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A b stra ct )

•

Videotex  beraviqural research;

A COMPARATIVE EVALUATION

OF HIERARCHICAL AMD KEYWORD-DIRECTORY RETRIEVAL
'  ■ '  ■ ■

IN THREE KINDS OF SEARCH TASK

K arol W- J ,  Wenek.

A p r il 1983

Th« U a lv e r s lc y  Academic Calendar served: as the ex p er im en ta l  

dktabaae in  a ,s tu d y  o f  v id e o te x  in fo rm a tio n  r e t r i e v a l  b eh a v io u r . 

R esponses on a num eric keypad o p era ted  e i t h e r  a h ie r a r c h ic a l  or 

k ey w o rd -d irec to ry  r e t r i e v a l  sy stem . R e tr ie v a l  s u c c e s s e s ,  pages 

a c c e s s e d , sea rch  time', and tim e per page served  as in d ic e s  o f  se a r c h  

perform ance in  s in g le - p a g e - s o lu t io n  ( u n i p a r t i t e ) ,  m u lt i -p a g e - s o lu t io n  

( m u l t ip a r t i t e ) ,  and u n so lv a b le  search  prob lem s. R e la t io n s h ip s  betw een  

perform ance m easures and s e v e r a l  u ser  a b i l i t i e s  and c h a r a c t e r i s t i c s  were 

exam ined. P r e te s t  and p o s t - t e s t  m easures o f  a t t i t u d e s  toward 

h y p o th e t ic a l  v id e o te x  a p p lic a t io n s  were used to  gauge, th e  e f f e c t  o f  

ex p o su re . U ndergraduate s u b je c t s  com pleted  p re -ex p er im en ta l t e s t s  o f  

s p a t ia l  memory and id e a t io n a l  f lu e n c y , and, during the exp er im en t, 

attem pted 20 sea rch  prob lem s.

O v e r a ll ,  th e  keyword d ir e c to r y  r e tr ie v e d  more r e le v a n t  in fo r m a tio n ,  

than the h iera rch y .' U n so lvab le  ta sk s req u ired  the most e f f o r t  o f

/
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se a r c h e r s  and u n ip a r t i t e  ta sk s  th e  * M n lt ip a r t lc e  casks req u ired  a

lar& e number o f  pages and lon g  se a r c h  tim es but a l s o  r e tr ie v e d  th é  

g r e a t e s t  q u a n tity  o f  ta r g e t  in fo r m a tio n . Com parisons show ed, in  th e  

u n ip a r t i t e  and m u lt ip a r t i t e  ta s lw , ch at keyword se a r c h e s  consumed h a l f  

as many pages and h a l f  as much tim e as th e  h ie r a r c h y  ppr u n i t  page o f  

in fo r m a tio n . In  u n so lv a b le  t a s k s ,  the h iera rch y  ou t-perform ed  the
- .  . ' t . •'
keyword d ir e c t o r y , . t a k in g  s u b s t a n t ia l ly  few er pages and l e s s  tim e to  

con firm  the non-^exlstance o f  ta r g e t  in fo r m a tio n . Perform ance m easures 

were found to  c o r r e la t e  m od era te ly  w ith  th e  s p a t i a l  memory sc o r e s  o f  

th o se  who qsed  h ie r a r c h ic a l  r e t r i e v a l ,  but w ith  th e  id e a t io n a l  f lu e n c y  

sc p r e s  o f  th o se  who used keyword r e t r i e v a l .  P o s t - t e s t  a t t i t u d e  m easures 

r e f le q ta d  a  s ig n i f i c a n t  in c r e a s e  I n  f a v o u r a b i l l t y  in  the videotemf- 

a p p l ic a t io n  e x p e r ie n c e d  by s u b j e c t s . I m p lic a t io n s  o f  th e  f in d in g s  and

o th er  is s u e s ' r a is e d  b y .th e  r e s u l t s  are d is c u s s e d .
' Ti' . .
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INTRODUCTION : A RATIONALE FOR KEYWORD DIRECTORIES

The s t a r t in g  p o in t fo r  th is ' paper i s  a d ls o n s s ib n  o f  the^rkAy 

problem a reas which have been en cou n tered  in , d e s ig n in g  e f f e c t iv e 'a n d  

, e f f i c i e n t  in fo r m a t io n -r e tr ie v a l  p roced u res fo r  v id e o te x '. T h is i s  

fo llo w e d  by a rev iew  o f the a ttem p ts which have been made w ith in  th e  

g e n e r a l c o n s tr a in t s  o f  k eyp ad -on ly  in p u t to  remedy’ e x i s t in g  procedures  

and to  d ev e lo p  a l t e r n a t iv e s .  A r a t io n a le  i s  then  p resen ted  for  

e x p er im en ta tio n  w ith  keyword d i r e c t o r i e s .

G u ten b erg 's New C lo th es  '

\  , As a  p u b lic  u t i l i t y ,  th e  r e l a t i v e l y  in e x p e n s iv e , mass medium o f

e le c t r o n ic  in fo rm a tio n  and tr a n s a c t io n  s e r v ic e s  known as in t e r a c t iv e

'  1 * '
v id e o te x  i s  s t i l l  a n o v e lty  in  Europe and co m p a ra tiv e ly  u n tr ied , in  

North A m erica, and y e t  i t  i s  b e in g  h a i le d  as an ex tr a o r d in a r y  in n o v a tio n  

in  com m unications s e r v ic e s  w ith  th e  p o t e n t ia l  to  r e v o lu t io n iz e  s o c i e t y .

V id eo tex  i s  to  the '8 0 s  what t e l e v i s i o n  was to  th e  '3 0 s  and 
T te lep h o n e  to  th e  1 8 7 0 s , With th e  p o t e n t ia l  to  change our

l e i s u r e  hours and even  th e  way we do b u s in e s s ,  v id eo tex , la  
th e  com m unication system  o f • tomorrow. (W ilson,j»1980, p . 76)

The b a s ic s  o f  our s o c ia l  l i f e  are go in g  to  be changed to  a 
degree th a t th ey  have not s in c e  th e  w e ll-b o r n  German 
g o ld sm ith , G utenberg, began th a t  m y s te r io u s ' te n -y e a r  p ro cess  
th a t  le d  e v e n tu a l ly  to  the c r e a t io n  of q u ic k ly  r e p r o d u c ib le .

1 . For an e x p la n a tio n  o f " in te r a c t iv e  v id e o te x ” and .other r e la te d  
term s, s e e  th e  g lo s s a r y  o f  v id e o te x  term s in  Appendix A.

/
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a b s o lu te ly  s im i la r ,  m etal typ e — l e t t i n g  any handy 
' w ln e-p raas be turned  In to  a bookjoaking m achine and p u tt in g

more than a l i t t l e  p a n ic  In to  th o se  w ith  heavy in v e stm e n ts  
In m o n a ster ie s  and s c r ip to r iu m s . '

^   ̂ ' A l l  in fo rm a tio n  I n  a l l  p la c e s  a t  a l l  t im e s . '  The
y  ' im p o ss ib le  i d e a l .  But th e  m arriage o f  com puters w ith  \

, e x i s t in g  communiest io n s - l in k s  w i l l  tak e  u s  fa r  c lo s e r  to
^  th a t  g o a l ' than we have ev er  b e e n . (G o d fr e y ,'1 9 8 0 , p . 1 )

■ ' ' ' ' ' . -
, . - I.;-' '^Children Who grow up in  a world in  which th ey  can a c c e s s

v i r t u a l l y  any e x fa n t coursew are from th e ir  l i v i n g  room, and
in  which a much g r e a te r  p ro p o r tio n  o f le a r n in g  i s

' a d lf -m o t iv a te d ,  w i l l  end up ^rtth t h e ir  c o g n it iv e  p r o c e s s e s
o rg a n ized  d i f f e r e n t l y  from p eo p le  o f  p r e v io u s  g e n e r a t io n s ,
whose, le a r n in g  environm ents have been fa r  from o p t im a l. , .
They w i l l  be sm a rter , more k n ow led geab le , more s k i l l f u l .
They w i l l  be b e t te r  equipped to  s o lv e  problem s in  many areas
o f  human endeavour. E . G. W ells thought th a t  th e  f a t e  of
th e  human s p e c ie s  would be determ ined  by th e  outcome o f  a
ra ce  betw een ed u ca tio n  and c a ta s tr o p h e -  D evelopm ents in  the

' ' p a s t  few  y e a r s  su g g e s t  th a t  c a ta s tr o p h e  i s  w in n in g , but
' - v id e o te x -a id e d  le a r n in g  has the p o t e n t ia l  to  t ip  th é  odds in

favou r o f e d u c a t io n . (M ite r , T reu rn ie t i  P h i l l i p s ,  1980,
. ' P" 323) : . . . . .

