stored i n  the computer. This 1s eisl t v  . 

done by a d a t a - e n t r y  c l e r k .  fin example  of w h e r e  t h l s  
- - 

type of crime m l  g h t  o c c u r  is a t  a--trotel. fi p e r s o n  who 

a r r i v e d  a t  a busy  h o t e l  without a r e s e r v a t i o n  could 

" pay a d ishones ' t  c l & k  t o  a r r a n g e  f o r  a roocrr. The 

clerk would & l y  h a v e  t o  e n t e r  t h e  r e s e r v a t i d n  i n t o  

t h e  d a t a  bank. Once t h e  d a t a  f rom t h e  c l e r k  is 
- 

e n t e r e d ,  i t  is stored so t h a t  t h e  change  won't be seen 
- - - and c o r r e c t e d .  T o  find this change.  t h e  original 

- h a n d w r i t t e n  data must be  chdkked. Complete  data 

-The salaml method i n v o l v e s  t h e  the f t  of s t o r e d  . 

m o n e y  t h a t  is managed by a computer.  T h l s  method 
- - 

- i n v o l v e s  t a k i n g  a s m a l l  "slice" w p i  of data tha* 
1 

r e p r e s e n t s  t h e  real money. A pav clerk, wwkxnq 

n 

for a very Jarge cocwpany, migh t  steal a pmnv from 

each person's paycheque when ~t 1 5  calculated bv .the 

compute& T h i s  m e t h o d  c o u l d  *easi 1 y p e r m  t steai i n g  

largo amounts  d r o a ,  t h e  company w l o y e e s ;  A co&tw 
Y 



~neawteb-so they hurt bus~ne9s.act~vztxas or steal 

-?soamthrnu a+ great value. An angry -)or pr greedy . 

- p w s m  asstv .&ten be tempted bv  t h x s  t v p e  o+ ;rim, -.> 

used and 

* 

Li ' -  

o t & b s p - l e  corrttxnd such crl&s ~ 1 1  be hard 
r 

- 

t, &. ------------- ---- 2 --------------tC-t~-t~--t~-t~- 

> .  
7 ? 



# 

, 
e 

current  lfqal s t a t u t e s  d o  not d e a r l y  & r n e  ceetpt&~~ T -  

crsrarss i n  t h i s  c o u n t r y .  T h i s  means that i t  1s o+ten 
_? 

necessary to charge a c r i m i n a l  w i t h  a lesser ciicrre. 

F q  ~ n s t a n e e .  l t  1s often ea&er to'charge a p e r s o n  - 
wr th  s o a r e t h l n g B l i k e  p e t t y  t h e f t  t h a n  s t e a l i n g  computer n 

* 
, S o m e  people can h i d e  their cr~lltes very e a s i l y  and 

tor tong p w l u d s  of time. They m a v  b e  able to go tor 

m a k e s  i t  p o s i b l e  f w  a criminal t o  c o m ~ t  a computer 

crime w l t h c w t  an arrest b e l n g  m a d e .  F w  example. a 

clever b a n k  t l i lw may s tea l  a smal l  amount on many 

occasions be+ w e  the crrme is found. When r e c o r d s  a r e  

c h e c ~ e d  over and over again b y  a pe r son .  he mav r e p o r t  

- a crime i f  i t  1 5  found.  T h e  courts w i l l  t h e n  l i k e l v  
0 

8 ,  

have prob lems w l  t h  t h e  crxmlnal  p r o s e c u t i o n  and 
t -  tl I 

A b u s i n e s s  &y a t  tia%es t r v  t o  guard i ts 

r e p u t a t i o n  bv h i d i n g  a computer trim f rom othess. 

One r e a m  fw t h l s  is that  a company cobld easr 1 y 

- lose busxness and its profits- Wen a co~spany  c a n ' t  

L 
stop the computer crimes of its w6rkers. t h e  clients 

could lose thelr  t r u s t  I n  t h e  buslne?5s. 

unreported, the c r i m z n a l  m a y  go free. T h x s  me& that - 
stoppl ng c w u t w  c r i  ntes ni f l be hard. ------------- ; 



L a w  enforcement  agencies don u n d e r s t a n d  - 2 

computer c r i m e s  ' i n  b u s x n k s  v e r y  . A c r i m i n a l  

c -oav ic t lan  f d  cc#aputer c r i m e  would be eas%er if  

there were imp 
- .  

1 awyers ,  3 udge 

can't c o n v i c t  a p e r s o n  of a carnputer c r i m e ,  many 
- - 

criminals go f r e e ,  T h r s  w i l l  l i k e l y  mean t h a t  t h e s e  

b c r l m e s  w i l l  c o n t i n u e  t o  o c c u r .  ..................... 2 

W e  have  j u s t  l u o k e d  a t  prob lems  l i n k e d  t o  -. 

criminal actions t h a t  a r e  p a r t l y - d u e  t o  t h e  growlng 

use o f  computers .  Improvement of s a f e t y  measures .  IS 

h 3  

needed t o  guard  computer  sys tems .  P e r s o n n e l  

identification is o n e  method t h a t  s o m e  u s e  when 

guarding computer  s y s t e m s  f rom improper  access. An 
&' 

~ b e n t l f l c a t l  c a r d  IS l i k e  a bank c a r d  t h a t ' i s  u sed  
-%, 

I n  automated  bank tellers, A t  t h e  p r e s e n t  t i m e ,  t h e s e  

c a r d s  appea r  m o s t  d e p e n d a b l e  when coded on t h e  back 

w l t h  magne t ic  s t r i p s .  + ----- ------------------ 

b o t h e r  s a + e t v  measure 

access I S  t h e  u s e  of passwords .  A password is a 

secret code t h a t  restricts access t o  a computer  

* L P 

system. Passwards  made up of  letter or number 

characters  w i l l  identl+v a u t h o r i z e d  u s e r s  t o  t h e  

. 

c o a p u t w .  Computer  a c c e s s  w i  11  be, s t o p p e d  if  t h e  

c ~ q u t e f  is n o t  g i v e n  the right password- A wrong 

~ a s w c r d  w111 n o t  a l l o r  any a c t l c n  by t h e  u s e r .  
3 

- 



i d e n t i f y i n g  u s e r s -  A t  times, f a c i a l  f e a t u r e s  of 

computer  Jsars c a n  b e  a e = s u r e d  and matched tc coded 

r e c o r d s .  Fo r  e x a m p l e , . l a p p r i n t s  and p h o t o g r a p h s  have  
a .  - .  

* - 
been tried. 1 6  t h e  r ' e zo rds  show a p r o p e r  match. theh 

the p e r s o n  c a n  gain computer  access. Voice  and timer 

prints c a n  alsp bo-used far identifying p r o p e r  u s e r s  

t o  a -conpt i te r -  sys tem.  H o s t  p e o p l e  d o n ' t  l i k e  t o  use 

these methods. Cuutputer s y s t e m s  can  p r o v i d e  u s e r s  

w i t h  easier i d e n t l f  i c a t i o n  methods, such  as .magne t ized  
C 0  

cards and secret passwords .  --------------------- 

C o n t r o l  of s t o 4 e d  d a t a  w i l l  c o n t i n u e  t o  create 

p rob lems  i n  o u r  c u l t u r e .  A s  compu te r s  g e t  c h e a p e r .  

m o r e  p e o p l e  w i l l  use them t o  s t o r e  d a t a .  Companies 
- 

u=ng compu te r s  i n  t h e  f u t u r e  w i l l  have t o  m a k e  sure - 
b 

' t h e y  h a v e  t h e  p r o p e r  p r o t e c t i o n .  The  computer  s y s t e m  
- - 

b 

w l l l  'have t p  gua rd  i ts d a t a  so t h a t  pt w i  l l be s a f e  

f rorn c r i m i n a l s .  Companies .must b e  a b l e  t o  t r u s t  thelr . 

employees  w i t h  'the v a l u a b l e  i n f o r m a t i o n  i n  d a t a  banks. 

P The bxggest problem w l l l  b e  t o  m a k e  s u r e  employees 

r ema ln  - h a n e s t  i n  t h e i r  u s e  of s t o r e d  d a t a .  Companies 
J 

w ~ l l  h a v e  to keep c 6 e c k i n g  on d a t a  s a f e t y  a l l  t h e  
11 . 

\ 

t ine.  Shete are a number of s t e p s  t h a t  c a n  b e b a k e o  [ ' 

i m p o r t a n t  data is o f t e n  c o n t a i n e d  on computer 
- 

printouts, printer r ~ b b o n s .  and notes. One c o u l d  f i n d  



,private i n fwr r r a t i on  a b o u t  p e o p l e  kn c e r t a i n  data 
--z 

i n s t a n c e ,  xnf waat i6n on people's banks.  For  
" 

c o u l d  b e  o b t a i n e d ,  such as t h e i r  k d i c a l  bac  k g r w n d s  

P r i v a t e  f r n a n c i a l  r e c o r d s  might  also be 

s t o l e n  from p e o p l e ' s  banks.  To e n s u r e  t h a t  c r i m i n a l s  

h o t h e r  way companies  c a n  s e c u r e  t h e x r .  d a e s  t o  

use passwords .  A password is a c o d e  t h a t  lets t h e  

computer ' i d e n t i f y  users. Passwords alsq a1 l o w  t h e  -. - 
sys t em t o  i d e n t i f y  t h o s e  +iles t h a t  can  be opened f o r  

each- u s e r .  c a n  w o r k  Opce t h e  + i l e  is 8pened t h e  u s e r  
- 

on i t . F r e q u e n t  1 y chang i  ng pas swords  he1 ps companYes 

guard t h e 1  r c o m p u t e r  and d a t a .  ------------------.+- -- 2 u 
One way t o  s p o t  lmprpper  e n t r i e s  a n d - d a t a  c h a n g e s  

is  by do ing  an  a u d i t  t r a i  1. An aud l  t t r a i  1 &aces 

d a t a  t r o m  i ts o r l g i n a l  s o u r c e  t o  a f i n a l  o u t p u t .  For 

i n s t a n c e , '  an audit t r a i l  i n  a'bank might  trace t h e  

data f r 0 m . a  c u s t o m e r ' s  d e p o s i t  s l i p .  Such d a t a  would 
- 

b e  t r a c e d  t o  t h e  o u t p u t  on t h e  s t ahemen t  t r o m  the 

bank. T h i s  a l l o w s  improper  c h a n g e s  and er rors  t o  be 

dl s c o v e r e d .   he& c h e c k s  a re  u s u a l  l v  done  by company 
< 

a u d s t o r s -  w o t h e r  p e o p l e  h i r e d  fw c h e c k i n g  f i l e s .  -.> 



Another  way t o  s p o t  improper  access is by u s i n g  

- t r a n s a c t i o n  1-s which are k e p t  by computers .  These 

logs keep r e c o r d s  or lists 9f. s y s t e m  u s e r s .  T h i s  is 

o n e  way t h a t  a1 bws r e c a r d s  of compyter access t o  be 

m a 1  n t a i  ned easFl v by' t h e  computer.  ---------------- > 

E n c r y p t i n q  t h e  s t o r e d  d a t a - i s  o n e  way t h a t  

\ * i n f a r m a t i o n  c a n  be s e c u r e d  f rom i l l e g a l  a ess. 

Knowing t h e  correct c o d e  is t h e  on1 y  way a p e r s o n  can  

change  s t o r e d - d a t a  i n t o  + o r m s  t h a t  can  be u  d e r s t o o d .  7 
__________________-_______-_--_____------------------ .> , 

S p e c l a l  program i n s t r u c t i o n s  c a n  b e  p l a c e d  i n t o  

s o + t w a r e  i n  orqer t o  p r e v e n t  improper  access. These 

~ n s t r u c t l o i s  a1 l o w  p e o p l e  w i t h  p r o p e r  i d e n t i f i c a t i o n  

numbers t o  g a i n  actess t o  t h e , c o m p u t e r  syskem. - 
& n o t h e r  f u n c t i o n  t h a t  t h e s e  i n s t r u c t ;  b n s  might  have  I s 

t o  keep r e c o r d s  of a l l  a t t e m p t e d  e n t r i e s .  ----------, 
-. 