As ex tra v a g a n t as. th e se  c la im s  a r e , th ey  se r v e  to h ig h l ig h t  the,

' ' ' . -  ̂ ' ' ' ' - ^
« p e r c e iv e d  s ig n i f ic a n c e  o f  v id e o te x ,  as does a l s o  th e  cu rren t o f optim ism

- - ; - \  ^  ' ' 
th a t runs l ik e  à thread  through th e  p u b lish ed  p ro ceed in g s  o f r e c e n t

v id e o te x  c o n fe r e n c e s  (4 th  I n te r n a t io n a l  O nline In form ation  M eetin g ,

1980; P r o c e e d in g s , I n s id e  V id e o te x , 1980; T ra n scr ip t o f  V iew data '8 0 ,

F ir s t  World Conference: on V iew data, V id e o te x , and T e le t e x t ,  1980;

. • ‘ V id eo tex  *81 I n te r n a t io n a l  C onference and E x h ib it io n , 1 9 8 1 ) . The t r u ly

i c e l l in g  p o in t  though i s  th e  in te n s e  co m p etit io n  among the le a d in g

n a t io n s  in  v id e o te x  tech n o lo g y  —  B r ita in  w ith  f r e s t e l ,  France w i t h '

T e l e t e l ,  Canada w ith  T e lid o n  — to win the favou rs o f the v ery  la r g e ,

and aa y e t  u n e x p lo ite d , American m arket. , T his i s  e s p e c ia l ly  e v id e n t in

the im p l i c i t  and e x p l i c i t  com parisons b e in g  made w ith  r e s p e c t  to

g ra p h ics  p r o to c o ls ;  but the g rea t "graphics war" betw een T e lid o n , w ith



i t s  â l( )h a -g e o m e tr ic s , and th e  r e s t  o f the w o r ld , w ith  i t s  a lp h a -m o a a ics , 

has been d ec la red  by one commentator a n o n -is su e s

 ̂ X  -  \  - '
G rap h ics, grap h ics,, who has 'got t h e . gra p h ics?  "We a l l  d o , \
we a l l  do!"  Remember] th e  g r e a t  t a l l f i n  wars in  thd ■ , - ^
autom ohila  in d u s t r y / n  the 1950s? In  ' 2010 we w i l l  look.
back on th e  g r e a t  v id e o te x  g r a p h ic s  wars o f  th e  80s w ith  the
same bemusement!' . . ' -G raphics and c o lo u r  o f  th em selves ]
are  o f  v a lu e  o n ly  to  th e  e x te n t  th a t th ey  convey in form ation ' .
or e n t e r t a in .  (G aujard , 1980 , p . 107 ) •

At a more g e n e r a l l e v e l ,  Gaujard argu es p e r s u a s iv e ly  th a t  i t , . i s  not 

Che t e c h n o lo g ic a l  w izard ry  o f  v id e o te x  t h a t  w i l l  a t t r a c t  paying  

custom ers but ra th ep  i t ,  i s  the v a r ie t y  and q u a lity  o f  S e r v ic e s  tw y r e d  

over th e  mediuai th a t, w i l l  be the c r u c ia l  d eterm in an ts o f  p u b lic  

a c c e p ta n c e . A s im ila r  p o in t  o f  v iew , based on f i e l d - t r i a l  feed b a ck , has 

been e x p r e sse d .e lse w h e r e  (^CLC, 1 9 8 0 ) ..  C on seq u en tly , n o t a l l  o)>8crvcrs 

have f a l l e n  under the s p e l l  o f  v id e o te x  enchantm ent, and s e v e r a l  have 

been d e l ib e r a t e ly  c a u t io u s  in  t h e ir  rev iew s o f  G utenberg'“3 new c lo t h e s .

The assumed m ass-m arket ap p ea l o f  v id e o te x  h a s , fo r  in s t a n c e ,  been  

ap p ra ised  by INFOMART'S d ir e c to r  o f  d a ta b a se  p u b lish in g  a s  fo l lo w s :

' . p -  ' ' ' '
U n fo r tu n a te ly , we have to  acknow ledge th a t  th e ,,v a r io u s
v id e o te x  system s are s t i l l  o n ly  in t e r e s t in g  p io n eer
s e r v i c e s . Most o f ' th e  en th u siasm  fo r  s e l l i n g  in fo rm a tio n  . ■
fr o m 'v id e o te x  d atab ases, has sprung from our t e c h n o lo g ic a l
im a g in a tio n  and not from market a n a ly s i s .  (M auerhoff, 1981,
p . 41&) '

,  ’ ' '
To r e d r e s s  t h i s  in fo rm a tio n  gap , a number o f  market t r i a l s  have been

launched acrosp  Canada.—- the T eliifon  P r o je c t in  O n ta r io , P r o je c t  Ida

and th e  E l i e  P r o je c t  in  M anitoba, p r o je c t  AGT/Telldon in  A lb e r ta ,

P r o je c t  Mercury in  New Brunsw ick, p r o je c t  V is ta  and- T elid o n  2 in  Quebec,
' - '

and th e  V id eo tex  P r o je c t  in  B r i t i s h  Columbia (F e e le y , 1 9 8 1 ) .



$

L et us assume then Chat Jthe q u estio n  o f what to  do w ith  t h i s  hybrid  

tech n o lo g y  w i l l  be a n s w e r e d .fa ir ly  q u ic k ly . L et us even  a llo w  th a t  

v id e o te x  may. e v e n tu a lly  have the c a p a b i l i t y  to  d e l iv e r  " a l l  in fo rm a tio n  

in  a l l  p la c e s  a t a l l  t ip e s "  (Ç o d frey , .1980 , p . 1 ) .  The r e s id u a l  

q u e s t io n s , th o se  b ea r in g  on the e f f e c t iv e n e s s '  and e f f i c i e n c y  o f  v id eotex;  

as àn In fo rm a tio n  u t i l i t y ,  w i l l  s t i l l  r e q u ir e  an sw ers. S p e c i f i c a l ly ,  

how do v id e o te x  system s perform  when put to  an em p irica l' t e s t ?  What 

a c t u a l l y  happens when a keypad i s  p la ced  in  the hands o f  an ord in ary  

c i t i z e n  and h e / she i s  asked to  o p era te  the system ? Are th e  c o n te n ts  

and s e r v ic e s  o f some rem ote but ex trem ely  pow erfu l com puter r e a l l y  at. 

o n e ’ s f i n g e r t i p s ,  "oiily  t^e push o f  a b u tto n  away," a s  has been c la im ed  

(CBC, 1982)?

' The comtent^'''«f v id e o te x  are n o t ,  in  f a c t ,  a s  a c c e s s i b l e ’as

cu ry en d 'y /hoped, NandAt I s  th e  co m p lex ity  o f  I d te r a c t io n  b e t ’ween human

and v id ec^ ex  machine which c o n s t i t u t e s , perhaps th e  most p r e ss in g  problem

area  fo t^ v id e o te x  r e s e a r c h e r s . I t  i s  not. too d i f f i c u l t  to  see  why. I f

th e  advfertiaed  s e r v ic e s  o f v id e o te x  remain r e la t iv e ly  in a c c e s s ib le ,  or

awkward to  u s e , v id e o te x  w i l l  n o t be p erce iv ed  by th e  g e n e r a l p u b lic  às 
. *

a s a t i s f a c t o r y  u t i l i t y  and t h e r e f o r e 'w i l l  n o t s e l l .  Hence a major fo c u s  

Of in t e r e s t  fo r  v id e o te x  d ev e lo p ers  and r e s e a r c h e r s , has been the  

o p t im is a t io n  o f in te r fa c e  c h a r a c t e r i s t i c s  fo r  ord in ary  u s e r s .  W hile 

some o f  the ergonom ic q u e s t io n s  o f  keyboard/keypad d e s ig n  h a v e , to  a

, V ■
la r g e  e x t e n t ,  been pu zzled  out b y ,a n te c e d e n t r e se a r c h -o n  I n te r a c t iv e  > 

c o m p u ters ,■a g rea t d e a l o f t e r r i  t o r y .rem ains to  be ex p lo red  in  the  

in terd ep en d en t a r e a s  o f  so ftw a re  c h a r a c t e r i s t i c s ,  task- c h a r a c t e r i s t i c s ,
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and u ser  c h a r a c t e r i s t i c s  ( s e e ,  fo r  exam ple, D il lo n  & TOmbaugh', 1 9 8 2 ). 

That the s t a t e  o f knowledge in  'th ese a rea s I s  s t i l l  weak i s  made 

u n e q u iv o c a lly  ^ le a t  by t h i s  s k e p t ic a l  rev iew  o f  a v a i la b le  v id e o te x  

sy stem s:  ̂ .

The a v a i la b le  system%_have v a r io u s  d eg rees  o f  f l e x i b i l i t y  
ran gin g  from th e  h ie r a r c h ic a l ,  d ir e c te d  graph in d e x in g 'o f  
f i r s t  g e n e r a tio n  T e lid o n , c o n str a in e d  by th é  cu rren t  
d atab ase d e s ig n , through. P r e s te l  w ith  i t s  d ir e c te d  graphs 

; .which appear h ie r a r c h ic a l  but are l e s s  c o n s tr a in e d , to the  
STAR system  which p r o v id e s  fo r  a r ic h  v a r ie ty  o f  ■ ■
p r e -c o o r d in a te  in d ex es  in c lu d in g  keywords which p o in t to  
s in g le  re sp o n se  p a g es . Such sy stem s, p a r t ic u la r ly  T elid o n  /  
and P r e s t e l ,  mimic e x i s t in g  paper based  in d e x e s  and s u f f e r '  I 
from most o f  th e  same d isa d v a n ta g es  w ith  r e s p e c t  to  m u l t ip le  , 
a c c e a s -p o ln t s ,  m u lt ip le  u se r  v iew s and in to le r a n c e  of  
v a r ia n t  ( u se r ) search  s t r a t e g i e s . . .

The p r e se n t  g e n e r a tio n  o f v id e o te x  system s have [ s i c ]  a  
lon g  »ray to go 1? th ey  are  to  e q u a l th e  propaganda o f th e ir  
q rea to rs  . . . .  These system s a re  p a le  im ita t io n s  o f  an
" e le c tr o n ic  l ib r a r y " . (B a lll, 1 9 8 1 , p . 14)

The E s s e n t ia l  problem ; In fo rm a tio n  In d ex in g  and R e tr ie v a l

In many r e s p e c t s ,  th e  r e t r i e v a l  o f  in fo rm a tio n  from com puterized  

d a ta b a se s  such as* th o se  d evelop ed  fo r  in t e r a c t iv e  v id e o te x  can be, ' 

lik e n e d  to  the popular fa n ta sy -a d v e n tu r e , game "Dungeons and Dragons" —  

a l b e i t  a much l e a s  c o lo u r fu l  and e la b o r a te  v e r s io n .  S t i l l ,  I t  r e q u ir e s  

o n ly  a modicum o f im a g in a tiv e  l i c e n c e  to s e e  in  th e  In fo rm a tio n  which i s  

th e  ta r g e t  .of a sea rch  an ahalojg o f  th e  much s o u g h t -a f te r  tr e a su r e  of 

D&D. S im ila r ly ,  one can d is c e r n  in  "the g u is e  o f  th e  d a ta b a se  Indexer  

th e  f e a tu r e s  o f  a p u t a t iv é ly  b en ev o len t Dungeon M a ster . The most 

s t r ik in g  p a r a l l e l ,  howeve:^f^nd the key o n e , l i e s  in  the fa c t  t h a t ,  in  

■both w o r ld s , most o f  the q c tib n  n ot o n ly  tak es p la c e  in  u n fa m ilia r  and 

uncharted  t e r r i t o r y  b u t, as i f  one handicap were n o t enough, in  th e  dark
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t a s v e i l .  These m etaphors are a p p ro p ria te  l a  the s e n s e , f i r s t l y ,  th a t  

se a r c h e r s  r a r e ly  know bcforehaivd the lo c a t io n  o f ,  or the ro u te  t o ,  the  

in fo rm a tio n  th ey  se e k , and, se c o n d ly , th a t w hatever s ig n p o s ts  may he 

en cou n tered  a lo n g  the way in  the form o f  in d e x in g  p a g e s , th ey  are n ot o f
f  .

eq u a l i l lu m in a t in g  powers

A l l  o f  th e  major v id e o te x  sy stem s —  P r e s t e l ,  GAWAIN, T e l e t e l ,  and 

T e lid o n  — have been b u i l t  aroùad h ie r a r c h ic a l  r e t r i e v a l  s t r a t e g ie s  

(Dew, 1980; l^ o u e , 1980; B a l l ,  ,1 9 8 1 ) , e s s e n t i a l l y  b ecau se  t h is  form o f  

m enu-driven  d ia lo g u e  i s  m od erate ly  f l e x i b l e ,  i s  ea sy  fo r  in e x p e r ie n c e d  

u s e r s  to  le a r n  and o p e r a te , and i s  a ls o  th e  most econ om ica l o f  CPU tim e  

(M a rtin , 1973; M ille r  & Thomas, 1977; P h i l l i p s ,  1980a'; Shneiderm an, 

•1980; OCLC, 1981; Thomas & Schabaa, 1 9 8 1 ) . T y p ic a l ly ,  h ie r a r c h ic a l  

se a r c h e s  in v o lv e  the s e l e c t io n  o f  in c r e a s in g ly -n a r r o w e r  c l a s s i f i c a t i o n  

term s from s u c c e s s iv e  menus o f  term s u n t i l  a s e l e c t i o n  i s  narrow enough 

to  d e f in e  one in fo rm a tio n  docum ent. Although- t^e id ea  i s  s im p le  enough, 

h ie r a r c h ic a l  sy stem s have pot proven to be sim p le  or e f f i c i e n t  in  

a p p l ic a t io n .  D e sp ite  th e  f a c t  th a t u se r s  g e n e r a lly  respond fa v o u ra b ly  

. to  th e  con cep t o f  v id e o t e x ,  h ie r a r c h ic a l  r e t r i e v a l  ten d s to  be p e rce iv ed  

as s lo w  (OCIC, 1 9 8 1 ) , te d io u s  ( E i s s l e r ,  1 9 8 1 ) , and cumbersome (Harashima 

& K itam ura, 1 9 8 1 ) . By o b je c t iv e  perform ance s ta n d a r d s , h ie r a r c h ic a l  

se a r c h e s  are c o n s id ered  I n e f f i c i e n t  and e r r o r -p r o n e , w ith  m ost sea rch es  

e a t in g  Up ro u g h ly  tw ice  as many pages a s  o p t im a lly  n e c e s sa r y  and w ith  

a p p rox im ate ly  h a l f  th e  e r r o r s  o ccu rr in g  in  the top  two l e v e l s  o f the' 

h ie r a r c h y , so th a t  se a r c h e r s  seem to  end up in  b lin d  a l l e y s  a lm o st a s  

o f t e n  a s  th ey  f in d  what they are lo o k in g  fo r  (L ee h  L ac-rem ou ille , 1980;



McEwen, 1980; S te w a r t, Cox & p a r tn e r s , I9 6 0 ; L a tr e m o u ille  & L ee , 1981; 

Tombaugh & D i l lo n ,  1981; Tombaugh & McEwen, 1 9 8 2 ) . T hese f in d in g s  

undoub tedly  accou n t fo r  a l lu s io n s - I n  the l i t e r a t u r e  to  th e  " m in esh aft” 

s tr u c tu r e  o f  v id e o te x  (L ane, 1980; W insbury, 1981; W illia m s , 1 9 8 1 ) .  

When one c o n s id e r s ,  m oreover, th a t  th e se  d e f i c i e n c i e s  have been noted' in  

r e l a t i v e l y  sm a ll d a ta b a se s , i t  i s  n o t s u r p r is in g  th a t even g loom ier  

outcom es are b ein g  p r e d ic te d  fo r  d a ta b a ses which a s p ir e  to  e n c y c lo p e d ic  

s ta tu s  ( P h i l l i p s ,  1980b; Jensen  & B a l l ,  1 9 8 1 ).

Im proving In fo rm a tio n  A c c e s s i b i l i t y  -

A ttem pted s o lu t io n s  to  the in h eren t problem s o f i n f l e x i b i l i t y  and 

am b igu ity  in  h ie r a r c h ic a l  r e t r i e v a l  g e n e r a l ly  f a l l  ip to  one o f •two 

c a te g o r ie s :^  upgrading the o p e r a tin g  f e a t u r e s  o f  h ie r a r c h ic a l  se a r c h  

m ethods, or d e v e lo p in g  a l t e r n a t iv e  ap p roach es. In th e  form er c a te g o r y ,  

we f in d â u c h  in n o v a tio n s  .as (1 )  th e  c r o s s -r e fe r e n c in g  o f c a te g o r y  term s

in  s e v e r a l  b ran ch es o f  th e  h ie r a r c h y  and (2 )  th e  c h a in in g  to g e th e r  o f
' . . ■ . . . .  - 

l o g i c a l l y  r e la te d  documents a t  the h ie r a r c h y 's  end—p o in ts  to  allow" fo r

th e scan n in g  o f . s u c c e s s iv e  docum ents w ith o u t reco u rse  to an in te r v e n in g  ’

menu page (W illia m s , 1981; W illia m so n , 1 9 8 1 ) . Furtherm ore, in  an

attem p t to  red u ce the am biguity  o f  broad c l a s s i f i c a t i o n  term s in  th e  top

l e v e l s  o f  the' h ie r a r c h y , b r ie f  d e s c r ip to r s  have been appended t o  th e

term s, w ith  some su c c e ss ' dem onstrated in  reducing  er r o r s  (b lin d  a l l e y s )

by one th ird , to  one h a lf  (L a tr e m o u ille  & L ee , 1 9 8 Ï ) .  A somewhat
»

d i f f e r e n t  approach to g e t t in g . t h e  moat ou t o f  a h ie r a r c h ic a l  system  i s  

b ein g  exp lored  by ZOG rese a r c h e rs  (R o b ertso n , McCracken & N e w e ll, 1 9 8 1 ).
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In  what m ight be f ig u r a t iv e ly  regarded  as the m uscular v e r s io n  o f  

h ie r a r c h ic a l  sy s te m s , ZOG — a la rg e -n e tw o rk , r a p id -r e sp o n se  system  —  

g e n e r a te s  ex trem ely  f a s t  re sp o n se s  (O'.IO secon d s in  one v e r s io n ,  0 .2 5  in  

^.aother) and r e l i e s  on e i t h e r  a touch  screen , or s in g le -c h a r a c te r  ' 

k e y str o k e  in  ord er to  a c c e le r a te  th e  p r o c e ss  o f  tr a v e r s in g  index  pages 

to  a  d egree  which w i l l  be s a t i s f a c t o r y  even  to  ex p er t u s e r s .  But w h ile  

th e  tedium  o f  h ie r a r c h ic a l  a c c e s s in g  has been r e l ie v e d  to  some e x t e n t ,  

R obertson  and h is  c o l le a g u e s  r e a d i ly  acknowledge th a t  o th e r ,  more 

u n iv e r s a l ,  hum an-factors problem s have p e r s i s t e d .  These in c lu d e ;  

d is o r ie n t a t io n  in  th e  d a ta b a se , f a i lu r e  to read th e  in fo rm a tio n  in  

fram es, and sh o r t-te r m  memory l i m i t a t i o n s . Thus., w h ile  the ZOG system  

d oes o f f e r  s e v e r a l  d e s ir a b le  perform ance f e a t u r e s ,  th ey  are  not 

im m ed iate ly  tr a n s fe r a b le  to  com m ercial v id e o t e x ,  g iv en  the in a b i l i t y  of 

e x i s t i n g  te lep h o n e  l i n e  to  a c h ie v e  th e  h ig h  s ig n a l- t r a n s m is s io n  r a te s  

r e q u ir e d . , '

The fundam ental'w eakness o f  h ie r a r c h ic a l  sy stem s d e r iv e s  from the  

f a c t  th a t any h iera rch y  c o n s t i t u t e s  o n ly  one o f  many p o s s ib le  ways o f  

c a te g o r iz in g  in fo r m a tio n , w hereas any datum o f  In form ation  can in  fa c t  

be In c lu d ed  in  as many l o g i c a l  c a te g o r ie s  a s  th e  mind can I n v e n t . Thus 

a ca te g o r y  co n sid ered  ap p ro p r ia te  by the in d ex er  fo r  a g iv e n ’document 

w i l l  n ot a l ^ y s  be the one exp lo red  by a l l  u se r s  seek in g  th a t docum ent. 