S e v e r a l  t h z n g s  c a n  b e  done  t o  p r e v e n t  so+ t w a r e  

+ r a m  belng s t o l e n  b y  t h i e v e s .  One w a y  is. t o  c o D v r l s h t  . - -  

valuable computer  programs.  T h i s  u s u a l  1 v i n v o l v e s  

c o p y r i g h t i n g  program codes :  I t  can  a l so  i n y o l v e  

h 

c o p y r ~ g h t i n g  ' f l o w c h a r t s .  Copyrighting each program 

p a r t  w i l l  u s u a l l y  mean t h a t  o t h e r  p e o p l e  won't be able 

t o  l e g a l l y  copy t h e  computer  program. A t  t i m e s ,  

p e o p l e  can  copy t h e s e  p r o g r a m s  by g e t t i n g  special 

p e r m i s s i o n  f rom t h e  a u t h o r .  T h i s  h e l p s  gua rd  t h e  - 



Another w a y  authops can guard,computer so+tware 

1s t o  lock comuter  Prourams w i th  speclal  

lns t ruc t lons .  For instance, ca re fu l  authors coul 
0 

write some rns t ruc t l ons  on t he  magnetic disks between 

the normal t r a c k s .  , T h i s  would m a k e  i t  harder f o r  the n 
cr 1 ml n a l  t o  copy  t h e  program. ---------------------I> u 

A t h i r d  s a l u t i m  t o  t he  the+ t  problem is t o  

booby-trap computer programs. These programs w i l l  

t h e n  stop working when certaan cond i t ions  occur. For 

example, ce r ta i n  programs, booby-trapped by authors, 
% 

can be f i xed  t o  stop t h e i r  operation. This  process 

would t a k e  place k+ter several runs had been made o f  

the computer program. ----i------'------------------- 

\ 

There are a_num,ber of steps t h a t  m u s t  be taken t o  

J 

ens'ure pr ivacy o f  personal information. The - f i r s t  

step is t o  get the re levant  data-from accurate and 
. . 

up-to-date sources. This is necessary in. order t o  

h e l p  prevent any misunderstandings by those us ing t h e  - 
data. The person must then be able t o  examine the  

data t ha t  has been gathered t o  ensure t h a t  i t  

* -  El: 
accurately r d l e c t s  t h e  whole t ru th .  I f  t h e  gathered 

data i s  not r i g h t  then t h e  person should be able to 

m a k e  cor rec t ions  i n  false data entr ies.  ------------- - 5 
1( -- 



P r i v a t e  peq3le shmf d be t u f d  when in#ormation 

abgut them is being used f o r 3 a n y  reason. T h e  person 

-- 
s h o u l d  b e  t o l d  i n  w r i t i n g  the r e a s o n  

i n f o r m a t i o n .  # p r o p e r  e x p l a n a t i o n  s h o u l d  i n c l u d e  the --- 

u s e r ' s  s p e c i f i c  i n t e n t  and  l e g a l  o b l i g a t ~ o n s .  I n  t h i s  [I 

P e r s o n a l  i n f o r m a t i o n  s h o u l d  o n l y  be-used foe the 

i n t e n d e d  pu rposes .  Bn w g a n i z a t l o n  s h o u l d  o n l y  u s e  

p e r s o n a l  i n f o r m a t i o n  a b o u t  someone i f  it h a s  the 
* 

P . 
p r o p e r  a u t h o r i z a t i o n  f rom t h e  person .  These data, 

f i l e s  s h o u l d  be managed by c h a r g i n g  a p e r s o n  with 

t h e i r  s a f e t y -  A 1  1 government f i l e s  g a t h e r e d  on a 
* - 

peson s h o u l d  be  r e p o r t e d  t o  t h a t  pe r son .  Every 
- -- - p e r s o n a l  f i l e  g a t h e r e d  on a p e r s o n  s h o u l d  be  available 

+w examination by that person. -------------------- > 
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- - Mater ia l s  for s t u d e n t s  were pr in ted  a t  8 c h a r a c t e r s  
' - 

\ -0' 

per i n c h  and18 lines per  inch,  giving a e s l i g h t l y  different 

appearance than hwe. In t h e  student b o o k l e t ,  each 
, 

wganizerLwas one double-spaced page. 

F w  t h e  s t u d e n t s ,  thp o r g a n i z e r s  w e r e  l a b e l l e d  - ., 

I N T R O W C T I O N  TYPE'OF ORGANIZER . 
A --analogy 

0 B . , a b s t r a c t  concept  

C out1 i n e  
8 

* 

dummy 
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INTRODUCTION A 
;a 

: 1 : Today y w  w i  11 b e  l e a r n l n g  a b o u t  - a new t y p e  of. c r i m e  - 
-% 

n - 
e. 

Y c m p u t e r .  c r i m e .  T h e r e  are- many s i m i l a r i t ~ $ s  i n  t h e  ways 

t h a t  p e o p l e  u s e  compu te r s  i l l e g a l l y  and t h e  ways t h a t  
P 

p e o p l e  i l l e g a l l y  u s e  o t h e r  k i n d s  of equipment  t h a t  t h e y  

w o r k  wi th .  T h e r e  a r e  s imi la r i t i es '  too i n  t h e  ways t h a t  

empl o y e r s  t r y  to' p r e v e n t  s u c h  tripes. 

F o r  example," t h i n k  of photocopi  cr5. you want 

photocopy  some th ing  f o r  y o u r s e l f ,  ypu have. t o  pay for  it. 

Many p e o p l e  who use p h d t o c b p i e r s  a t  w o r k  a lso  u s e  t h e  

machines  f o r  t hemsel v e s  i mproper ways. S o m e  p e o p l e  u s e  

t h e  company machine t o  m a k e  c o p i e s  of p e r s o n a l  documents,  

f o r  example  - t h e i r  income t a x  r e t u r n s ,  O t h e r s  might  make 

a d d i  ti anal c o p i e s  a+ company documents, t h u s  s tea l  1 ng 

inf crrmation a b o u t  t h e  company. S o m e  p e o p l e  might- 

p h c t o c ~ p y i n g  far a c q u a i n t a n c e s  u s i n g  t h e i r  employe r '+  

machlne and t h e n  c h a r g e  money f o r  them. 
- 

:3; 11lebal use of photocopiers is a d i f f i c u l t  problem t o  - 
\ 

c o n t r o l .  A l o t  of p e o p l e  j u s t  d o n ' t  t a k e  it s e r i o u s l y .  

1 I n  a busy  o f f i c e ,  &we many p e o p l e  use t h e  p h o t o o p i e r ,  

it 's h a r d  t o  tell  when it  is b e i n g  misused  and even  harder 

t o  c a t c h  t h e  p e r s o n  who is n i s u s l n g  i t .  



Y- ?!!!! s 3  -- --- 

- 
- / - 

- : 4: ~ m w e w k ,  there a re  measures  t ~ ~ m  

preven t  i 11 egal 'use of pho tocop ie r s .  

, .  I 

- -- 
Gmployers can take t o  

. 
Supervisors can check 

the i n t e r n a l  c o u n t e r  of t h e  pho tocop ie r  s e v e r a l  times a 9 

. . 
day. The pho tocop ie r  can b e  locked,  and o n l y  c e r t a i n  

4 4 - 
- - 

people can be  g i v e n  t h e  key t o  use it. Peop le  w h o  use the 
J - 

photocopier  can be r e q u i r e d  t o  f i l l  o u t  a l o g  i n d i c a t i n g  
4 

h o w  many c o p l e s  t h e y  made and f o r  what reason.  Employers 
T 

do t h e s e  t h i n g s  t o  d i s c o u r a g e  d i s h o n e s t  p e ~ p l e  from t a k i n g  
. %  

L 

w h a t  IS, not  r i g h t f u l l y  t h e l r s .  



\ 

'-. 

a N e w  inventions o f t e n  s e e m  t o  create new t y p e s  of a . - - 
A 

c r i m e .  A s  a r e s u l t .  - w e  must r e a d j u s t  o u r  i d e a  of what 

s tea l  1 ng is, m a k e  new 1 a w s  t o  govern t h e  new si t u a t i  on. and ' 
1 

think up n k w  m e t h a s  of  h e  i n v e n t i o n .  

Our 1 a w s  are a r e f l e c t i o n  of what s o c i e t y  b e l i e v e s  is 

r i g h t  and wr-. Theft is urong: i t  is a g a i n s t  t h e  law t o  

s tea l  +ram o t h e r  p&ple. N e v e r t h e l e s s ,  w e  know t h a t  some 

p e o p l e  do  steal. When p e o p l e  make n e w  d i ~ s c o v e r l e s  or 

create new i n v e n t i o n s ,  dishonest p e o p l e  may t h i n k  up new 

- ways of stealing. W e  t r y  t o  a p p l y  o u r  o l d  r u l e s  t o  them. 

* B u t  sone t imes .  t h e  o l d  r u l e s  Gon' t  f i t  t h e  new i n v e n t l c m s  
1 

very w e l l .  

N e w  methods of s t e a l i n g  may t o  d e a l  
, 

wi th .  They-may b e  h a r d ' t o  d e t e c t .  l anguage  of our 

e x l s t i n g  l a w s  may b e  d i f f i c u l t  t o  relate t o  t h e  new - 
/- 

~ n v e n t l o n .  T h i e v e s  might  g e t  a w a y  w i t h  some k i n d s  of 

steal 1 ng u n t i  1 we m a k e  new l a w s  t o  govern  t h e ,  new 

s i t u a t i o n .  I m p o r t a n t  inventions are  often 3+ollored by a 

p e r i o d  of l e g a l  t u r m o i l  u n t i l  w e  come to understand t h c  new 

k i n d s  of p rob lems  t h a t  t h e y  create and c o w  t o  d e v e l o p  

methods of c o p l n q  with the new problems. D 



ir i  several ways. We t r y  t o  

educate people  t o  understand that  steal ing is wrong. 

p r o t e c t . o u r  belongings t o  make l t  more d i f + i c u l t  for  

someone to steal them.  W e  punish thieves when w e  catch 
- 

t h e m .  N e w  inventions nay need t o  be p r o t e c t e d  i n  new ways. 
-- / 

People might have to thifik up new ways of guarding these 

because the o l d  methods a r e  no $anger 

e t f  ect.1 ve. 



C O W T E R  CRIME fiND PHEVENTIW 

INTRODUCTION C 

: i :  computer crime - 
---, 

,/ - d e t i n i t l o n ,  of computer crl-- 

- ways a t  cammitt lng computer cr ime  

- examples m i  computer c r i m e  

p r ~ b l m n s  I n  p r e v e n t i n g  computer c r l m e  
- -- 

-"inadequate c u r r e n t  l a w s  

d i f + i c u l t i e s  i n  detection 

i - 
- lack o+ knewledge 

t 

b. \ 

: 3 :  p r e v e n t i n g  computer c r i m e  "bv p r o t e c t i n g  hardware - 
- I D  c a r d s  

- body measurements . 

:4 :  preventing computer - e c t i n g  s o t t w a r e  

- controlling stw a .  
s * 

- p r o t e c t i n g  programs 

- e n s u r i n g  p r i v a c y  

f 



se ts .  , nrnv autoarobx 1- are partlailv cwrrputw-control led. -. 

4 -- mrzng €he las t  t r m t v  w e a r s .  computers have changed 

drasttcal j v ,  Ihev have became rmal i er  and less hxpensivr. 
. 

wurqdrv p-f e can nocr at,+ord to o m  and use cumputws- - - 



COM;<ECT TRACES . . '. 
fiarauraph O r ~ a n i  z e r  Sect1 on b 

abstract analogy outiine durn% 



- abstract - analogy outline . dummy - 



i 

APPENDIX C 
-- 

QUESTIONNAIRE 
.-- 

The questionnazre, as given t o  students. w a s  printed 

a t  8 characters per' inch. single-spaced. on paper fourteen <<, , 
4 

</ 

inches long. I n  t h i s  form, the e n t i r e  questlonnalrc +lt on 
* - 

one page. 
J 



CDCJF.ttTUi C R I W  AND F5FiEVENTION 

C i r c l e  the lettw i n  the t i t l e  of your i n t r o d u c t i o n .  
t 7 

- - 

h e  fallowing q u e s t i o n s  by c i r c l i n g  t h e  number 

closest to  %our o p i n i o n .  

How much d i d  v w  llke t h i s  

a r t i c l e ?  

~ o w ' h a r d  d o  you t h i n k  i t  w i l l  be 

f o r  vou t o  rmwixber t h e  

i n t o r m a t i o n  i n  t h e  a r t i c l e ?  

H p w  much d o  you Enow about 

P computers  i n  g e n e r a l ?  
-, 

How d i f f i c u l t  t o  read w a s  t h i s  
\ 

D c  y w  agree t h a t  bovs have more 

t a l e n t  f w  computers  t h a n  g i r l s ?  

B)we t h e  I d e a s  I n  the a r t i c l e  

not 

at  

a1 1 

- 

1 

-- - - 

1 

1 

1 

1 

that - 

much 

clear to vou-? 



ggfore r e a d i n g  t h e  article.  d i d  
/ 

r r  

vou -1 i k e  computers '?  
I ' 

How much h a r d e r  do -you  t h i n k  i t  - 

would h a v e  been t o  remember t h e .  

i n f o r m a t i o n  i n  t h e  a r t i c l e - i t  you 

-had n o t  r e a d  t h e  i n t r o d u c t i o n  

-7 

Wouid'you l l k e  t o  l e a r n  m o r e  

a b o u t  computer  c r i m e s ?  

H o w  w e l l  do you t h i n k  you 

remember t h e  ~ n f - w m a k i o n  i n  t h e  

a r t i c l e?  

D o  you t h i n k  t h a t  

h a v e  compu te r s  a t  

s t G u d e n t s  who 

home d o  b e t t e r  

i n  s choo l  t h a n  s t u d e n t s  who d o n ' t  
- 

h a v e  compu te r s  a t  home? 

H o w  well d o  you t h i n k  you 

u n d e r s t o o d  t h e  i d e a s  i n  t h i s  

a r t i c l e ?  