One approach to  overcom ing t h is  i n f l e x i b i l i t y  df h ie r a r c h ic a l  sy stem s in  

th e  fa c e  o f  in fo r m a tio n 's  m u lt i-d im e n s io n a l n atu re  s ig n a ls  a d ep artu re  

from p u r e ly  h ie r a r c h ic a l  in d ex in g  even  w h ile  o s t e n s ib ly  fu n c t io n in g  a s  a 

supplem ent to  i t .  T h is i s  the " a lp h a b e t ic a l d ir e c to r y ” , w hich ,



h y p o t h e t i c a l l y ,  w ould be c o n s t r u c te d  as fo l lo w s ;

The s o u rc e  o f  in d e x  e n t r i e s  would be th e  d a ta b a s e  i t s e l f  
to g e th e r  w ith  synonyms and n ea r-sy n o n y m s added by th e  
in d e x e r s .  In  th e o r y ,  th e  e n t i r e  d a ta b a s e ,  in c lu d in g  b o th  
in d e x  pages and docum ent p a g e s , co u ld  be in d ex ed  i n  such  a 
d i r e c t o r y .  In  p r a c t i c e ,  t h i s  a p p ro a c h  p re s e n ts  p ro b lem s and 
may h in d e r  r a t h e r  th a n  a id  e f f e c t i v e  a c c e ss ,. P r e l im in a r y  
r e s e a r c h  and .the e x a m in a tio n  o f  e x i s t i n g  d a ta b a s e s  s u g g e s t  
t h a t  th e  c o n te n t  o f  s u b je c t  d i r e c t o r i e s  s h o u ld  b e  l im i t e d  to  
d e s c r i p t o r s  from  th e  in d e x  p a g e s ,  th e  m ain them es o f  th e  

- d o cu m en ts , and a p p r o p r ia t e  synonym s, n e a r  synonym s, and 
v a r i a n t  te rm  fo rm s . Ip  o th e r  r e t r i e v a l  s y s te iç s ,  i t  h a s 'b e e n  
d e m o n s tra te d  t h a t  t h e r e  i s  a ,d e g r e e  o f  e x h a u s t iv i t y  o f  
in d e x in g  beyond iJh ich  th e r e  i s  im provem ent i n  r e t r i e v a l  .̂ jrfd 
beyond w hich  a d d i t i o n a l  in d e x in g  may a d v e r s e ly  a f f e c t  
e f f i c i e n c y  o f  th e  s y s te m . (W illia m s o n , 1981 , p . 1 1 '

What em erges from  t h i s  s o lu t i o n  i s  a  sy stem  w hich a n t i c i p a t e s  

keyword r e t r i e v a l ,  b u t  w h ic h , i n  v iew  o f th e  r e l a t i v e l y  n o n - s p e c i f i c  

l e v e l  o f  in d e x in g , a c t u a l l y  r e p r e s e n ts ^ o n ly  a  s l i g h t  lo o s e n in g  o f  th e  

h i e r a r c h y ’ s j t ^ i n t s , co m p arab le  to  w hat Meadow (1 9 7 3 ) d e f in e s  as ')

" s u b je c t - h e a d in g ,in d e x in g " ’ . In  p r a c t i c e ,  t h e r e f o r e ,  a l p h a b e t i c a l  

d i r e c t o r i e s  o f  t h i s  s o r t  r a r e l y  le a d  d i r e c t l y  to  docum ents a t  th e  lo w e s t 

l e v e l s  o f  th e  h ie r a r c h y  b u t ,  r a t h e r ,  to  some in te r m e d ia te  l e v e l ,  a t  

w hich  p o in t  s e l e c t i o n  by mepus o f  c a te g o ry  te rm s  i s  a g a in  re su m ed , ks 

H ardy (1 9 7 8 ) and W illiam so n ' (1981) p o in t  o u t ,  i f  a c t u a l  docum ents and • 

p ag es a r e  used  to  g e n e ra te  I d i r e c to r y  te rm s , th e  d i r e c t o r y  ru n s  th e  r i s k  

o f  becom ing too  b ig  and u n w ie ld y  to  work e f f i c i e n t l y .  Tims th e  

d i r e c t o r y  te rm s d e v e lo p e d /fo r  th e  P r e s t e l  sy stem  and an  e x p e r im e n ta l  

T e lid o n  sy s te m , w ere r e l a t i v e l y  .sim ple — c a te g o ry  nam es, names o f 

in fo rm a tio n  p r o v id e r s ,  ahd  t h e i r  v a r i a n t s  (Rimmer, 1979; S te w a r t ,  Cox & 

p a r t n e r s ,  1980; W illia m so n , 1981; Tombaugh & McEweh, 1 9 8 2 ) .

A *'
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Hov do a lp h a b e t ic a l  d ir e c t o r ie s  a c t u a l l y  perform ? In a com parison

o f  h ie r a r c h lp a l $nd a lp h a b e t ic a l - d ir e c t o r y  in d e x in g  on P r e s te l ,-  no major

d if f e r e n c e s  were d e te c te d  betw een methods in  sea rch  t im e s , t o t a l  pages

v iew ed , or b lin d  a l l e y s  (S te w a r t , Cox & p artn ers,- 1 9 8 0 ) , Both m ethods 
/  . - ' ' ' . -
perform ed e q u a lly  b a d ly . L ik e w ise , in  a p a r t ia l  r e p l i c a t io n - o f  t h i s  

aeddy on T e lld q p , t h e ,a lp h a b e t ic a l  d ir e c to r y  f a i l e d  to  d em on stra te-ah y
-4'

perform ance edge o v er  the h ie r a r c h ic a l  in d ex  (Tombaugh & McEwen,- 1 9 8 2 ) . 

One reason  for  t h i s  unexp ected  : outcome a>ay b eech at term s tended m erely  

to  r e f l e c t  the u n d er ly in g  h ie r a r c h ic a l  s tr u c tu r e  as opposed to  c u t t in g  

a c r o ss  i t  w ith  new and d iv e r s e  r e la t io n a l  l i n k s .  In o th er  w ords, the  

v e r y  s im p l ic i t y  and g e n e r a l i t y  o f  the d ir e c t o r y 's  term s may have been  

- i t s  u n d o in g ., - .

Keyword In d ex in g; An A lte r n a t iv e  Approach

In  l i g h t  o f some o f  th e  atove-noC ed d i f f i c u l t i e s  In  in fo rm a tio n  

r e t r i e v a l ,  a t  l e a s t  one group o f e x p e r ts  has concluded  th a t "the 

cumbersome tr e e  s tr u c tu r e  sea rch in g  method which th e se  v id e o te x  sy stem s  

employ needs to  be r e p la c e d  w ith  a more d ir e c t  and e f f i c i e n t  method o f  

in te r a c t io n "  (In fo rm a tio n  S e r v ic e s  C o -o rd in a tin g  Group, 1981, p . 9 ) .  

Schabaa, W illiam son  and E in es (1981) are q u ite  c e r t a in  o f the d ir e c t io n  

to  be pursued — keyword sy s te m s . U n lik e  h ie r a r c h ic a l  sy s tem s, which  

fo r c e  the sea rch er  to adapt h is /h e r  th in k in g  to  one dominant and 

-p a lp a b le  s tr u c tu r e  o f  r e la t io n s h ip s  ^  th e  d a ta b a se , keyword system s  

a llo w  fo r  s e v e r a l  l in k s  among datab ase e le m e n ts . C on seq u en tly , ite m s  

can t h e o r e t i c a l ly  be r e tr ie v e d  by any o f  a number o f  r o u te s .  A lso , l e s s
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tim e and e f f o r t  are  req u ired  o f  the se a r c h e r , s in c e  e n tr y  to  the  

dataf>aae i s  acco m p lish ed -w ith  a f a i r l y  s p e c i f i c  term In. c o n tr a s t  to  the  

broad term mandatory fo r  ^ n tr y  v ia -a  h ie r a r c h y . In  an independent 

s ta te m e n t, how ever, W illiam son  (1 9 8 1 ) mss more c a u tio u s  in  a d v o ca tin g  

keyword in d ex in g  as th e  most ap p ro p r ia te  s u b s t i t u t e ,  her r e s e r v a t io n  

seem in g ly  stemming from the u n fo r e se e a b le  im pact on o rd in a ry  u se r s  o f  

im plem enting new, s u it a b le  so ftw a re  and hardw are. I t  shou ld  be noted  

t h a t ,  In t h is  c o n t e x t ,  s u i t a b le  hardware in v a r ia b ly  means an 

alphanum eric .keyboard; but among the more in t e r e s t in g  v id e o te x

exp erim en ts have been th o se  in  which some attem pt has been made to ^  .

im plem ent a keyword system  w h ile  r e ta in in g  the num erica l k eypad 's  

assumed ad van b ages'as a, u s e r - fa m il ia r  and loW rcost in p u t d e v ic e .  ;

P o lla r d  and James ^ 1980), fo r  exam ple, e v a lu a ted  s e v e r a l  schem es

for. n u m e r ic a lly  cod in g  t h e - l e t t e r s  o f the a lp h a b et so th a t  s im p le  term s \

from an a lp h a b e t ic a l  d ir e c to r y  co u ld  be en tered  on a numeric keypad. In , 

one form at, each l e t t e r  from A to  Z was a s s ig n e d  a corresp on d in g  code  

from 01 to  26 which remained unchanged throughout th e  in d e x .

The i n i t i a l  l e t t e r  page c o n s is te d  o f  a l l  26 l e t t e r s  w ith  
corresp on d in g  codes 0 1 -2 6 . Thus to a c c e s s  HOTELS, fo r  
exam ple, a f t e r  in p u t t in g  08 fo r  H, a  second l e v e l  in d ex  page 
d isp la y e d  a l l  gram m atica lly  p o s s ib le  l e t t e r s  which can  
fo l lo w  H, each w ith  th e ir  own unique co d e . Thus 15 would be 
in p u t fo r  0 and so  on u n t i l  th e  HOTELS page was fou n d .

1 s t  P a g e .
0 1 :A, 0 2 :3 , . . . . 08:H, . . . . 2 6 :Z '
Key 08 to  o b ta in  2nd Page.

2nd Page.
OIjHA, 05:HE, 09;H I, 15:H0, 2 1 :HU, 25:HY
Key 15 and so on to  o b ta in  HOTELS. (p p . 1 1 -1 2 )
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W hile t h is  stu d y  su cceed ed  Iti dem on stratin g  th a t a 2 6 - fo ld  breakdown o f  

th e  a lp h a b et whs f a s t e r  and le g s  error^prone than a 1 0 - fo ld  breakdown 

( th e  l a t t e r  r e f l e c t in g  P r e s t e l ' s  c o n v e n tio h a l 1 0 -c h o ic e  l im i t a t io n  per

p a g e ) , th e  r e se a r c h e rs  conceded  th a t  a lpha in put by such a cod in g  scheme
. . ' •

c o u ld  be a n n o y in g ly  la b o r io u s .  As i t  i s ,  th e  term HOTELS r e q u ir e s  s i x  

in d ex  pages j u s t  to  g e t  to  th e  r ig h t  c a te g o r y . To a c c e s s  in form ation - on 

t o p ic s  such  as RESTAURANTS or AIRLINE RESERVATIONS would q u ic k ly  i n f l a t e  

th e  number o f  in d e x in g  pages req u ired  to  u n a ccep ta b le  l e v e l s .

V-  •

Taking a d i f f e r e n t  ta c k . Hardy (1 9 7 8 )  th e o r iz e d  th a t keypad numbers 

superim posed w ith  groups of a lp h a b e t ic a l  c h a r a c te r s , in  the fa sh io n  o f  

^ d e r  te lep h o n e  d ia l  c o d e s , m ight a llo w  fo r  the d ir e c t  numeric cod in g  o f  

keyw ords. S e v e r a l cod in g  system s were d evelop ed  w ith  the j o in t  

o b j e c t iv e s  o f  a v o id in g  th e  g e n e r a tio n  o f more than one a u th o r ized  

keyword from any in d iv id u a l k ey in g  seq u en ce w h ile ^ s im u lta n e o u s ly k eep in g  

th e  number o f  k e y str o k e s  to a minimum. What u l t im a te ly  emerged from  

t e s t in g  as the optimum system  (1 .2 4  words g en era ted  per k ey stro k e  

seq u en ce) c o n s is t e d  o f  th e  fo llo w in g  alphanum eric p a ir in g s

A BC DE FCT IJKL MN OPQ RS TUVWXYZ

1 2 ' 3  4  5 6 7 8 9

and an a b b r e v ia t io n -k e y in g  s t r a te g y  which used as many i n i t i a l  l e t t e r s  

o f  th e  e n tr y  term s as p o s s ib le ,  namely: i f  the e n tr y  term was one word

—  the f i r s t  four l e t t e r s ;  i f  the en try  term was two words — the f i r s t  

two l e t t e r s  o f  each; i f  the e n tr y  term was th ree  words — th e f i r s t  two 

l e t t e r s  o f  the f i r s t  word and th e  i n i t i a l  l e t t e r s  o f  the o th er  two; and 

i f  th e  term was four or more words — the i n i t i a l  l e t t e r s  o f  the f i r s t
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r " )  . . . . .  . .
fou r s ig n l ' f lc a n t  words'. Such an approach'm ight f i r s t  ap p ear , from a 

hum an-^actors p e r s p e c t iv e ,'  to  be erro r-p ro n e  and unw orkable. Yet a t  

l e a s t  one in ^ r m a tlo n  p ro v id er  had im plem ented a rea so n a b le  f a c s im i le  o f  

t h i s  in d e x in g  system  on P r e s te l  by the tim e Stew art and h-is c o lle a g u e s
V

(1 9 8 0 ) ev a lu a te d  th e  v a r io u s  a c c e s s in g  procedures a v a i la b le ,  and 

s u r p r is in g ly , ,  th e  l im ite d  keyword system  reduced sea rch  t im e s , t o t a l  

pages a c c e s s e d , and b lin d  a l l e y s  by 40% to  60% when compared a g a in s t

h ie r a r c h ic a l  and a lp h a b e t ic a l -d ir e c to r y  m ethods. I t  was n ot c le a r ,
' c

how ever, whebher keyword in d ex in g  per sc  or some o th er  f^ ||;u re  o f  the  
. -a . y

system  had a c t u a l ly  co n tr ib u te d  to the s u c c e s s  o f  th e  sea rch  m ethod.

One dra^wback to  t h i s  approach , fu r th erm o re , i s  th a t w ith o u t a p r in ted  

d ir e c to r y  o f  a u th o r ized  keywords th e  sea rch er  has n o  way o f  knowing w hat\ 

num erica l codes to u se  (H ardy, 1 9 7 8 ) .

I
A L o g ic a l  P r o g r e ss io n ;  Keyword D ir e c t o r ie s  .

A r e t r i e v a l  procedure which o b l ig e s  the u ser  to  r e f e r  to  a p r in te d  

d ir e c to r y  underm ines somewhat the purpose Of an e le c t r o n ic  in fo rm a tio n  

sy stem . I f  system  independence i s  d e s ir e d ,  an o n - l in e  d ir e c to r y  becomes- 

an e s s e n t ia l  g o a l .  But once an o n - l in e  d ir e c to r y  o f  keywords i s  in  

p la c e ,  the p r o c e d u r a lly  awkward method o f a c c e s s in g  documents by numeric 

cod in g  o f  keywords can be r e lin q u ish e d  in  favour o f d ir e c t  a c c e s s in g  by 

p a ^ -'n u « S \r . For exam p le, in  th e  co u rse  o f m u llin g  over the p o s s i b i l i t y  

o f  ab an d on in g .th e  tr e e  s tr u c tu r e  a l t o g e t h e r ,  Thomas and S cb ab as'(1 9 8 1 )  

su g g ested :

An in te r m e d ia te  approach would be to  r e t i r e  the tr e e  
s tr u c tu r e  In to  the background, to  be brought out and
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- d isp la y e d  as an o rd e r e d , c l a s s i f i e d .I n d e x  when, needed to  
a s s i s t  the u s e r , I f  pages r e fe r en ce d  in  th e  Index were 
g iv e n  t i t l e s ,  and each page r e ta in e d  i t s  v i s i b l e  number, 
then th e  u s e r 's  m ental image m ight be th a t  oE a booh: a
book, w hich he cou ld  open d i r e c t l y  a t  a w e l l  known page, 
e n te r  through [a] b a c k -o f-th e -b o o k  word in d e x , or through  
i t s  e la b o r a te  ta b le  o f c o n te n ts  th a t  t o p ic a l ly  o rd ers  
ch a p ter  and s e c t io n  h e a d in g s , (p .  7 )

. ' /

T h is was th e  approach adopted in  th e  keyword system  d evelop ed  fo r

e v a lu a t io n  in  “t h is  r e s e a r c h . D atabase docum ents, w h ich , fo r  the most

p a r t ,  a lr e a d y  p o sse sse d  t i t l e s ,  were a ss ig n e d  an average o f  f i v e

keywords or  keyword p h r a se s , in c lu d in g  g e n e r a l,  s p e c i f i c ,  and v a r ia n t

terras. These were su b se q u e n tly  com piled  in  one a lp h a b e t ic a l  l i s t ,  each

keyword p a ir e d  w ith  th e  page numbers qf th e  docum ents to  whlçh i t
r  \  -

, p o in te d . For each-keyw ord , an in d ex in g  page was c r e a te d  ^ i c h  C o n sisted  

o f  the t i t l e s  o f  a l l  d atabase documents to  which each keyword r e fe r r e d  

and th e  c o r t è s ponding, d i r e c t l y  a c c e s s ib le  page numbers. ' C a llin g  up 

th e s e  d o cm m en t-title  pages cou ld  then  be accom p lish ed  by th e  method 

ev o lv ed  fo r  th e  a lp h à b e t ic a l-r d ir e c to r y  In d ex , ex cep t th a t i n i t i a l  en try  

to  the a lp h a b etica i^ ^ n d ex  would be through a 2 6 - fo ld  breakdown o f th e  

a lp h a b et (P o lla r d  & Jam es, I $ 8 0 ) .

A lthough th e  o p p o rtu n ity  e x i s t e d ,  w ith  th e  use o f  computer 

te r m in a ls , to  take advantage o f  fu ll-k e y b o a r d  f a c i l i t i e s  fo r  keyword 

in p u t , a 15-key  keypad was s e le c t e d  a s  the most a p p ro p r ia te  in p u t d ev ice  

s in c e  most in t e r a c t iv e  v id e o te x  system s are based on keypad in p u t 

(Mahoney, Demart1no & S te n g e l ,  1980; OCLC, 1980; S tew a rt, Cox & 

p a r tn e r s , 1980; fydeman & Z w iap fer, 1 9 8 1 ). J t  sh ou ld  be n o te d .  

I n c id e n t a l ly ,  th a t ,  w h ile  p r a c t i c a l ly  any a v a i la b le  term in a l keyboard



15

can s e r v e  as a v id e o te x  in p u t d e v ic e , most do not support T elid o n  

g ra p h ics  and a ïe  n o t u s e a b le ,  th e r e fo r e , in  a " fe iltion  netw ork. More 

im p o r ta n tly , th ere  has been no j u s t i f i c a t i o n  to  d ate fo r  a cq u ir in g  a 

keyboard f a c i l i t y ;  the range o f  s e r v ic e s  c u r r e n t ly  b e in g  o f fe r e d  on 

v id e o te x  system s (A ysan , 1980; F r a se r , 1980; OCLC, 1980; E i s s l e r ,
“a ■

1981; Harashima & K ltam ura, 1981; Tydeman & Zwlmpfer, 1981; W illia m s, 

1981) i s  sim p ly  n o t c h a t ' s o p h i s t i c a t e d . . From a m arketing p e r s p e c t iv e ,  

m oreover, th ere  are a number o f pragm atic c o n s id e r a t io n s  which make the  

keypad more l i k e l y  to  be accep ted  by la r g e  numbers o f in ex p er ien ced  

computer u s e r s . Not o n ly  i s  a keypad a more fa m ilia r  in stru m en t —  

com parable to  p u sh -b u tton  p h on es, d i g i t a l  t e l e v i s i o n  tu n e r s , and the  

u b iq u ito u s  hand c a lc u la to r  —  but i t  w i l l  presum ably be e a s ie r  to  use  

and w i l l  c o s t  l e s s ,  f a c t o r s  which cannot be u n d erestim ated  even by the  

gad get c o n sc io u s :  "V ideotex was co n ce iv ed  w ith  the g en era l

n o n - s p e c ia l i s t  market in  mind. U lt im a te ly  t h i s  i s  the mass r e s id e n t ia l  • 

m arket, where low  c o s t  and g e n e r a l u t i l i t y  are  a t a  premium" ( W oolfe,

Cox & p a r tn e r s , 1980 , p . 5 7 ) .