P 

b u f d  you l i k e  to, l e a r n  m o r e  

abou t  compu te r s  I n  general? 

e 

14.\,,can vou relate t h e  ldeas i n  
, 

9 
a r t i c l e  t o  o t h e r  f a c t s  t h a t  

t h e  

Y o u  



knew before reading it? 

- 
r - 

15. ,How much e x p e r i e n c e  have you had 
i 

k r k i n g  with computers? 

16,. D o  you t h i r ~ i :  that the  

i n t r o d u c t i o n  helped you t o  

remember 

article? 

- - 

t h e  in6ormat ion  i n  the 



FREE RECALL T4Sk 

COMPUTER CRIME 4ND PHEVENS ION 

NAME 
\ A 

l 
C x r c l e  t h e  letter i n  t h e  t i t l e  o? your  P n t r o d u c t i o n .  

Answer t h e  f o l l o w i n g  questions on t h e  a t t a c h e d  l i n e d  paper .  

Lau may a s k  f o r  m o r e  p a p e r  I +  you need it. 

- 

s u r e  t o  number e a c h  q u e s t i o n .  

W r i t e  down a s  many i m p o r t a n t  p o i n t s  as you can remember t o  

= s w e r  each  q u e s t i o n .  

According t o  t h e  a r t i c l e ,  why d o  p e o p l e  c o m m l t  computer 

c r i m e s ?  

What methods d o e s  t h e  a r t i c l e  d e s c r l b e  by which 
- - 

b u s i n e s s e s  c a n  p r o t ~ t  t h e m s e l v e s  f r o m  computer  crimes? 

What i m p o r t a n t  n f s  d'oes t h e  a r t i c l e  gl v e  abou t  

.a 

Mhat d o e s  t h e  article say a b o u t  t h e  prlvacy of 

i n f o r m a t i a n  starc& i n  computer files? 

According t o  t h e  a r t l c l e ,  why is computer  crime such  a 
4 

s e r i o u s  p r o b l  em?. 



3 

CAfEGOkf I1 ffi TASK ' 

I 

. - 
Student  t h x s  task w e r e  p r i n t e d  a t  8 

'* . 
characters on four teen- i  nch long  

paper.  In this fm-m, the i n s t r u c t i o n s  were o n e  page; the 

example w a s  one page; and t h e  answer s h e e t  w a s  one page. 

The f l f t e e n  t e r m s  used i n  t h e  c a t e g o r i z i n g  t a s k  w e r e  typed  

on lndex cards, m e  t e r m  per card.  

c-, > 
d ; -  



computer t i m e  for p e r s o n a l  use 
8 

changing  a stored . d a t a  f i le  
-- 

s p o i  1 i n g  stored data 

d a t a  d , i d d l i  ng 

s a l a m i  method 

Trojan horse 

i d e n t i f i c a t i o n  c a r d  
#' 

passwords  "- 

'f l n g e r .  p r i n t s  

t r a n s a c t i o n  log 

e n c r y p t i n g  

c a p y r i g h t  

1 o c k  computer programs 

booby-trap 



Cf3fWJTER CHIME AND PREVENTION 

You w l l l  be given a set  of 15 cards conta in ing * 

t . 
terms from the  a r t l c l e  t h a t  you' read. Put these, 

I cards i n t o  groups. You have t o  use a t  l e a s t  2 

I groups, bu t  you must not  use more than 5 groups. 

Every card must go i n  a group, -No card may belong 

t o  more than one group. C 
7 

5 

2, Make up a good name f o r  each grwp,  bu t  d o n ' t  use a 

term t h a t  i s  on one o+ t he  cards. List t h e  names 

of your groups fin the  attached work sheet. Wr i te  a 
< I - 

one-sentence desc r ip t ion  of each group. I f  you do 

not need 5 groups; leave the  ex t ra  ones blank. L - 
i 
3. Look a t  each group individually. Hank t he  cards 

- 
according t o  how good an example they are o+ t h a t  

I 
i 
i group. Put t h e  card t h a t  i s  t h e  best example a+ 

the q r w p  a t  t he  top: t he  card t h a t  i s  t he  worst 

example w r l l  be l a s t .  Ties are  not  allowed - w r i t e  

only one term on each l i ne .  DO NOT WRITE A N Y T H I N G  

ON THE CARDS. 
/ 

4. Wen you are  s a t i s f l e d  w i t h  y w r  arrangement, copy 

it down on t h e  worksheet. Use a column f o r  each 

group. L i s t  the terms on t he  cards i n  order, w i t h  
i - -- 

the top one f i r s t .  



5. B e f o r e  you start, l o o k  a t  the e x a m p l e  of w h a t  ~CAM 
- \ 

w i l l *  be expected to  do.  The example  i s  on  t h e  n e x t  
9 

. - 

page. Look c a r e f u l l y  a t  each parts of the example 

to see what you w i l l  have t o  do f o r  each par t  of 
- 

the i n s t r u c t i o n s .  

W YOU UNDERSTAND T'HE INSTRUCTIONS'? 

ri 
- 1 

How well d o  you  understand what you have to d o  when you get 

the real cards? C i r c l e  t h e  number t h a t  b e s t  dercrlbes y w r  

op in ion .  

I'm not  sure. It's p e r f e c t l y  c l e a r .  
e 

1 need some h e l p .  I know exac t1  y what 



\ 
YOU ~1'11 have to  arrange  a set o+ t e r m s  r e l a t e d  to computer 

\ 

c r i m e  and preventimn. H e r e  is a worked 'example uf an 

arr#-tgement o f  t e r m s  a b ~ u t  +ood. 

"---&C5 

CORN ON THE COB .. APPLE CORN CHIPS 0 

BANANA CHIPS TOMATO 'FHENCH FRIES 
-4 

fFIfter !ooking a t  t h e  t e r m s ,  I d e c i d e d  t h a t  AWLE and 

I COB, CORN C H B *  J W B ,  and FRENCH FRIES a1 1 t o g e t h e r  
A 

o t h e r  group- 

\ 
BANANA CHIPS belonged  t e e t h e r .  I put CORN ON THE 

I c a l l e d  the f i r s t  group - FRUIT and the s econd  group 

- VEGETABLES, 'r 

$ 7  

G R O W  1 

NAME FRUIT 

DESCRIPTION F r u i t s  a r e  

foods that ~ m l e  e a t  

f o r  snacks or d e s s e r t .  



1 put APPLE + i r s t  because I t h i n k  that i t  1s the best 

4 
I t h l n k  t h a t  B W A N A  CHIPS a r e  a se example because  thev 
- 
are d r l q d  h o t  fresh. 

1 N& VEGETABLES 

) pecmle  U S U S I ~ Y  eat w i t h  

$ 

I t h e  main narC o-f t h e i r  

DESCRIPTION Veaetabi  es 
- 

a r e  ~ l a n t  loads t h a t  

m e a l  s. 
& 

- 

1) CORN ON THE COB 

/ 2) FRENCH FRIES 

I put  CORN ON THE COB f irs t  because  everybody knows t h a t  ~t 

is a f r e s h  v e g e t a b l e .  
> 

."I had a hard t i m e  d e c i d i n g  whether t o  put -TXl13CSTO w FkENCH 

FRIES n e x t .  I know t h a t  FRENCH FRIES are potatops. *hlch 

a r e  v e g e t a b l e s .  I t h i n k  that TOMATO is a vegetable too. . - 
Ehlt I remember r e ~ d i n g  t h a t  some c a l l  TOMATO a 

f r u y .  Because  o f  t h i s ,  I d e c i d e d  t o  puf --FRENCH FRIES 



f rmf g 4  - ' t  W p C t j F  tb& COFSN WfPS rm 

v q p t + t r i ~ .  ' k t "  -they rrr  maare f r o m  corn, 
- 

I - - I - put - -1 

t h k  i ,aot  r n  t h ~ h  gr-. 
- 

a. 

fhr a 9;s mv, rdmr o+ a good orrangcnscrt, 

sst 0 4  



c W T E R  CRIME AND PR€VENTION 

~ i r c l e ' t h e  letter  1-n the t i t l e  of your ~ n t r o d u c t ~ o n .  ' . 

DESCRIPTION 



H E  

DESCRIPTION 



E S C H f  PTION 



WLTIPLE-CHOIC€ TESTS 

Student s h e e t s  f o r  t h e s e  tests wer,e p r i n t e d  at 8 

c h a r a c t e r s  per  _inch,  s lng le - spaced ,  on e l even- inch  long 

paper. Part  1 of t h e  mul t ip l e -cho l - ce  test w a s  p r i n t e d  on 

white papw. Part  2 of t h e . t e s t  w a s  p r i n t e d  on y e l l o w  

papw.  The colour w a s  changed to emphasize the d i f + e r e n c e  
I 

~n the task  t h a t  - t h e '  skudents  had to  do. 



\ 
COMPUTER CRIME AND PREVENTION 

. b 

NAME A B C D 

C i r c l e  t h e  letter i n  t h e  t x t l e  of your  i n t r o d u c t i o n .  
.5 

P A R T  I - W r i t e  t h e  letter of  t h e  correct answer i n  t h e  box -- 

beside each q u e s t i o n .  

A. t h d t  of computer  d a t a  

1. " S o f t w a r e  p i r a c y "  means 

n 0 .  illegal u s e  of computer t i m e  

C. chang ing  i n s t r u c t i o n s  i n  programs - D. i l l e g a l  copy ing  of programs I 

- 

2. One p r e c a u t i o n  that c a n  b e  t a k e n  t o  m a k e  s u r e  t h a t  

i ~ t o r m a t i o n  a b o u t  . p r i v a t e  people- is used  c o r r e c t 1  y is 

t o  

A. c h a r g e  money for  t h e  use of t h e  i n f o r m a t i o n  

B. allow o n l y  t h e  government t o  u s e  t h i s  

i n f  o r m a t i o n  

_ul C. i n f o r m  p e o p l e  of t h e  r e a s o n  +or using the 

i nf ormati o n i  

D. allow i n f o r m a t i o n  from a p w s u n '  f i 1 6  to be \ 
used pnl y once a year 



3. A p e r s o n  c h a n g e s  same i n f o r m a t i o n ,  be+ ore the 

i . n f w m a t i m  has been s t o r e d  i n  t h e  camputer .  T h i s  

p e r s o n  is w m m i t t i n g  a c r i m e  c a l l e d  
1 - 

>- 

A. Tro jan  h o r s e  

B. d a t a  d i d d l i n g  

C. r e d  h e r r i n g  

D. salami method - 

, 4. "Computer c r i m e "  is a t e r m  used  t o  d e s c r i b e  - .- 
A, t h e  ways that p e o p l e  m i s u s e  

t h e  ways t h a t  compu te r s  d i s p l a c e  p e o p l e  

LJ 
n 

jobs 

C. t h e  ways t h a t  compu te r s  c a n  rna l9unc t ion  

. D. t h e  ways t h a t  p e o p l e  c a n  steal p e r s o n a l  

compu te r s  

5. 4  computer^ c r i m i n a l  us inge- the  s a l a m i  method is s t e a l i n g  

E. i n f o r m a t i o n '  

C. computer  s u p p l  i es 
- 

D. money 

6. ,4 T r o j a n  horse is a computer  c r i m e  i n  whi-ch 

c r i  mz n a l  

A. d e s t r o y s  computer  d a t a  

B. c h a n g e s  computer  d a t a  

I ( C. adds e x t r a  instructions t o  programs  

t h e  

u D. steals programs  



7. Businesses &ten do not  rep-grt ~ m u t e r  crimes w t u m  - 
-- 

they are d i  scdvered because 

A. they don't want t h e i r  employees t o  go t o  j a i l  

1-1 B. computer crimes. don't a f f e c t  .them very much 

C. the9 are a# r a i d  t ha t  they- w i l l  lose t h e i r  

c l i e n t s '  t r u s t  
P 9 

D. they can't a+ford the expense o+ court  costs 

8. The only way tha t  a person can get access t o  encrypted 

, data i s  tc- 

A. have a key t o  t h e  computer 
\ 

'I n . 
B. know how t o  program the computer 

8 I ( C.  be t rus ted  by h is /her  employer 

u - 

D. know the  c w r e c t  code 

3 

9. Computer c r im ina ls  are often charged w i t h  lesser crimes 

$ 

because - 

4 
T 

A. computer c mes are not very important 

n B. current  laws do not c l e a r l y  def ine c ~ n p u t e r  a 

D. most people be l ieve tha t  t he  penal t ies  f o r  . - 
computer crimes are too severe 



-- 

19. Personal in+wmation a b w t  people i s  o#een,stwed i n  - 

---- 
- 

L 

- 

computer +iles. People should be a b h  t o  examine t h i s  

information M tha t  d 

A. theyLCan correct  any information tha t  i s  wrong 

- - 

B. they can erase what they don't want t o  be i n  
-7 

t h e i r  file 

C. they can decide how much money t o  charge fo r  

the use o# the information 
'7 

D. they can f i n d  out information about other - 

11. The crimes o/ a clever computer cr iminal  may go 

undetected fw 

d. days w weeks 

B, weeks w months 

D. y e k s  w decades 

12. Uhich of the fo l lowing methods of-guarding computer 
/ - 

syst- do peaple d i s l i  kc the  most? 