N o tw ith sta n d in g  the t h e o r e t ic a l  o b je c t io n s  r a is e d  w ith  r e s p e c t  to  

th e  in d e x in g  o f  in d iv id u a l  in fo rm a tio n  documents (H ardy, 1978; 

W illia m so n , 1 9 8 1 ), i t  rem ains to  be seen  w hether such d ir e c t o r ie s  do in  

f a c t  become unw ieldy and i n e f f i c i e n t .  Furtherm ore, th e  e m p ir ic a l l i m i t s  

o f  in d ex in g  system s supported  by a num erical keypad have n o t y e t  been 

e s t a b l i s h e d ,  and keyword rese a r c h  o f  t h i s  s o r t  m ight s e r v e  to  in d ic a t e  

w hether keypads are  a good lo n g -term  b e t  as in p u t d e v ic e s .  Thus, beyond 

th e  b a s ic  o b j e c t iv e  o f  d eterm in in g  the f e a s i b i l i t y  o f keyword in d ex in g
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by means o f  an o n - l in e  d ir e c to r y , the major purpose o f  t h i s  stu d y  was to  

e v a lu a te  keyword r e t r i e v a l  a g a in s t  h ie r a r c h ic a l  r e t r ie v a l  w ith in  th e  

general c o n s tr a in t s  imposed by num eric-on ly  ij ip u t.

T his com parative e v a lu a t io n  of, two sea rch  methods was ex p ected  to  

a ffo r d  some in s ig h t , in to  th e  In te r fa c e  c h a r a c t e r is t ic s  o f the p a r t ic u la r  

huaan-^machlne com b in ation  c a l le d  v id e o te x .  • I t  was a ls o  exp ected  th a t  

u ser  perform ance in  t h i s  sy stem , a s  in  o th er  in t e r a c t iv e  sy stem s, would  

be m ediated by o th er  .v a r ia b le s  b e s id e s  search  m ethod. For exam ple, the  

major c la s s e s  o f  v a r ia b le s  i d e n t i f i e d  by M artin (1 9 7 3 ) , Mason and 

M ltr o ff  (1 9 7 3 ) , M ille r  and Tliomas (1 9 7 7 ) , Ramsey and Atwood (1 9 8 0 ) ,  

.Shneiderman (19 ,80 ), and B en b asa t, D exter and M asu liu s (1 9 8 1 )  In c lu d e  not  

o n ly  the v a r io u s  hardware and so ftw a re  com binations which c o n s t i t u t e  the  

In te r fa c e  c h a r a c t e r i s t i c s  but a ls o  fo cu s on th e  c h a r a c .te r is t ic s  o f  the  

in t e r a c t iv e  ta sk  and th e  c h a r a c t e r is t ic s  o f  th e  u s e r . Hence i t  was 

co n sid ered  e s s e n t i a l  th a t  a j u s t  com parison o f  r e t r i e v a l  m ethods a ls o  

a d d ress a t  l e a s t  some e lem en ts o f  th e se  v a r ia b le  dom ains. . ’

Search-T ask C h a r a c te r is t ic s

With r e s p e c t  to  r e t r ie v a l - t a s k  c h a r a c t e r is t ic s  in  v id e o te x  sy stem s, 

a t l e a s t  one in v e s t ig a t io n  o f u ser  perform ance in  u n c e r ta in -in fo r m a tio h  

s i t u a t io n s  has been  concluded  under a h ie r a r c h ic a l  sea rch  c o n d it io n  

(Whalen & L a tr e m o u ille , 1 9 8 1 ) . Ho one has y e t  compared t h i s  k in d  of 

r e t r ie v a l  ta sk  a c r o ss  sea rch  m ethods, nor has anyone exp lored  search  

perform ance in  s i t u a t io n s  -where mote than one document i s  required- to
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s o lv e  the r e t r i e v a l  t a s k .  On the b a s is  o f the more nviaerous r e la t io n a l  

l in k s  a t t a in a b le  in  a keyword system  r e l a t i v e  to  a  h ie r a r c h ic a l  sy stem , 

i t  co u ld  be a n t ic ip a te d  th a t  a keyword system  would p rov id e  b e t t e r  

meta—in fo rm a tio n  fo r  both m u lt ip le - s o lu t io n  and u n so lv a b le  ta s k s .  Even 

in  ta sk s  in v o lv in g  the r e t r i e v a l  o f  s in g le  docum ents, a keyword system  

co u ld  a g a in  be ex p ected  to - ou t-p erform  a  h ie r a r c h ic a l  sy stem , g iv e n  th a t  

keywords gran t d atab ase  en try  w ith  more c o n c r e te  arid s p e c i f i c  term s and 

Open up s e v e r a l  r o u te s  to  ta r g e t  in fo r m a tio n .

■ ■ ' • . ' .

' The second m ajor o b j e c t iv e  o f  t h i s  re sea rch  w as, th e r e fo r e ,' to  .

compare h ie r a r c h ic a l  In d ex in g  and keyword in d e x in g  a c r o ss  d i f f e r e n t  

ty p es  o f  r e t r i e v a l  t a s k s i  A cco rd in g ly , th e  ex p er im en ta l t e a t - b a t t e r y  

c o n s is te d  o f  th ree  c la s s e s  o f . r e t r i e v a l  problem s : u n ip a r t i t e  s o lu t io n ,

m u lt ip a r t i t e  s o lu t io n ,  and u n so lv a b le , U n ip a r t i t e - s o lu t io n  problem s 

w ere c h a r a c te r iz e d  by th e  f a c t  th a t  o n ly  one in fo rm a tio n  document and 

page in  th e  d a ta b a se  cou ld  provide, th«? c o r r e c t  answ er.

' ' : ' ' ' y  - . - . - .  \  'M u lt ip a r t i t e - s o lu t io n  problem s r eq u ired  s e v e r a l  (tw o to  s ix ) , 

in d ep en d en tly  r e tr ie v a b le  documents and pages to  c o n s t i t u t e  a com plete  

an sw er. U n so lv a b le  problem s posed q u e s t io n s  which were p la u s ib ly  

answ erab le but co u ld  n o t ,  in  f a c t ,  be s o lv e d  by any e x i s t in g  document In  

the d a ta b a se . ■ ,

o
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M easuring Search  Perform ance ,

The n easurea  which have been used  most commonly to  e v a lu a te  Imd 

compare in t e r a c t iv e  in fo r m a t io n -r e tr ie v a l  sy stem s are summarized In- 

T able 1 , c a te g o r iz e d  a ccord in g  to  w hether th ey  are more in c l in e d  t o  tap  

th e  in fo r m a t io n -e x tr a c t io n  power o f  th e  r e t r ie v a l  .system or the e f f o r t  

th a t  must be expended by the u s e r .  C onspicuous by i t s  absence from the  

l i s t  o f  e f f e c t iv e n e s s  in d ic e s  i s  a d ir icC  measure o f - r e c a l l ,  ’'the  

a b i l i t y  ’o f  tha r e t r i e v a l  system  to  uncover r e le v a n t  documents"

(L a n c a ste r , 1968 , p .x S S ) . W hile sea rch  e rro rs  cou ld  be cla im ed  to '

m easure e f A c t iv e n e s s  i n d ir e c t ly ,  a d ir e c t  measure seems much more-̂  ̂

a p p r o p r i a t e A s  L a n ca ster  (1 9 6 8 ) has p o in ted  o u t ,  " R eca ll i s  o b v io u s ly  • 

th e  most im portant requirem ent o f  th e  u ser  o f  a r e t r i e v a l  s y s te m 's in c e  

h i s  s o le  purpose in  approaching the system  i s  to  o b ta in  one or more 

documents u s e fu l  in  r e la t io n  to  h i s  in fo rm a tio n  need" (L a n c a ste r , 

p ^ .5 5 ) .  T his v iew  has been .echoed by Schabas, W illia m so n , and E in es  

• (1 9 8 1 )., S e v era l r e se a r c h e r s  have p rov id ed  g e n e r a l in fo rm a tio n  about

r e c a l l :  Frankhuizan and V rins '(I9 6 0 ) rep ort p ercen ta g es  ranging  from

. , 202 to  902 fo r  c o r r e c t ly  so lv e d  search  ta sk s  ; S te w a r t, Cox, and

p a r tn ers  (1 9 8 0 ) c i t e - a  792 su c c e ss  r a te  in  F r e s t e l  re se a r c h ; Tombaugh 

' and McBweh (1 9 8 2 ) re p o r t 9 8 .7 2 ; Whalen and la tr e m o u il le  (1 9 8 1 ) ,  8 6 .5 2 .

B ut, in  s p i t e  o f  i t s  c e n tr a l  im p o rta n ce , r e c a l l  h a s ,n o t  f ig u r e d  as a '

,  dependent v a r ia b le .  /

\  ■ ' ' ' /  ' . . .
-j . . .