A. f i ngerpr in ts  - 



13. One way of c o n m i t t l n g  computer c r i m e  that is m c n t ~ W  - - 

i n  t h e  article is 

A .  s t e a l i n g  computer  t i m e  from t h e  company 

r 7  B. s t e a l i n g  a computer  from t h e  company 

I C. t a k i n g  computer  paper  home + r o m  t h e  o f f i c e  

D. b r i n g i n g  i n  f r i e n d s  t o  p l a y  games on t h e  

company computkr 

14. Used computer  . p r i n t o u t s  are o f t e n  sh redded  b e f o r e  be ing  

thrown a w a y  b e c a u s e  

A. p a p e r  m a n u f a c t u r e r s  d o n ' t  w a n t  p e o p l e  t o  r e u s e  

o l d  p a p e r  
0 

B. s h r e d d e d  p a p e r  c a n  b e  s o i d  f o r  a d d i t i o n a l  

p r o f i t  t o  t h e  company 

C. s h r e d d e d  p r i n t o u t s  t a k e  less room i n  g a r b a g e  

b i n s  

D. p e o p l e  t r y  t o  -1 computer data bv c o l l e c t l n q  

and r e a d i n g  a l d  p r i n t o u t s  

a \ 

15. One w a y  t o  d e t e c t  improper  access t o  a computer sys t em 

A. T r o j a n  h o r s e  
- 

B. t r a n s a c t i o n  l o g  

C. booby-t rap 

D. ~ o p y r i g h t  



. - 
NAME . a B c D 

C i r c l e  t h e  letter i n  t h e  t i t l e  of your  8 i n t r o d u c t i o n .  

, - 
PART 1 1  - In t h i s  s e c t i o n ,  e a c h  q u e s t i o n  h a s  s e v e r a l  

answer s  t h a t  are m o r e  or less carrect. Hank t h e  B 

answers  f o r  e a c h  question. Mark the answer  t h a t  

you t h i n k  is m o s t  correct #1, t h e  n e x t  m o s t  
- 

c o r r e c t  --#2, etc. The-answer t h a t  you t h i n k  is 

least correct (or wrong) w i  11 b e  marked. #4. 
i 

Wri fe  your  numbers i n  t h e  b o x e s  b e s i d e  e a c h  
.- 

-* 

&, q u e s t  i on. 

. -- i .. -.. . -READ THE EXCIMPLE BELOW TO SEE WHAT YOU WILL HAVE :, 

TO DO WHEN YOU 4NSWER THE REAL QUESTIONS. 

* EXAMPLE 

Pi a n t s '  a b i  1 i t y  to gef nour i shmen t  

1 a I i n  t h e  u a t ~  

131 B. p a r t  of t h e  balance a# 

f rom pond w a t e r  is 

are m i n e r a l  s d i  ssal ved 

C. l i k e  wr g c t t i n g  nour i shmen t  f r o m  e a t i n g  faad 

0( D- t h e  cause o+ w a t e r  p o l l u t i o n  

NOTE - T h i s  ranklng s h m  m y  idea of how cwrect the 

v a r l o u s  a n s w e r s  are. Another p e r s o n  might  ' c o m e  up 

w i t h  a d i f f e r e n t  r a n k i n g ,  



B 

1. Computer .cr iminals  are o f ten  charged w i t h  lesser crimes 

because 

A. computer criminals are more like people who 
0 

home o f f l c e  suppl les from work than they 
- 1 
, 

ank robbers & 
B. ~t t a k e s  t ime fo r  laws t o  catch up wi th  new 

C. current  l ega l  s ta tu tes  do not c l e a r l y  def ine  I 
. I " 1 .  computer crimes 

no one i s  h u r t  
+ I -- 

very much by computer crimes 

2. People should be able t o  examine data t h a t  is stor=d 
1 

about them i n  computer files 

1-1 A. because i t ' s  I n te res t i ng  to f i n d  out wh.at other 

B iP I people k n o w  about y w  

1-1 B. so tha t ,  they can be sure t h a t  the in+ormation 

I I i s  cor rec t  

/ 

C. j u s t  as you have a r l g h t  t o  see your t e s t  a f t e r  

the  teacher has marked i t  

D. because people have a - r i g h t  t o  p ro tec t  t h e i r  



n 
. 153 - 

- 
-- 

,, \ - P 
- 

Z 
3 .  A person who uses t h e  company computer  f o r  h i s / h w  own 

- 

wurk is 
'\ 

hd 

A. s t e a l i n g  computer t i m e  

6.  l i k e  t h e  mechanic who u s e s  the shop  tools t o  - 
f i x  h l s / h e r  own car 

* C. p r a c t i c i n g  a new t y p e  o+ c r i m e  

D. g e t t i n g  t h e  m o s t  o u t  of h i s l h e r  j o b  

A.' 44 computer c r i m i n a l  u s i n g  t h e  s a l a m i  method is 
- 

a typ-e  o+ crime t h a t  d i d  n o t  e x i s t  

, b & o r e  compu te r s  

B. s t e a l i n g  s m a l l  a m 6 G r i t s  of money f rom many 

I I d i  f f e r e n t  bank a c c o u n t s  

C.  r,eprogramming el ectrszic scales i n  meat stores 

- - . soAthe  w i g h t  is less t h a n  it s h o u l d  be 
< C 

D. l i k e  a store c l e r k  who s h w t c h a n g e s  many 
b- 

c u s t o m e r s  by a n i c k e l  or  a d i m e  and k e e p s  i t  
. - 

'Y Z b e + o r e  a computer w o r k e r  can ge$n a>. ss t o  sensitive 
i n + o r m a t l o n  i n  t h e  computer ,  ( s l h e  mu$? t y p e  i n  a 

3 * 
s p e c i a l  code.  ~ h i c a c t i o n  is= i 

C 

1-4 A. a. new way of p r o t e c t i n g  a new i n v e n t i o n  

5. t h e  use o+ a p a s s u a r d  c 
3 * 

C. the r e a s o n  why coeputws are so ti'--consuming 
& 

D. 1 i k e  t h e  secret handshake  & club members 
C 



- 
.L. 

6. One c h a r a c t e r i s t i c  of many ~ M n p V C e r  r r z m e s  15 that they - - 
I 4  A. are l i k e  p e t t y  t h e f t  i n  f a c t o r i e s  

( I C. i n v o l v e  moving a round  inform at^& s t o r e d  in 

u - 

c o m p u t e r s  

U D. i n v o l v e  machlnes  a f f e c t i n g  o t h e r  machlnes.  not 
- -- 

peop l  e 

7. Computer c r i m i n a l s  can  of t e n  c o m m i t  t h e i r  c r i m e s  . 
, . 

w i  t h o u t  b e i n g  a r r e s t e d  because 

A. t h e i r  c r i m e s  may n b t  b e  d i s c o v e r e d  f o r  years 

B. t h e y  c a n  b l ackma i l  l a w  o f f i c e r s  t o  l e a v e  them 

a1 o n e  

C. new t y p e s  of c r i m e s  are a lways  d i f f  l c u l t  t o  
s 

d e t e c t  

R .  t h e i r  crimes a re  l i k e  forgeries - p e o p l e  o f t e n  

d o n ' t  n o t i c e  t h a t  a n y t h i n g  is wrong 
--. 

' - 
8. PI confputer can  b e  progra'mmed t o  keep r e c o r d s  of a l l  ,-  

p e o p l e  who u s e  the gomputer system. T h i s  t e c h n i q u e  is 

n A 
A. a p r o t e c t i o n  of the computer  sys t em from 

I l  u n a u t h o r i z e d  u s e  . 

8. c a l l e d  keepxng a t r a n s a c t i o n  log 
I C 

C. l i k e  keep lng  t r a c k  of all t h e  p e o p l e  nho 

k e y s  t o  the schoo l  

have + 

, 



A. that rs3-a-a new rovmtr'on - oamputas. 
* - -  4 

7 - -- 

- b, to catch p ~ o p t a  t ryrng to steai"cossputer 

equrp-t 

' . C .  i t k a  gzvrnq the wrung anprrerk to -a  bssrson 

. - ~ # n t ~  to copy your h-k 
6 

I <  - -  

~ ~ ~ r i m s  from belnp 1 i l i ga i  iy copxed - 
* '  

peopf e are too afraxd of cumputirr cr imtnals  
* .  

I . ,  

n& crimes are difkzcu&t tu undrrstand at f i r s t  
3 

busaness people arc afraid of losing therr , 
, . 

c l i e n t s  J 

1 1 .  An audit  traxd 1s 
. . 

1-1 6.  1 r te rctracxng vpur steps to f xnd somthlnq 

tha t  vou' les t  
.. H - 

sounds m a d e  by a person i J B. a recwd of the 

. , 

r 

through t h e  system 

d 

D. a new method devriPped Lo cope l x t h  a new type -- 



43. illegally changing some of the i n s t r u c t ~ o n s  I n  
-- - - -  

a coraputw program . 
* r 

I B. using a special  password t o  i llega.1 l v  use a 
. - 

compute5 system 

C. l t k e  a person whd f 1 x . e ~  a vending machine t o  

o give'b.ack t h e  wrong change 

D. ccmmlttlng a type  of crime that  results f r o m  a* 

new invention 
ab 

-6 

13. Important conputws data can be protected by stor lnq i t  
i L  

, ~n mixed up f o r m .  Only people wi th  t h e  r i g h t  code' can 

change it back t o  an understandable form, Thls method 

A. I S  very expensxve to use 

6. simi j a r  t o  what pay TV cornpanles do t o  protect  

thei,r st gnal 
' b 

C .  i s  an example of a n e w  way of protectxnq a n e w  

invention 
1. . 

D. is c a l l e d  encrvptlnq - 



- - - - 

.f 14. A computer c r i m i n a l  d o i n g  d a t a  d i d d l i n g  1s 4 

A. l i k e  t h e  p e r s o n  a t  t h e  g r o c e r y  store who eats 
- - - - 

s o m e  "bu l  k . . foodm bef oce it  i s w e i  ghed 

fi - B. o n e  who w r i k e s  o v e r  i m p o r t a n t  compu er 

p r i n t o u t s  so t h a t  t h e y  become i l l e g i b l e  
0 

6.  commlt t lng  a t y d e  of c r i m e  t h a t  d i d  n p t  e x i s t  
4 
bef ore compu te r s  

D. chang lng  the o r i g l n a l  d a t a  b e f o r e  i t  is s t o r e d  
Y u i n  the c o m i u t e r  

15. P r o t e c t i n g  t h e  p r i v a c y  of p e r s o n a l  i n f  o r m a t i o n  s t o r e d  
%@ 

In computer f i l e s  means 

I I A. u s i n g  t h e  i n f o r m a t i o n  o n l y  with p r o p e r  
0 

a u t h o r i z a t i o n  

B. p r e v e n t  i ng new i n v e n t 1  m s  \from caus ing-  p e o p l e  
. 

- -- 

,I 
new problems 

\ 

C. t h e  s a m e  t h i n g  a s  n o t  t e l l i n g  y o u r ' f r i e n d ' s  . 

s e c r e t s  w i t h o u t  h i  & h e r  p e r m i s s i o n  
- / 

- -  

D. t h a t  t h e r e  s h o u l d  b e  s e c u r l t y  g u a r d s  wherever  

computer  f i l e s  are s t o r e d  





analogy 

akstract concept 
-1 

out d n e  

wrong 

wrong 

o u t l i n e  

anal oqy 

abstract  concept 

ou t l  i n e  

anal ogv 
4 

abstract  concept 

wrong 

abstract  concept 

ou t l  i n e  

wrong 

analogy 

A. . abstract  concept 
P 

Ec. o u t l i n e  

C .  wrong 

D. analogy 

6. . analogy 

P. abstract  concept 

I '  
L a  out1 lne 

O t). wrong 



7 .  G .  o u t l i n e  

C .  .. absf ract h n c e p t  

D. a n a l o g y  

8. . a b s t r a c t  c o n c e p t  

o u t l i n e  

wrong 
1 

abctract  c o n c e p t  

wrrrng 

analogy 

cut  1 ine 

ana logy  

wrong 

ab 'r trac t  c o n c e p t  

outline , 

ana logy  

wrong 

outline 

a b ~ t ~ a c t  c o n c e p t  

c u t ?  lne 

C .  analogy 

D. a b s - t r a c t  c o n c e p t  



8.  ana logy  . 

C. abstracft .  concept  

D. o u t l i n e  

1 4 .  A .  ana logy  

ti. wrong 
a D 

C. a b s t r a c t  concept  

$5. A. o u t  1 i n e  

B- a b s t r a c t  c o n c e p t  

C. analogy'  . 

D. wrong 

O -  



- 

APPENDIX G . 

TEOCHER INSTRUCTIONS 

DAY 1 

- 
1." Give  out i n s k k u c t i o n s ,  G o  'over instructions 

- s t u d e n t s .  When + i n i s h e d  
. - 

w i t h ,  t h e  

ASK - P l e a s e  p u t  up your  hand i f  you 
-T 

c i r c l e d  3 sr h i g h e r .  

Based on r e s p o n s e .  g o  o v e r  i n s t r u c t i o n s  w i t h  t h e  class 
+ -- 
a g a i n  or I n d i v i d k  ly a s  n e c e s s a r y .  

The t e x t  p a c e a g e s  a re  a r r a n g e d  i n  random order-. Give 
i- 

them o u t ,  w i t h o u t  chang ing  around t h e  o r d e r .  bv your  

u s u a l  method. T e l l  s t u d e n t s  t h a t  

t h e y  may tear off the introduction s h e e t ,  b u t  s h o u l d  

t a k e  care t o  keep t h e  rest of  t h e  package  s t a p l e d  

t o g e t h e 7  

t h e y  w i l l  h a v e  abou t  25 m i n u t e s  to  c o m p l e t e  t h e  task  

t h e y  must p u t  a number i n  e v e r y  box and o n l y  o n e  

number t o  a box 

While t h e y  a re  working,  p l e a s e  check t h a t  t h e y  'have 

w r i t t e n  t h e i r  name on t h e  p a p e r  and  c o r r e c t l y  c i r c l e d  

t h e i r  i n t r o d u c t l ' o n  letter. 9 

C o l l e c t  p a p e r s  when t h e y  have f i n i s h e d  ar 30 m i n u t e s  are -- 

up - whichever  comes f i r s t .  



--- m- 

2. Hand out q u e s t i o n n a i r e s .  fell them that they -  m u s t '  
---- -- 

- ,' . . P '  

answer e v e r y  q u e s t i o n .  Go o v e r  t h @  f a c t  t h a t '  " 1". means , 

"no t  at, a l l  "; "5" means " v e r y  much". If  %hey c a n n o t  

make up t h e i r  minds  what t o  p u t  down, t h e y  s h o u l d  c i rc le  
- 

"3"-  P l e a s e  check  t h a t  t h e y  have  w r i t t e n  t h e i r  nam& on - , 

I .  

t b e  bape r  and c o r r e c t l y  c i r c l e d  t h e i r  i n t r o d u c t i o n  . 

letter. C o l l e c t  p a p e r s  when f i n i s h e d .  

e .  

3. Hand o u t  l a s t  s e c t i o n  - "5 q u e s t i o n s " .  ' T e l l  s t u d e n t s  

t h a t  t h e y  have t h e  rest of t h e *  p e r i o d  t o  answer  them, 
I 

G o  o v z  i n s t r u c t i o n s  p r i n t e d  'on t h e  s h e e t .  P l e a s e  check  

t h a t  t h e y  have  w r i t t e n  t h e i r  name on t h e  p a p e r  and 

c o r r e c t l y  c i r c l e d  t h e i P  i n t r o d u c t i o n  letter. Hand o u t  

+ more + o o l s c a p  ~f needed and s t a p l e  it t o  t h e i r  o t h e r  

pape r s .  C o l l e c t  p a p e r s  when f i n i s h e d .  

FOLLOW YOUR NORMAL ROUTINES A S  MUIN A S  POSSIBLE. 



Hand o u t  s h e e t s  - l a ,  l b ,  lc. G o  o v e r  instructions w ~ , t h  
P 

t h e  s t u d e n t s  and let them' s t u d v  t h e  example. When , 

f i n i s h e d  , 
1 

ASK - P l e a s e  p u t  up your  hand i f  you 

circled 3 or h i g h e r . ,  

G o  o v e r  i n s t r u c t ' i o n s  w l fh  t h e  c l g s s  a g a l n  or 
\ $  

i n d i  VI d u a l  1 y  as n e c e s s a r y  .- 
Give  o u t  c a r d  sets. You may want t o - r e m o v e . . t h e  r u b b e r  . 

+ 
bands  y o u r s e l f  b e f o r e  you g i v e  them o u t .  Give  s t u d e n t s  , 

a b o u t  30 m i n u t e s  t o  - cample t e  t h i s  t a s k .  P l e a s e  -cpeck 
, 

t h a t  t h e y  h a v e  w r i t t e n  t h e i r  nahe  on t h e  p a p e r  and 

correct1 y c i r c l e d  t h e i r  i n t r o d u c t i o b  letter. i 

When .f l n i s h e d ,  collect  papers and c a r d s .  

2. Hand o u t  part  I ( w h ~ t e l  of  t h e  m u l t i p l e  c h o i c e  test. 60 
I 

a v e r  ~ n s t r u c t l o n s .  T e l l  s t u d e n t s  t h a t  t h e r e  w a l l  be a . 

s e c o n w a r t  which u i  11 ha& d i f f e r e n t  i n s t r u c t l o n , s .  

P l e a s e  check  t h a t  t h e y  h a v e  w r i t t e n  L t h e i r  name on the 

p a p e r  and c o r r e c t l y  c i r c l e d  t h e i r  i n t r o d u c t i o n  letter. . ". 
T e l l  them t o  p u t  up a hand wheny thev  are f l n i s h e d  t h i s  

p a k t .  



. - 3. ~s you pick up P a r t  I. hand out Par t  I 1  (yellow). 
- - -- 

Please draw s t u d e n t s J  a t t e n t i o n  t o  t h e  DIFFERENT 

i n s t r u c t i o n s  f o r  t h i s  p a r t .  P l e a s e  check that they have  
e 

w r i t t e n  t h e i r  name on t h e  paper and c o r r e c t l y  c i r c l e d  

t h e i r  i n t r o d u c t i o n  letter. 

C o l l e c t  t h e  papers  when f i n i s h e d .  



FREE RECALL m3DEL ANSWERS 

L 

For  e a c h  shor t -answer  q u e s t i o n .  t h e  f o l 9 w i n g  11 sts 

are given.  F i r s t .  t h e r e  is a list of  v e r b a t i m  p o l n t s  f r ~ m  

t h e  t e x t  w i t h  t h e  p a r a g r a p h  number t h a t  t h e y  were found i n  

g i v e n  i n  p a r e n t h e s e s :  Second,  t h e r e  is a list o+ p o i n t s  

t h a t  m a k e  up t h e  a c t u a l  model answer.  The second  list 1s-a 

reorganization o+ t h e  +irst. l e a v i n g  out r e p e t i  t i o n s  that 

are found i n ' % h e t o r i g i n a l  t e x t .   ina ail^. examples  of 

i r r e l e v a n t ,  e x t r a n e o u s ,  and wrong p o i n t s  are  g iven .  



1. Accsrd tng  t o  t h e  a r t i c l e ,  why 

cr i mes? 
< 

- t o  h e l p  p e o p l e  g a i n  power 

- t o  h e l p  p e o p l e  g a i n  money 

- computer c r i m i n a l  p r o f i t s  

d o  p e o p l e  c o m m j t  computer  -- 

- someth ing  can  b e  g a i n e d  (PSI 

+ t o m  crime (P4) 

- g a i n  f o r  t h o s e  who sell f i l e s  (PSY 

- t o  s p i t e  t h e i r  b o s s e s  (PS) 

- because  p e o p l e  a P e  a n g r y  (P9) 
/ 

- because  p e o p l e  are g r e e d y  ( P 9 )  

MODEL ANSWER-- #l 

- g e n e r a l  i d e a  of  g a i n  -- 

- g a l n ,  p r o f i t ,  p e r s o n a l  p r o f i t ,  t o  make p r o + i t s  

- power 

- power, c o n t r o l  ' 

- money 

- money, w e a l t h ,  q r e e d y , - t o  g e t  r i c h  

- s p i t e ,  a n g e r ,  r evenge ,  t o  g e t  back a t  t h e  b o s s ,  

unhappy w i t h  boss ,  t o  h u r t  t h e  company 

- know1 e d g e  
0 

- sell f 1 les, g e t  p e r s p n a l  knowledge, Cind o u t  
- 

t h i n g s -  you s h o u l d n ' t  

Examples of I r r e l e v a n t  P o i n t s  

- by chang ing  i n f o r m a t r o n  

- t h e y  can  steal same th ing  

- an  easlw way t o  steal 



T 

~t is hard t o  commit computer crlmes 

t o  get computer t ime 

- 
t o  get a ho te l  ,room without making reservations , . 

because they don't get-  caught 

Examples .o+ extraneous po in ts  4, +,,. 
*s ' \ - =@-+@ 

t o  cheat bn  t h e i r  taxes . $  

fo r  fun 

because they are dishonest ,- 

t o  become +amus 

t o  make phony idea ( i c )  cards a 
t o  get an increase i n  pay 

t o  make phutocoples without paying 
- 

Examples o+ Wong Points 

*,; 
because they want t o  

yes, people do commit computer crimes -- 
so they can work i n  t h e i r  business 

2. What methods does the  a r t l c l e  descrlbe by whlch 

busi nesses can p ro tec t  thernse6es f r 6 m  computer 

crimes? - 

- make checks on workers (P3) 

- guard computer systems from improper access ( P I S )  

- personnel identification (P IS )  

' p a s s w w d ~ e s t r i c t s  access t o  a computer system (PI&, 
, 

,' 
body meaduremfs used t o  i d e n t i f y  users ( P 1 i Z  

s 



- - companies trust  t h e i r  empi o y w s  4Pt8) . 

Y ' .' . - 
4 - k e e 6  c h u c k i n g  data safaty rPt8f . 

%; i n 1 

- ffequmtiy"chongx& passwords 4F20f 
- r' 2 I -  . i  * -. " a  A i I 

- Wot ispropw c m t r l s J  and d a t a  changw 4 ~ 2 1 )  
B, 

r * * , & - '  ,' 
a u d ~  t tra1.1 ' ~ P Z J ,  ' a +  

6 



-utw software (P'Lc) , 

1 

l o c k  programs with special znstruc*lons (P26) 

make xt hard- for ctininal to copy p r o g r a m s  (P26) 

booby-trap (P27) 

make programs stop when certal n condl t 1 on5 occur 

g m w a l  points 
i c 

i 

- take p r e c a u t l q s ,  check t h e  computer. only 

a let people ~n authority y e x t ,  keep c & p u t w s h l n  a 
- 

l o c k e d  roor, drily certalno pqople have access. 
il - * * 

protecting, s o f t w a r e .  secret methods. p r o t e c t ~ c m  ot 

hardware 

audit trail 

booby trap 

1.0 cards  

guar*d crclsrputer system irom Improper -access 

l o c k  c&uter programs 
S 

transactick, i q ,  keep a record  of users 

Exarrples o f '  I r re levant  Pornts\ 



- c l e r k s  can,open a bank account 
A- - t 

thef t  o f '  data . 

, 
Extraneous Points , 

b 

are needed t o  prevent computer crimes 

E x a m p l  es. of 
f 

n i w  i n v h t  I dns 

photocopi w 

people who use the photocopier / keep a l i s t  ,of 

don't have computers 

don't put so much i n t o  computers 

pay for computer txme l o s t  

m a k e  sure nobody i s  ge t t ing  ext ra  computer t ime 

educate people that stea l ing i s  w m g  

pun1 sh thieves 

have special computer alarms 
" ,  

Examples of Wrong Polnts 

". - t v u t e r  banks 

d' - by lock ing themseive in . the i r  houses 
n 

- by the busy o f f i c e s '  t g 

- bus~nesses tha t  can *protect  themselves" are banks 

- eas i l y  f i n d  out what t x tFe  y w  want ' . s 

- -  
-- 

- I f w g o t  i t  



What important po in ts  does the a r t i c l e  glve a b ~ ~ k  

computer crimes? 

new t ype  o+ crime using computers ( P I  ) 

use of company computer time f o r  personal use (PI  - 

misuse data i n  memory o f  computers cP1) 

- 
steal  money f r o m  bank accounts ( P i )  

get p r l v a t e  ~ n f o r m a t i ~ n  about people ( P I )  

computer crime ~ 1 1 1  grow i n  the fu ture  1P2) 

s teal  computer time t o r  o r i va te  work (F2) 

example of people who rescored t h e l r  music on the 

company computer (P2) 

change stored data ' f  i les (P4) 

. .. 
workers sell data f i l e s  t o  campanv's r i v a l s  rF5) 

n e w  methods being deslqned ( P 6 )  
P 

data dkddling (F7) 

\ 
-.chanqlng data bpfore i t  1s store* i n  t h e  computer 

(P7) . 

- hote l  reservations e x a m p l e  tP7)  

, . -'theft of stored money cP8) 

- payroll c l w k  example  (P8) 

- saral-$t s l i c e  s to len from many d i f f e ren t  accounts rPB, 

- ext ra  t n s t r u c t l m s  l o  program t a  d o  1 iregal tasks 

- hu r t  business a c t ~ v i t i e s  (P9) 



- s teal  someth ing  of v a l u e  (P9) 

- bank tellers use compu te r s  to steal money f rom 
. - 

a c c o u n t s  (PIC)) 

- computer c r i m e f i l l  %,be h a r d  t o  stop i ~ 1 0 )  

- legal s t a t u t e s  d o  n o t  c l e a r l y  d e f i n e  ccmpu te r  c r i m e  

- computer c r i m i  d a l  s of t e n  c h a r g e d  w i t h  1 esser c r z  m e s  
w 

W l l j  
,. - 

\ 

5 c a n  be easil; h idden  (P12) - c o m p u t ~  - - .  