W hile i t  may be s a f e  to assume th a t r e c a l l  i s  not an e s s e n t i a l  

measure when th e  r a te  o f  s u c c e s s  in  r e t r i e v a l  i s  c o n s i s t e n t ly  h igh  or

. . . . ■ L " -
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p r a c t i c a l ly  I n v a r ia b le ,  such an assum ption  becomes u n ten a b le  i f  

r e t r i e v a l  su c c e s s  i s  m arkedly im p erfec t or h ig h ly  v a r ia b le ,  as i t  could  

be under n a tu r a l c o n d it io n s .  F o cu ssin g  e x c lu s iv e ly  on in d ic e s  o f  sea rch  

e f f o r t ,  or work, cou ld  e a s i l y  le a d  to  erron eou s c o n c lu s io n s  i f , '  fo r  

. e x ^ p l e ,  th e  f a s t e s t  sea rch  method i s  a ls o  the l e a s t  p r o d u c tiv e  in  term s

o f  e x tr a c t in g  r e le v a n t  documents from th e d a ta b a se . S im ila r ly ,  i t  ’
' ' & '

sh o u ld  he apparent th a t  em phasizing r e c a l l  a t  the exp en se o f  work 

m easures would be an e q u a lly  grave  m is ta k e , e s p e c ia l ly  when one 

c o n s id e r s  tjta t i t  i s  a lw ays p o s s ib le  to  a c h ie v e  100% r e c a l l  by 

r e t r ie v in g  every  document in  the d a tab ase  (L a n c a s te r , 1 9 6 8 ) . O b v io u sly , 

some b a la n ce  must b6 struck , betw een m easuring r e t r i e v a l  e f f e c t iv e n e s s  . 

and r e t r i e v a l  e f f o r t . -

The in d ic e s  c o n v e n t io n a lly  adopted to  m eet t h i s  requirem ent have 

been r e t a i l  r a t i o , the r a t io  o f  r e le v a n t  documents r e t r ie v e d  to  known 

r e le v a n t  documents in  th e  d a ta b a se , and p r e c is io n  r a t i o , the q a t io  o f  

■ relevan t documents r e tr ie v e d  to  th e  t o t a l  number o f  docum ents r e t r ie v e d  

(D o y le , 1975; King & B ryan t, 1971; l^ n c a s t e r ,  1?6^; Meadow,1973; , van 

R ljsb e r g e n , 1 9 7 5 ) . A p p lied  to  I n d u s t r la l - s c a le  it^form ation s e r v ic e s ,  

th e s e  in d ic e s  are c a lc u la te d  e x c lu s iv e ly  from the p rod u cts o f  th e  

se a r c h . They do n ot take in to  accou n t the in te r m e d ia te  p r o c e s s in g ,  

which i s  i n v i s i b l e  to  the in q u ir e r . In in t e r a c t iv e  system s though, the ' 

query p ro cess  i t s e l f  sp r in g s  in to  h ig h  r e l i e f .  Hence the page, as the 

means and o b j e c t .o f  th e  se a r c h , becomes .the more s u i t a b le  and c a lc u la b le  

u n it  o f  m easurem ent. S t i l l ,  th ere  i s  a major o b s ta c le , to  Che w h o le sa le  

ad op tion ' o f r e c a l l  r a t io  and p r e c is io n  r a t io  as m easures ap p ro p r ia te  to
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i n t e r a c t i v e  a y s te m a . U aa o lv a b le  p ro b lem s ca n n o t be m e a n in g fu lly  

accom odated  by e i t h e r  one s in c e  th e  ab sen ce  o f  r e l e v a n t  docum ents w i l l  

a lw ays r e s u l t  i n  c o n s ta n t  v a lu e s .  An u n c o m p lic a te d  e x p e d ie n t  would be 

to  d is p e n s e  w ith  r a t i o s  and r e t a i n  th e  s im p le  c o u n t o f r e l e v a n t  p ag es 

r e t r i e v e d  as th e  in d e x  of r e c a l l  and th e  t o t a l s  o f  p ages a c c e s s e d  and 

s e a rc h  tim es  as th e  i n d i c e s  o f  w ork p e rfo rm e d . T ab le  1 i n d i c a t e s  t h a t  

th e s e  l a t t e r  tw o , a t  l e a s t ,  a r e  in  common u s e .

/  • '
F o r t h i s  s tu d y ,  th e  c o u n t o f  r e t r i e v a l  s u c c e s s e s ,  o r  in fo rm a tio n  

h i t s  a c h ie v e d  i n  a s e a rc h  t a s k ,  was c h o sen  a s  th e  r e c a l l  m e a s u re , and 

th e  number o f  p ages a c c e s s e d  and s e a rc h  tim e w ere s e l e c t e d  a s  p r e c i s io n  

m e a s u re s . A lth o u g h  s e a rc h  tim e  was e x p e c te d  to  - c o r r e la t e  p o s i t i v e l y  

w ith  th e  number _of pages a c c e s s e d  and c o n s e q u e n tly  p ro v id e  some 

re d u n d a n t in f o r m a t io n ,  some p o r t io n  o f  th e  v a r i a b l l l i t y  i n  s e a r c h  tim e  

m igh t c o n c e iv a b ly  be a t t r i b u t e d  to  th e  d i f f e r e n t  c o g n i t i v e  demands made 

by  each  s e a rc h  m eth o d , and th e r e f o r e  w ould be a s o u rc e  o f u n iq u e  

in fo rm a t io n  as* w e l l .  Time p e r  page -was a l s o  in c lu d e d  in  th e  in v e n to ry  

o f m easu res i n  r e c o g n i t i o n  o f  th e  p o s s i b i l i t y  t h a t  

In fp r m a t io n - p r o c e s s in g  demands m ig h t va^y  a c r o s s  s e a r c h  m e th o d s .

K e y s tro k e  f r e q u e n c ie s  w ere -c o n s id e re d  u n l ik e ly  t o  show d i f f e r e n t i a t e d  •
'  ■ 'A .

p e rfo rm an ce  s in c e  b o th  s e a rc h  m ethods b e in g  t e s t e d  w ere m e n u -d riv e n  and 

w ere t o  be o p e ra te d  by  th e  same n u m e r ic - in p u t - c o n v e n t io n s . The 

m easurem ent o f u s e r  e r r o r , w h e th e r  c o g n i t iv e  o r da t a - e n t r y ,  was a more 

p ro b le m a tic  i s s u e .  W hile s e a rc h  e r r o r s  o f  th e  c o g n i tv e  k in d  co u ld  be 

r e a d i l y  o p e r a t i o n a l i z e d  a s  " b l in d  a l l e y s ” ta k e n  in  th e  s e a r c h /d e c i s io n  

t r e e ,  th e  c a l c u l a t i o n  o f such  e r r o r s  from  raw  d a ta  was fo re s e e n  as b e in g
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e x tre m e ly  com plex in  m u l t i p a r t i t e  c a sk s  and m e a n in g le s s  in  u n s o lv a b le

s e a r c h  t a s k s .  A d d i t io n a l ly ,  no c e r t a i n  means c o u ld  be d e v is e d  f o r
/  . 

s e p a r a t i n g  o u t  d a ta —e n t r y  e r r o r s  u n d e te c te d  by th e  u s e r .  H ow ever, th e

p r i n c i p a l  lo g ic  f o r  d i s c a r d in g  th e  p la n  to  m easure e r r o r  was t h a t  th e

co n se q u e n c e s  o f b o th  c o g n i t iv e  and m e c h a n ic a l e r r o r s  w ould be m a n ife s te d

i n  l a r g e r  t o t a l s  f o r  p ag es a c c e s s e d  a n d  l o n g e r  s e a r c h  t im e s . In  o th e r

w o rd s , e r r o r  in fo rm a tio n  w ould be i n d i r e c t l y  a v a i l a b l e  in  a n o th e r  fo rm .

I n  summary, th e  f o r e g o in g  c o n s id e r a t io n s  le d  t o  Che s e l e c t i o n  o f  

f o u r  measure*:, o f  s e a rc h  p e rfo rm a n c e : one m easure  o f  r e c a l l  —  th e  c o u n t 

o f  t a r g e t  pages s u c c e s s f u l l y  r e t r i e v e d ;  and th r e e  m easu re s  o f  work — 

th e  c o u n t o f pages a c c e s s e d ,  s e a rc h  tim e , and tim e  p e r  p a g e . • ■ .

U se r  C h a r a c t e r i s t i c s

Among Che u se r , c h a r a c t e r l a t i c s  w hich have been  s tu d ie d  i n  au to m a ted  

in f o r m a t io n  s y s te m s , c o g n i t iv e  s t y l e ,  o r  c o g n i t i v e  a b i l i t y ,  h a s  been  

s in g le d  o u t  a s  e s p e c i a l l y  r e l e v a n t  to  i n t e r a c t i v e  sy s te m s  ( B a r i f f  &

L u sk , 1977; B e n b a s a t , D e x te r  & M a su liu a , 1981; D o k to r , 1976; Mason & 

M i t r o f f ,  1973; S h a c k e l , 1 9 8 0 ) . U n f o r tu n a te ly ,  o n ly  v e ry  t e n t a t i v e  

c o n c lu s io n s  can  be g le a n e d  from  th e  l i t e r a t u r e  on  c o g n i t i v e  a b i l i t i e s  i n  

i n t e r a c t i v e  s y s te m s . In  two s tu d i e s  ( B a r l f  & L usk , 1977; B e n b a s a t , 

D e x te r  & M a s u liu s , 1 9 8 1 ), W itk in ’ s  Group Embedded F ig u re s  T e s t  showed 

b o th  n o n - d i f f e r e n t i a  t i n g  and d i f f e r e n t i a t i n g  e f f e c t s  i n  th e  p e r f  o’rm ance 

o f  sManagement In fo rm a tio n  System  u s e r s . I n  th e  l a t t e r  s tu d y , h ig h  

s c o r e r s ,  c h a r a c t e r i z e d  as h i g h - a n a l y t i c  s u b j e c t s ,  o u t-p e r fo rm e d  low



23

s c o r e r s  on a  number o f In fo rm â tio n - g a th e r in g  and d e c is io n -m a k in g  c a s k s . 