- c o u r t s  have prob lems  ~ 5 t h . "  c o n v i c t i o n s  tP12) . ..@ P , 

- s t o p p l n g  computer crimes ei31 1  be h a r d  (P13) 

- law enforcement* a g e n c i e s  dcyr't u n d e r s t a n d ,  computer  
CC 

crames v e r y  w e l l  (P14) 

- c h a r a c t e r x s t t c s  of computer  crimes 

- g e n e r a l  - new type of crlrne. i l l e g a l .  

dangerous .  c a u s e  t r o u b l e .  h u r t  p e w 1  e 

- easy. happen a1 1 t h e  time 

- s e r i o u s ,  h a r d  t o  s t o p  

- w i l l  gruw in i u t u r e  

- can go u n d e t e c t e d  

- l a w s  i n a d e q u a t e  

- g e n e r a l  - many methods ,  how p m l e  p e r f o r m  a 

, - 

- steal t sme  

- s teal  m e y  



- s t ea l  / d e s t r o y  d a t a  

- m o t i v e s  fw commit t ing  computer c r i m e  - 

-7 
,/$enera1 - why t h e y  go it. f o r  bencf I t - ,  

-/ -- t o  get money 

/ - b e c a u s e  peap l  e *are d l  s h o n e s t  
, <d 
/ 'J - f rom s p i t e  

- t o  g e t  Information 

- examples  of computer  c r i , m e  

- d a t a  d i d d l i n g  
8 

- sal a m 1  method 

\ - T r o j a n  h o r s e  

- 9 cost of c r i m e  

- methods of prevention 
. ,---- 

- g e n e r a l  - need new methods, how to' prevent.  

peop'l e shoud b e  c a r e f u l !  -. 

- need n e w  l a w s  t 
I 

- booby-tr'ap 

, - protect  d a t a  k 

- have  h o n e s t  employees  

- e n c r y p t i o n  - .  

- - passwords 

- r e s u l t s  of computer  -crimes 

- p m p l e  are h u r t  

- b u s i n e s s e s  a re  h u r t  

- loss of money 

- I n v a s i  on- of p r  1 vac y 



Examples of I r r e l evan t  Po in ts  ' 
* 

& 

none 

Examples of Extraneous Po in ts  
-- 

-- 

when p r i c e  drops, many w i l l  buy computers 

they caQ do crimes i n  t h e i r  own homes 

not t o  s tea l  

new Invent ions may cause new crimes - ,  

important p a r t s  are p r in te rs ,  disks, programs 

Examples o f  Wrong Po in ts  . _ 

there are no important po in t s  
d 

can be very handy and use+ul a 

L a hard t o  do - - 

- 

. What does the  a r t l c l e  say about the  pr ivacy  of 

you're going t o  have t o  ask a higher o f f i c i a l  

~n+ormat lon  stored i n  computer files? 
i . . 

- computers used t o  get private Inforrnstlon about 
> 

people tP1) 

t - rnanv people have access t o  data 1 computer f i l e s  
I , 

t p  

- nanv unsolved crlmes involve moving data from one 

/ 

t 1 , k e  to another (P21 
/' 

- some data will be misused 
' *  4 

- computer svstem w t l l -  have 

- campanlek m u s t  be able t o  

!F'18) 

- prlvate ~ n f w n a t l o n  about 

by c r im ina ls  (P10) 
% - 

t o  guard its data (Pi81 

trust ,the1 r employees 

people +wn,d  i n  data banks 



'0 

-- - i n f o r m a t i o n  a b o u t  pcople(P1Y)s background  (PIT) 

- i n + o r m a t i o n  a b o u t  medical  h i s t . o r i e s  (P I91  

- p r i v a t e  f i n a n c i a l  r e c o r d s  (P19) 

- e n s u r e  p r i y a c y  of  p e r s o n a l  i n f o r m a t l o n  (P28) 

- g e t  d a t a  f rom a c c u r a t e  and u p t o d a t e  s o u r c e s  (P28) 

- p r e v e n t  m i s u n d e r d a n d i n g  by t h o s e  u s i n g  d a t a  (We)  

- p e r s o n  must be a b l e  t o  examine g a t h e r e d  d a t a  (P28) 

- pe r son  must b e  a l l owed  t o  e n s u r e  t h a t  i t  a c c u r a t e l y  
1 

r e f l e c t s  t h e  w h o l e e t r u t h  (P2B) 

- pe r son  s h o u l d  b e  a b l e  t o  c o r r e c t  f a l s e  e n t r i e s  (P28) 

- p e o p l e  s h o u l d  h e  t o l d  when i n f o r m a t l o n  a b o u t  them is 

be ing  used  (R29) 

- pe r son  s h o u l d  b e  toP1d r e a s o n s  i n  w r i t i n g  (P29) c*- 

- r e a s o n s  s h o u l d  i n c l u d e  u s e r ' s  s p e c l f i c  i n t e n t  and 
/ 

- - - l e g a l  o b l  i g a t i o n s  ( ~ 2 9 )  
01 

- i n fo r rna t lon  s h o u l d  o n l y  be used f o r  i n t e n d e d  - 

- a r g a n i z a t i o n  s h o u l d  have  ' p r o p e r  a u t h o r l z a t l o n  (P30) 

- a p e r s o n  s h o u l d  be i n  c h a r g e  of the s a f e t y  o+ data 

- a l l  government f ilcs abou t  

r e p o r t e d  t o  h l w / h w  (P30) 

a p e r s o n  s h o u l d  be 

- e v e r y  personal f i 1 e shcbld be a v a i  1 able  fur 



P 

- - - 177 - -- 

- 
4 

- L 

MODEL ANSWER - #4 

- prob  l ems 

- g e n e r a l  - 
- computers  can  b e  e n t e r e d  e a s i l y ,  p r i v a c y  

i n e f  i e c t i v e .  u n s a f e ,  c a n  b e  G t o l e n  - 

- d i s h o n e s t  p e o p l e  

- many/wrong p e o p l e  hav& access t o  compu te r s  

- d e s c r i p t i o n s  &f d a t a  

*- g e n e r a l  - i m p o r t a n t  i n + o r m a t i o n  

3 : -  c o n f i d e r k i a l i t y  

- p e r s o n a l  l x v e s  

- government d a t a  

- f i n a n c i a l  info 

- medical  i n + o  w 

- methods of e n s u r i n g  p r i v a c y  
," 

/ 

P 
jl_-,  

- general - be c a r e f u l ,  d o n ' t  te l l  

- h o n e s t / a u t h o r i i e d  people a 

- - i n +  o s h o u l d  be a c c u r a t e  

- people .have l e g a l  r i g h t s  

- ~ n + o r m  people t h a t  t h e i r  d a t a  w i l l  be used  

- g e t  people' 3 perm1 ssi a n  

- keep d a t a . s a v e ,  gua rd  i t  

E x  amp1 es a - ~ - ~  ~ r r e ~ e v a n t  P o i n t s  
4 

- hurt a company bv f i n d i n g  t h e i r  f i l e s  

ui t t m  pre;*ent computer  crime 

- d o  . ~ 3 e  C D Z ~ U ~ W S  #or p e r s o n a l  uses 



Exarnpl es ~i Extraneous Pol n t s  

- -  - 

- arrs i t s  f o i - i n v a s i o n  o+ p r i v a c y  
I 

- o n l y  the owner c a n  see h i s  f x l e  
-b-, 

-\ 

- steal p l a n s .  f o r  p l a n e s .  s u b s ,  t r a i n s  
\ 

\\ \ 
I 

Examples a+ Wrong P o i n t s  i 
\\\ \ 

--/ 

- p r i v a c y  h e l p + u l  i n  s t o r i n g  i n f o  
w 

- a=sk a h i g h e r  o f + i c i a l  

- p r i v a c y  r e v e n t s  many crimes 
- B 

- v a l i d  i n f o r m a t i o n  - 

5. According* to t h e  a r t i c le ,  why is computer  crime such a 

s e r i o u s  problem? 
\ 

problehs in keep ing  d a t a  s a f e  (P10) 

many r e a s o n s  ( ~ 1 f )  

c u r r e n t  l e g a l  s t a t u t e s  d o  n o t  d e f ~ n e  computer crimes 

v e r y  w e 1  1 iP11) 

n e c e s s a r y  to c h a r g e  c r i m i n a l s  with lesser crr m e s  - 

p e o p l e  c a n  h i d e  computer  c r i m e s  e a s l l v  3 ~ 1 2 )  

p e o p l e  can h i d e  computer  c r i m e s  f o r  l o n g  p e r i o d s  ot 
i C 

time (PI21 

c r l m i n a l  c a n  comrni t c r i m e  -without an arrest be1 nq 

c o u r t s  have problems with p r o s e c u t i o n  and conviction 

h s ~ n e s r  m a v  hrde computer c r i m e  CPf3) 



- l a w  enf'orcement- 
-* 

a g e n c i e s  d o n ' t  u n d e r s t a n d  computer 
*- 

' c r i m e  v e r y ' w e l l  
\ 

MODEL ANSWER - #5 
.. 

- g e n e r a l  p o i n t s -  

- many r e a s o n s ,  e a s y  t o  do, h a r d  4; p r e v e n t ,  

' compu te r s  are used  f o r  e v e r y t h x n i  
\ 

- computer c r i m e s  are h a r d  to detect 

- c a n  h i d e  c r , i - m e s  easi 1 y ,  .can hide c r i m e s  f o r  
- 

1  ong time, b u s i n e s s e s  may h i d e -  cmhputer  cr,i me,  

c r i m i n a l  g o e s  +ree u n r e p o r t e d  

- l e g a l  p rob lems  

*- computer  c r i m i n a l s  ca h  i t ,  l a w s  

d o n ' t  d e f i n e  computer  

c r i  m i  nal s may b e  cha rged  w i t h  1 esser o f f e n s e s ,  

can  commit crime w i t h w f  be ing ,  arrested. law 

enforcement  a g e n c i e s  d o n ' t  u n d e r s t a n d  c r i m e  

vErv w e l l  

Examples o+ I r r e l e v a n t  P o i n t s  
- - 

- can  r u i n  b u s i n e s s  ' L 

- against the l a 6  - 
- steal money i n  banks 

- get secret ~ n f w m a t l o n  

- b e c a u s e  ~ t ' s  w a s t i n g  p e o p l e ' s  money 

- secret p i  am5 ni 11 be s p r e a d  a b o u t  

- c h e a t .  other p-le 

- h u r t  o t h e r  people 

- because many t h i n g s  are b e i n g  stolen 



- won't b e  a b l e - t o  t r u s t  employees  
- 

- b e c a u s e  i t  is s t e a l i n g  
- - 

-- -- - - 

Exampl es o+ E x t r a n e o u s  P o i n t s  
- 

7 new i n v e n t i o n s  c a u s e  new 

- t h e  m o r e  i t  is done,  t h e  

I - it  happens  to p e o p l e  who 

i- e v e r y o n e  d o e s  i t  

cri m e s  

more peopl 'e  want t o  d o  i t  

c a n ' t  a f f o r d  i t  

'- w i t h  new i n v e n t i o n s  c r i m e s  g e t  b i g g e r  
I 

i - can  be used  t o  c o m m l t  b u r g l a r i e s  

- can  c a u s e  a l o t  of  w o r s e  t h i n g s  t o  happen 

- d o n ' t  want t o  pay f o r  u s i n g  a p h o t o c o p i e r  

of Wrong P o i n t s  Ex amp 1 es 

- - t h e y  s h o u l d  

- it p r o t e c t s  

stop making movies a b o u t  i t  

- - -  ~- - 
~ - -  - - -- 

o t h e r s '  r - i  ghJ:s , , \ 

y o u  c a n  s t o p  i t  easily 
4 

i t  i s n ' t  s e r i o u s  

j u s t  l ike  t h e  a r t i c l e  says 

a , c o m p u t e r  can't t h i n k  

it can m l p  vou d o  w h a t  vou want 



SUMMARY OF CATEGOHY NAMES USED BY STUDENTS 
- 

l h i s  appepdix contains l i s t s  o f  category names t h a t  
i 

were ac tua l l y  used by students when they d i d  t he  

categorizing task. A separate list i s  given for .each 

group. Numbers i n  parentheses i nd i ca te  t he  number of 

students who used a p a r t i c u l a r  category name. I f  the re  i s  

no number follo'wing the  name. on ly  one student chose t he  
7 -- - 

name. T h e  l i s t  f o r  each'group i s  broken down i n t o  the 

c lassx f l ca t ions  t h a t  were used in marking, namely, computer 

c r i m e ,  preventing computer cr ime by p ro tec t i ng  hardware. 

preventing computer,crlme by p ro tec t ing  software, 

prevention o f  computer crime. and inappropriate. The names 

t h a t  students gave t o  categories'were c l a s s i f i e d  by 

considering both the  name and t he  descr ipt ion. T h i s  is why 

s l m i  1 ar-souriding category .names'may 

d i f  +er=nt lv.  

be c l  ass i  f i ed - 



cateuorv names classitxed as equivalent to w subsets* 

abusing infwmatlons 

breaking dnd enterlng a computer 

breaking in a 

'breaking inta a program I 
breaking into computer flies 

breakins 

changr ng data 

computer crime methods 

crime methods 43) .. ' 

criminal methods - F.. 
i i: 

-- data changes ---+lrot-*e done 

data del et i ng 
% 

destruction uf cumpanles' data 
- - 

how crimes are started - 
how y o u  can hurt r bustness . - 

6 

i 1 1  egal program methods 

methods of c-i t t : n g  computer crimes 
B 

- methods of compute crime 



-- - - - 

methods of crihre - 

- -- 
methods of; s t e a l i n g  a 

, . 
methods of t a k i n g  programs 

i 

m l  streat  i ng b u s i n e s s  

moving d.ata around . 
names of . ' t h ings  wan t ing  t o  s tea l  

p e r s o n a l  g a i n  c r l m e  
' 1 

&gr a m  deFkr0ylmg 
, ' i 

r u l n i n q  a company by u s i n g  compu te r s  
$1 

?rSabotagi ng data 
- ,  

t a k i n g  noney- 
Lf 

t a r apwrng  w i t h  copputw proqrams '  

I 

t h i e v e s  d o  @ 

r a  * ?  

tvpes ofp w~me o n  compu te r s  

uses f o r  computer  c r i m e  

you shou  1 dn ' t 
3 

' using a computer  f o r  v o u r s e l +  - w h e n  

ways of b r e a k i n g  i n t o  programs 
1 

- 
-& 

-ways of computer  c r i m e  (2, 

ways of steal i ng 

3 
w a y s  t o  b reak  i n t o  .computers 

.. ways t o  commit computer  c r i m e  
., 

w r o n g  computer  methods 

C a t e a o r v  names c l a s s i f  led as e q u i v a l e n t  t o  or subsets o+ - 
" p r e v e n t t n a  computer  crlme by p r o t e c t i n q  hardware" 

p w m l  s510h to  US^ corclputers . 
* 

ways t o  shou you h a v e  the p r l v l  lege o+ u s i n g  the computer 



c a t e q o r y  names c l a s s i f i e d  as ecsu iva len t  to= or s u b s e t s  o+ 
- - 

+I  

"p reven t  i n q  c o m u t e r  crxme by p r u t e c t i n q  so+twarel' 
I 

how y p u  r a n  trace back crimes 
. . 

p r e v e n t  a s t o l e n  program f rom b e i n g  c o p i e d  or used 
h 

s t o p p i n g  someone  t r y i n g  t o  steal  a program 

w a y s  a+ checkznq +11es . - 

w a y s  of k n d i n g  computer  c r i m e s  

w a y s  o+ f i n d i n g  o u t  who &thered  a program,-' 
k -- - 

c a t e q w v  names cfa5sx+reb as e w z v a f e n t  t o  w subsets o+ 

' p r e v e n t l  on of c o m u t e r  c r i m e "  

a n t 1  computer crime ;. 0 

c a t c h e r s  

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

code  f o r  u n l o c k i n g  computer 

computer- c o d e s  

computer i d e n t i f l c a t l o n s  

compqer i d e n t  i f y i  ng methods 
t 

computer i n f o r m a t i b n  that  can help you track t h e m  - 

computer p r o t e c t i w  

computer s e c u r i t v  

computer  t r a p s  

crime betect lng 

C r  1m-e s t o p p e r s  

k * e p  out methods - - 



methods to  s t o p  raa~puter wlme 

' needing in+ormation t o  s t a r t  a computer 
. - 

\ 

persona l  p r o t e c t i o n  - 

p r e c a u t i o n s  
5 .  

% 

p r e v e n t i n g  cctmputw crimes 

p r e v e n t i n g  t h e f t  F 

p r e v e n t i o n  (3) . 
i 

- 
p r e v e n t i o n  of camputer c r l m e  

"revent ion  systems . 

p r e v e n t i o n s  (2) 

p r e v e n t i o n s  of  computer c r i m e  

prdgrams to p r e v e h t  camputer c r i m e s  

p r o t e c t e d  pmgrams 

p r o t e c t i o n  ( 3 )  

pcotec trm of data 

p r o t e c t o r s  

s a f e t y  dev l  ces 
- 

s e c u r l  t y-62) 

s e c u r l t y  programs 

s t o p  computer crimes (2) 

s t o p p i n g  crimes 

the+ t p r e v e n t i o n  
-f 

t h e + t  t r a c i n g  

a s  t o  prevent  s t ea l  

? t o  c a t c h  a t h i e f  

t o  f i n d  computer crime 

types of i d e n t i f i c a t l c # l  



ways of p r e v e n t i n g  crlrse 
C -- I Fj -+r, 
', * u 

ways  o+ p r e v e n t i o n  

ways* p r e v e n t  and p r o t e c t  from computer  c r - i m e s  
: : +-- - - 

V 

ways to s t o p  p i r a c y  
* 3yCC 4 

\ 

cate'~or$Tmartres cl  ass1 f led as i n a ~ ~ r o ~ r i a t e  
- 5 

boobey (s ic)  t r a p  ' . , 
- a  . - 

c a t a l a q  ip. - 
+ .  

---- 
computer  bus1 n e s s  

-- 
computer names-- 

-- 

computer  p a r t s  

'computer. t e r m s  

computer  t i m e s  

data d i d d l i n g  

d i d d l l n g  c a r d s  
e 

dl f f erent methods of u s i n g  computer  

d i f f e r e n t  methods t o  use on c o m p u t e r s  

dl f f e r e n t  & y p e s  of d a t a  

en joyzng  a computer 
b - 

&as1 ng m i  s t a k e s  
I 

forms of d a t a  

tree t i m e  

i dl dn't knop what they meant 
& 

l o s i n g  memory 

mi scel l a n e w s  



mi stakes 9, 

new -rams 

no name 14) -- - 
odds - things I can' t  p l a c e  i n  a group 

. t 

orders 

others ( 2 )  

- outsi-de methods 

personal uses (2) 
. . 

- _ I -  =- 
playing w i t h  th@ keyboard 

3 
7 ,  

programs (2) t 

they a l l  have the* same name - data - on t h e  cards  

things you can use computers fa r  

T r o  j an method 

unknown 

uses +or compu C er-5-(2, 

hays people can use computers 

waysbto do something on a computer 

ways t o  use a compueer 

Your computer 
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t 
- arctatwv GFioUr 1 - -- 

cateuwy names c l a s s i f  l e d  as e w i v a l e n t  to or subsets a+ 
L 

"computer 
r - 

bad ways computers  are u s e d  

b r e a k i n g  i n  <2) , .  

changing  computer prugrams and d a t a  

changing  d a t a  c r i m e s  

changing  d a t a  for  money 

common computer crimes 
- 

computer c r i m e  (3) 

ccmputer  c r i m e  methods (3) 

computer c r i m e s  ( 9 )  

crim'e methods t o  d o  w i t h  d a t a  

crime nicknames (2) 

c r l m e  of computers  

c r i m e s  12) 

d e s t r u c t i o n s  

e x a m p 1  es of computer  crimes 

+amous c r i m e s  on a lcumputw 

- 
f o a l i n g  around 

getting I n t o  compu te r s  

i f l e g a l l y  a l t e r i n g  ~ n f w m a t i o i t  

method of p r o g r a m z n g  I l legally 

m@thcds of b r e a k i n g  i n t o - - m u t e r  ,\ 



methods  of cbmputer c r i m e  (3) 
-==+= L 

methods  of r u i n i n g  programs  

names of c r i m e  A t h o d 5  -- 

names a+ m q t h ~ d s - ~  computer  c r i m e  

o f f e n c e s  . -, 

h 

p h r a s e s  abpuf rulnlng data . - -- --- - 

.+ , 
s o m e  of t h e  t h ~ n g s  p e o p l e  d o  to c o m m i t  a c r i m e  0 

t 

spo i - f  i'ng a program. 

tapping i n t o  c o m p u t e r s  

t h e t t  

' types of c & i p u t e r  crl m e s  
- - 

.. 
, types of c r i m e  

ways o i  cqmputer crime 
-- 

h a y s  of theft 

ways ot w r e c k i n g  programs 

wavs to break i n  + 
wavs tu sLeal d a t a  

ahat happens  when some p e o p l e  g a l n  access t o  computers  - 
I 

m a t  t h e  rr imlna l  s do 

wrong uses ior c o m p u t e r s  

c a t e q o r y  names classlf i e d  as e q u i v a l e n t  to  br subsets ot 

' ' p r e v e n t l n u  r m u t w  frik by ~ r u t e c t i n ~  hardware" 

P -- 
i 1 K E  creul  t c a r d s  

w a v s  ot c h e r k ~ n g  



c a t e a o r y  names c i a s s i + i e d  as e q u i v a l e n t  t o  or s u b s e t s  of 

" ~ r e v e n t i n Q  c o ' m ~ u t e r  c r i m e  by ~ r o t e c t i n q  s o + t w a r e l '  

c a t c h i n g  p e p p l e a i n  t h e  m i d s t  of i t  
5 

d o n ' t  copy. ' . 

_ - -  - _ - _ - 
I_ - 

f l n d a n g  t h e  c r imina l -  

keep vour p r o g r a m  safe 

p r o t e c t i n g  d a t a  . 
programs 

$ rack ing  c r i m e  - -  

use t o  f i n d  t h i e f  af ter  computer  c r i m e .  , 

ways computer c r i m e  might  b e  h a n d l e d -  

ways of f i n d i n g  cumputer  c r i m e s  

w a y s  o f , p r o t e c t i n Q  prmgrams = 

Hay5 of s t o p p i n g  t h e  copy ing  of computer '  p rograms  
4 

c a t e u o r y  names c l a s s i + i e d  as e q u i v a l e n t  t o  o r k u b s e t s  of 

2 
 reven en ti on of computer  c r i m e "  

L) 

* a c c e s s  to computer  f i l e s  
- 

c a t c h i n g  and p r s v e n t l n g  

--- 
+- .- computer  c r l  m e  p r e v e n t ~  on &> 

I - _ 
computer crlmes s e c u r i t y  

c r ~ u i e  p r e v e n t i o n  ( 4 )  

crime stwpers 

data saver 

f o r  s a t e t v  use of c w u t e r s  



, how to protect data 

identi+ying crimes 

keeping data safe 
_-_LIL-------- 

_I___--- 

_ _  0-ping computer qr i mes 

precautions 

prevent computer crimes +rom happening 

preventing computer crimes 

preventing crimes 

preventing thief5 (sic) 

prevent i on 

prevention of computer crime ( 3 )  

prevention of crime 

prevention of illegal use 

preventions (2) - - 

preventive measures .3 -- 
protecting your computer trom people w h d  misuse i t 

protection (4 )  ' 

protections against crime 

sa+eguardi ng 

security 43) 

stop computer crime 

s t o p p ~ n g  personal use 

things you do in order t o  prevent computgr crime 

things you have t o  know t o  get into the prcgram 

trap 
\ 



- -- -- A- w a y s  of  p,reventing computer crimes 

w a y s  of prevent1 ng the+ t 
. - 4' - 

w a y s  o+ stopping computer crimes 
C 

- e - h C - ~ a y ~  to keep protected 

w a y s  t o  prevqnt  compute^ crlme (3) 

w a y s  to prevent data from being ru ined 

w a y s  to pro tec t  y w r  own data 
, -  

w h a t  t o  do a f t ~  co&uter crime 

cateaory names cl ass1 f i ed as i namrop r i  ate 
T 

7 (2) C 
a t h l ng  of d o i n g  t b i m s  

C 

- b i za r re  words not  known 

? &-+- 
changing a - * . " ,  

cmuter  codes about t+ corrrputw 

computer f o r  personal use 

computer terms 

computer words 
- 

computers 

computers help 

COPY 

crosswords 

-data 

d a t a  +lie 
f 

d a t a  fifes 



data us ing  ' 

- d a t a s  

d e s c r i b e  s o m  

d r f f e r e n t  kinds of computer pr$,ects  
a 

% 

e n t e r t a l 5 G e n t  .. 

I, don' t know 

f - don't know where else t h e y  be longed  

lrnportant i n f o r m a t i o n  - , 

. r 

~ n t r o d u c t i o n  
Q 

kearning about c-ut&s 

i oc k programs 

methods (2) 

methods for u s l n g .  a computer 

m e t h d s  f o  u& an a computer 

m y s t e r y  

n o  name 

personal use (21 - 
\ 

p e r s o n a l i z e d  u s e s  a - 
p r l  vate s t u f f  you don' t shdw anvbody 

- 

prcyrams 

s twed '  d a t a  . 

. using time 

ways a ccmplter 1s used 



w a y s  a+ 

ways to  get data 

what t o  do with a computer in your own time 

words know 
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cateqorv names c l a s s i f i e d  as eauivalent t o  or w&sets 'plh 
* 

' " c o m ~ u t e r  c r i m e "  

a b u s i  ng Lda t  a 
i 
a 

\ 

C 

b r e a k i n g  H z C  
, f 

b r e a k i n g  a computer  

computer  chdng ing  d a t a  
I 
I 

' computer  c r ~ / m e s  4 11 ) 
, 

computer  da a i n  crime 

c r i m e s  (3) 

cr i  m i  n a l  03f e n c e  

d e & t r u y i n g  d a t a  I 

e r a s i n g  computer  p rograms  from memory banks 

ekamples  of i l e g a l  u s a g e  c-) & 1 L- 
- - 

t ~ o l i n g  a round  w i t h  d a t a  ,/ 

. . 
getting i n t o  compu te r s  

h ~ w  people m i  s u s e  compu te r s  
* 

~llegal usage b 

1 1  legs1 u s e  o+ compu te r s  

methods for 'computer c r i m e  ' 

methods of k c o m m i  tbi n g  computer  c r i m e s  
- - 

- methods of computff c r i m e  ( 2 )  

metnods of crime (3) 

methods of d i s r u p t ~ n g  computer  p rograms  
4 

b d s  to get i n t o  computer  banks 
0 

/' prob lems  fw p r o t e c t i n g  compu te r s  



results a+ conputer cranes 
e 

rulntng programs . 

samethtng that cou ld  b5 wmq during 

steal lng data 

theft - 

ways a+ gerttrng ~ n f w u t i o n '  illegaifP 

c o d e  mtwmq 

cocrputrw protectzoa-zn hardware, 

- 
e - t -  pr-ti- 



pc&wt ~ n g  cumputer ttar-re r r r  m e  

secret nays t ra  get to use a computer- . 
thihgs to do ntth ~dentiflcatlon 

things you need eo get into. the computer 

ways to identify stafi - 
w i y r t t o  protect computer hardware 

cate-qcrry names--cf ass1 fled as -equivalent to or subsets ot 

"preventln~ c m u t e r  c r f  m e  by nrotectinq sottware" 

check~ng data % 
, 

computer protection in softyare 

crimestopper - s t w e  computer programs without beinq stolen 

dat;a protect i on 

how to prevent people + r m  disturbing or changing ~ r d ~ r a r n s  

r 1 1 eqal copy1 ng 

legal computer copy1 nq 

aaelpg proqrams hard to copy 

preventing computer software crtme 

pr : vacv 

tne rights of anvthxnq owned that no one could coov 

wavs o i  preventing c w u t w  crime ln s o 4 t w a r . e  
,-- 



cateawy names cla+s~ f led as ecwivaient to ar subsets of 

-- 

computer c r ~ m e  preventrm 

catchlnq computer criminals 

zomouter cri mestoppers 

computer' t r a p s  

-rr i;me con t ro l  - - 
c r l m e  prevent ion (3, 

crime stoppers 

aetense 

3eFert i ng computer crl rne 

easv comguter criae preventlun 

hara computer crime p event ion * A  
helping to prevent L&er crl- 

t 
- .  

identitlcatl'm 

~dentitylng rightiul m w s  of data 

k e e p  people from breaking ~ n t u  your computer 

p revent  c o i p u t w  crimes (2) 

prevention ( 4 )  

preventions against c~rsputer  cri'me 



prevent~ons of computer crime CZ) 

p r o p e r  use 

protection 

protectlbn o+ cumputers 

4 saf etv m e a s u r e s  

secret  codes * .  

stoppi ng computer cr I ml nal s . 
stopping c r i m e  

t h i n q s  for a secret code 

track d o w q  the c r l m l n a l  

+-Taps f . 3 )  

VJa'Js c o m p u t e r s  prevent computer crime 

Ga .= ot gettlng i n t o  v o u r  personal c o m D u t e r  t 1 1 i nqs 

w3;s 0+ prevent~ng cornouter c r i m e s  1 2 1  

- - 
4a;5 07 preventing llleqal use pf computers - 

. - ways oi protecting c o m p u t e r s  
c' 
working c m p u t e r s  - D r n q r a m s  YOU can do - 

A 

c a t e ~ o r v  names cl ass1 f r ed as lnapuroprl ate 

- 

3 b ~ u t  t h e  computer 

aeglnnlng ana l a g q l n g  o f f  a computer 



computer games 423 

computers 

d a t a  (2). a 

data +iles % 

and languages fo r  the computer 

dtt+erent thlngs you can du un' a computer 

tool i nq 

games, 

I don't know 

Ideas for 'your computer 
- -  

methods of doing s ~ n e thlnq 

no name (Z) 

odd thlngs , 

other 

personal home computers 

oersonal programming 
-- - 

personal things 

personal use 

sctrcml WDJ etks . 
storing 

/' 

thev all start with C 

tnlngs ta uo with a canrgutw 

thlnqs to d o  w l t h  data 

tnlnqs to d o  w i t h  games 



thlnqs to do w i t h  h o r s e s  

, unknown 

using t h e  data 

w o r d s  i fwget  

words  t n a t  are weird 

warking on computer 

w r a t h  



cheat 

cheat t ng 

computer b r e a k i 6 g  

computer c h a n g l n g  

c~mputer c r r m e  13) 

computer  c r l m e  methods ( 3 )  
iJ 

computer crimes ( 4 )  

computer s t e a l  i ng %: * 
I 
-grime methods  t2) 

t 
dJiicrime t h i n g s  

barnaging programs 

da ta  c h a n g l n g  methods  

d i * + w e n t  t h l n g s  you can d o  on a computer  - wrong 

dlf+et-ent ways to s t e a l  pragrams 

+ w l t n g  with data 

hackrnq - ptrate sorreeone else's Programs 

now crime starts ocr c-utws  4 

hocr to  c h a n g e  w delete data f l l e s , . . t o  r k l n  a cwnpanv 
* 



- - 

illegal c o m p u t e r  a c t i v i t i e s  

i l l ega l  c o m p u t e r  use - 

i n v a s i  o n s  
- 

m e t h o a s  i n  c o m p u t e r  c r i m e  u s l n g  data 

m e t h o d s  of c o m p u t e r  c r i m e  (2) 

m e t h o d s  o f  gaining money 

m e t h o d s  o+ . s t e a l  i ng 

methods to c h a n g e  c o m p u t e r  f  I les 

n a m e s  of  computer crlmes 

results o+ c o m p p t r r  c r x m e  

r u i n i n g  d i s k s  

s c r e w l n q  up d a t a  

steal l n g  tl m e  on a c o m p u t e r  

t h e  =crime 

t h i n g s  about w r e c k i n g  d a i a  

w a y  of c o m m i t t i n g  crimes 

w a v  to b r e a k  into a c o m p u t e r  

ways c o m p u t e r  c r i m e s  are c o m l t t e d  

ways of c o r n m i  ttl ng c o m p u t e r  c r i m e s  

ways o f  d e s t r o y ~ n g  or  c h a n g i n g  d a t a  

wavs of d o l n g  c o m p u t e r  t h e f t  
1 

ways of t a k l n g  a d v a n t a g e  of c o m p u t e r s  t o r  o n e s e i i  

-_ 
ways of  t v o i n g  in andTTrnovrng  d a t a  2__ 

---- 

wavs p e o p l e  c o m m i t  compute r  crxmea 

ways  t o  take t n r n g s o n  a computer 



cateaorv names cl assx f xed as e q u l v a f  ent t a  or subrets ni 
- - - 

" p r e v e n t t n q  c w u t w  crime by ~ r o t e c t l n q  hardware" 

access 

a u t h o r i z - e d  p e o p l e  p n l y  

g u a r d 1  ng compute r  r o o m  

p e r s o n   denti if   cation 

p r e w n t r  o n s  bv u s e r s  

secret words  t o  g e t  I n t o  a compute r  
b 

user p a s s e s  

I wavs to get you i n + o r m a t i o n  f rom a computer - 

ways t o  g e t  your  c o m p u t e r ' s  secret identity % 

c a t e g o r y  names c f a s s z f i e d  as e c l u l v a l e n t  to o r  s u b s e t s  of 

" p r e v e n t 1  nq computer  c r i m e  bv r r o t e c t i n q  so+ t w a r e "  

caught 

data protection 
I 

helpi-ng t r a c k l n u  

i n + o r m a t i o n  - a c c u r a t e  r e c o r d s  

i n f c r m a t i o n  - helps vou f i n d  something 

keep1 ng compute r  p r o g r a m s  sa+'e 

p r e v e n t ~ o n s  bv programmers  

p r l v a c y  ( s e c r e c v )  of files 

. ,  
so VWF programs a r e n ' t  s t o l e n  

t h i n g s - t h a t  k e e p  p e o p l e  f r o m  cop.~i_n_g 

when you, n e e d  i t 

/ 

tracing methods 

tr.aps t o  c a t c h  people 



- 

cateuory names cf assif ied as  e q u i v a l e n t  to or subsets h+ 

" u r e v e n t i o n  & Cdmt,uter c r i m e "  

bank computer  p r e v e n t i o n  ' 

- - 

. c a t c h i n g  c r i m e  an compu te r s  

c a t c h i n g  t h e  c r i m i n a l  
- - 

c o d e s  t o  b reak  a program 

computer  c r i m e  p r e v e n t i o n  14) - 
computer  p r o t e c t  i a n  

computer  s a f  

c r l m e  f i g h t e r s  

crt m e  p r e v e n t i o n  

data s a f e t y  
= 

ge2p ing  a p e r s o n  to' s t a y  o u t  of t h e  computer 
A 

g e t t l n g  t h r a n g h  to use t h e  computer  

haw a c r i m e  c an  be  d e t e c t e d  and caugh t  - 
now t o  s t o p  computer  c r i m e  

i d e n t i f i c a t i o n  (2) - 
- - 

identification of d a t a  
- 

i d e n t l i i e d  p r lvacv  t o  a l l  o w  a c c e s s  

r -  

I d e n t 1  f  v y o u r s e l f  , 
-.r 

-* 
keep ~t s a f e  - p r e v e n t  c r i m e  - 5 

keep s a f e  f r o m  computer  crimes 

methods of c a t c h ~ n g  people who b r e a k  i n t o  compu te r s  

t 

methods t o  p r o t e c t  compu te r s  
I 

p r e v e n t  computer  c r l m e  ) 

p r e v e n t  steal ing D 
- 

p r e v e n t i o n  (2) 



p r e v e n t i o n  methods 
- 

p r e v e n t i o n  of computer c r i m e  

p r e v e n t i o n  of crimes - 
p r e v e n t 1  ocrs f o r  computer  c r i m e s  . 

- p r e v e n t i o n s  of g e t t i n g  d a t a  

p r o t e c t 1  ng compu te r s  
. + 

p r o t e c t i  rig p r o g r a m  

p r o t e c t i o n  

. *. 
p r o t e c t i o n s  

protecti o n s  methods 

s a f e t y  p r e c a u t ~ o n s  
, 

s e c u r i t y  

9 s e c u r i t y  on a c w e F  

s t o p  computer c r i m e  

s t o p p e r s  

t h i n g s  t h a t  make c r a c k i n g  i l lega ' l  

t r a p s  (4,  

tvpes o+ p r o t e c t i o n  - - 

ways of c a t c h i n g  p e o p l e  mess ing  around w i t h  computer  data-  

ways of g e t t i n g  c-ht .. 
ways o+ s t o p p i n g  c r l m e s  

nays t o  c a t c h  w s t o p  sammne +rm committing computer  

cr1lllil - 
- -  _- 

- 

wavs t o  g e t  access t o  computer  f i l e s  

w a y s  t o  p r e v e n t  c - w u t w  crimes 

- - 

r y y s  to p r e v e n t  p rograms  from b e i n g  s p o i l e d  



a l l  p e o p l e  dm ~t 

c o m p u t e r  f i 1 es 

computer know1 edge 

computer  terms 12, 

computer  t h i n g s  

computer time 
.- 

computer  u s e  

d a t a  

da5a t h i n g s  

aGlnq t h l n g s  o n  a computer  

ex +ra i deas for-  ybur  computer  

I dm't  u n d e r s t a n d  what  they m e a n  - 

if+- a l o n e  - i t  w o u l d n ' t  f l t  any other_gfwps 

yztt:ad~.  Eo h e l p  you d b  s o m e t h l n q  faster w better 

no group so put toqethw 



no name (2) - - 

personal' Computer 

personal usage 

programs t h a t d o  th ings  

programs t o  do -- 

question cards - I have t o t a l l y  fo rgot ten  what they are 

resul t tha t  happms agter what you done 

save programs or no 

secrets 

strange words 

symbol s 

terms I don't kmw 

these cards meant noth ing t o  me 

they a l l  have "data" in the word 
--- 

t h ~ n g s  able t o  do on a c o t ~ p u t q ,  

th ings  t o  d o  wl th  computers 
9 

th ings  vou !an d o  w i t h  cumputers 

unident~fied words 

unknown terms 

unknowns 
I 

uses of cotsputwq 

using computer tiinre 
, - 

w a y s  t o  use your cbmputer 

wurds unknown 