More r e c e n t l y ,  a  s e r i e s  o f  B e l l  L a b o r a to r ie s  s tu d i e s  h as  exam ined  th e  

r e l a t i o n s h i p  be tw een  l e a r n e r  c h a r a c t e r i s t i c s  and p e rfo rm an ce  in  

t e x t - e d i t i n g  ta s k s  (E g an , Bowers & Gomez, 1982; Egan & Gomez, 1982; 

Gomez & E gan , 1 9 8 2 ) . S p a t i a l  memory, a s  m easu red  by  th e  E d u c a t io n a l  > 

T e s t in g  S e r v ic e ’ s B u i ld in g  Memory T e s t , was fo u n d  t o  c o r r e l a t e  

s y s t e m a t i c a l l y  w ith  m easu res  o f  ta s k -c o m p le t io n  tim e  and e r r o r  

f r e q u e n c ie s .  To th e  s u r p r i s e  p f th e  r e s e a r c h e r s ,  v e r b a l  s k i l l  

c o r r e l a t e d  o n ly  w eak ly  w ith  one o f  th e  d e p e n d e n t ' v a r i a b l e s .  N a tu r a l ly ,  

one w onders i f  th e r e  m ig lit be a l i n k  betw een  th e  d i f f e r e n t i a t i n g  

a b i l i t i e s  i d e n t i f i e d  i n  th e s e  s e e m in g ly  d i s p a r a t e  s t u d i e s  rfnd i f  su ch  a 

c o n n e c t io n  m igh t have im p l ic a t io n s  f o r  v id e o te x  s y s te m s .

I f  t h e r e  i s  a common e le m e n t, I t  w ould seem^ from  th e  a v a i l a b l e  

e v id e n c e , to  be a s p a t i a l  f a c t o r ,  W itk in  and h i s  a s s o c i a t e s  (1974„,

1979) have l im i te d  th e  g e n e r a l i t y  o f  a  d lsem b ed d ln g  a b i l i t y  i n  

p e r c e p t io n ,  a s  m easured  by th e  Embedded F ig u re s  T e s t ,  to  p e rfo rm a n c e  on 

s p a t l a l - v i s u a l i z a t i o n  t a s k s .  The B u ild in g  Memory T e s t i s  a l s o  h e a v i ly  

lo a d e d  w ith  a  s p a t i a l  f a c t o r .  I n  th e  r e s e a r c h  in  w h ich  th e s e  t e s t s  w ere 

u s e d ,  t e s t  s c o re s  w ere found to  c o r r e l a t e  p o s i t i v e l y  w ith  q u a l i t a t i v e l y

d i f f e r e n t  d im en sio n s  o f  p e rfo rm an ce  in  com puter s y s te m s . T h is  s u g g e s ts
■

t h a t  s p a t i a l  a b i l i t y  m ig h t m e d ia te  p e rfo rm a n c e  in  i n t e r a c t i v e  com puter 

s y s te m s  i n  sem e g e n e r a l  way. T h e o r e t i c a l  s u p p o r t  f o r  t h i s  I n f e r e n c e  i s  

o f f e r e d  by D o k to r ' a s p e c u la t io n s  (1 9 7 6 ) on th e  p o s s ib le  e f f e c t s  o f  

l a t e r a l i z a t i o n  o f  c e r e b r a l  f u n c t io n  on c o g n i t iv e  p e rfo rm an ce  in  com puter 

s y s te m s . He h as  p ro p o sed  t h a t  p e rfo rm an ce  may b e  m e d ia te d  by th e  u s e r ’ s
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a b i l i t y  to  d e v e lo p  and r e t a i n  an  a p p r o p r ia te  m e n ta l m odel f o r  th e  sy stem  

in  u s e .  In  some s i t u a t i o n s ,  th e  a p p r o p r ia te 'm o d e l  may be a 

v e r b a l / a n a l y t i c  one ; in  o t h e r s ,  ,a s p a t i a l / r e l a t i o n a l  o n e . I f  a s t r o n g  

s p a t i a l  e f f e c t  w ere to  be d e te c te d  in  v id e o te x  s y s te m s . I t  would p ro v id e  

c o n f irm a to ry  e v id e n c e  t h a t  r e t r i e v a l  t a s k s  a r e  p r im a r i l y  n a v i g a t i o n a l  i n  

n a tu r e  and c h a t th e y  a r e  b e s t  s o lv e d  i n  w hat Ja y n e s  c a l l s  th e  m in d 's  

" a n a lo g  sp a c e "  (1 9 7 6 ) .

W hether s p a t i a l  a b i l i t y  a f f e c t s  p e rfo rm an ce  i n  v id e o te x  sy s te m s  i s  

n o t  known. In  t h e i r  c o n j e c t u r a l  a rg u m en ts  f o r  th e  p r o v is io n  of 

n a v ig a t io n a l  a id s  in  h i e r a r c h i c a l  s y s te m s , L ochovsky and T s l c h r i t z i s  

(1 9 8 1 ) s e e s  to  ta k e  i t  f o r  g r a n te d  t h a t  th e ' s p a t i a l  demands o f  such  an 

In d e x in g  sy s tem  a r e  c o n s id e r a b l e .  I t  h as  a l s o  b een  n o ted  t h a t  

d l ^ r l e n t a c i o n ,  an e f f e c t  n o rm a lly  a s s o c ia te d  w ith  s p a t i a l  p ro b le m s , was 

a  r e c u r r i n g  phenomenon In  th e  ZOG sy s te m  (R o b e r ts o n , M cCracken & N ew e ll, 

1 9 8 1 ) , w hich i s  a  h i e r a r c h i c a l  i n f o r m a t i o n - r e t r i e v a l  sy s tem  s i m i l a r  in  

many r e s p e c t s  to  co m m ercia l v id e o te x .  Weak s p a t i a l  a b i l i t y  c o u ld  have 

b een  p a r t i a l l y  r e s p o n s ib le  f o r  t h i s  e f f e c t ,

In  o d d e r to  e s t a b l i s h  w h e th e r s p a t i a l  a b i l i t y  d o es m e d ia te  '  . 

p e rfo rm an ce  i n  v id e o te x  s y s te m s , a s u b s id ia r y  o b j e c t i v e  o f  t h i s  r e s e a r c h  

was to  c a l c u l a t e  th e  d e g r e e 'o f  a s s o c i a t i o n  b etw een  s p a t i a l  a b i l i t y ,  as  

m easu red  by  th e  B u ild in g  Memory T e s t  (E k s tro m , F re n c h , Harman & Dermen, 

1 9 7 6 ), and th e  v a r io u s  p e rfo rm an ce  m easu res  o b ta in e d  u n d er b o th  s e a rc h  

p r o c e d u r e s . The p s y c h o lo g ic a l  m eaning of th e  c o g n i t iv e  f a c t o r  capped  by 

t h i s  s c a le  h as  been  d e f in e d  by  E kstrom  e t  a l  a s  " th e  a b i l i t y  to  remember
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Che lo c a c lo t i  o f  f i g u r a i  m a t e r i a l ’” ( p .  1 0 9 ), arvd h as  b eea  I d e n t i f i e d ,  in  

G u i l f o r d 's  w e ll  known s c r u c t u r e - o f - i n t e l l e c t  m odel ( G u i l f o r d ,  1 9 6 7 ) , 

w ith  memory f o r  f i g u r a i  u n i t s  and r e l a t i o n s .

D e s p ite  th e  p r o s p e c t  o f  a d e m o n s tra b le  r e l a t i o n s h i p  b etw een  s p a t i a l

a b i l i t y  and v id e o te x  p e rfo rm a n c e , a r e a s o n a b le  a l t e r n a t i v e  c a n n o t be

o v e r lo o k e d . T here  i s  a l s o  a  p o s s i b i l i t y  t h a t  v e r b a l  a b i l i t y  may be a
♦

f a c t o r  i n  in f o r m a À .o t t^ r e t r ie v a l .  The c o n te n t  o f  v id e o te x  i s ,  a f t e r ' a l l ,  

p r im a r i ly  t e x t u a l ,  and keyw ord s e a rc h e s  do n o t a p p e a r  to  be 

i n t r i n s i c a l l y  n a v ig a t io n a l  t a s k s .  In  f a c t ,  whe^ th e s e  s e a rc h  p ro c e d u re s  

a r e  v iew ed from  a p ro b le m -s o lv in g  p e r s p e c t iv e  (Ramsey & Atwood, 1 9 8 0 ), 

th e  g e n e r a t io n  o f r e l a t i o n s h i p s  betw een  knowns and unknowns a p p e a rs  to  

be th e  c e n t r a l  p ro c e s s  i n  keyword s e a r c h e s , 'w h e r e a s  th e  r e c o g n i t i o n  o f 

such  r e l a t i o n s h i p s ' seem s to  p re d o m in a te  I n  h i e r a r c h i c a l  s e a r c h e s .  From 

a f u n c t io n a l  p o in t  o f  v iew , some h i e r a r c h i c a l . f e a t u r e s  w i l l  be p ra s jen t 

i n  jHre keyw ord system  — s in c e  i t  i s  m e n u -d riv e n  —  b u t v e r b a l  a b i l i t i e s

y  . f '
b e a r in g  s p e c i f i c a l l y  on th e  p r o d u c t io n  o f  a p p r o p r ia t e  e n t r y  te rm s seem

more l i k e l y  to  d o m in a te . T h is  k in d  o f  p e rfo rm an ce  co u ld  be c ^ a i d e r e d

a s  o ccu p y in g  th e  d I v e r g e n t - p r o d u c t io n - o f - sem anti c - u n i t s  c e l l  in

G u i l f o r d 's  m odel ( G u i l f o r d ,  1 9 6 7 ), so t h a t  a  t e s t  ta p p in g  t h i s

p e rfo rm an ce  dom ain , such  a s  th e  I d e a t i o n a l  F lu e n c y  s c a le  o f  th e

C om prehensive A b i l i t y  B a t te r y  (H a k s t ia n  &.C a t t a i l ,  1 9 7 6 ), m ight

d i f f e r e n t i a t e  l e v e l s  o f  p e rfo rm a n c e  in  th e  keyw ord s e a rc h  p ro c e d u re .

The p s y c h o lo g ic a l  m eaning o f  th e  f a c t o r  m easu red  by  th e  I d e a t i o n a l

F lu e n c y  s c a l e  i s  g iv e n  by H a k s tia n  and C a t t a i l  (1976) as f o l lo w s :

T h is  a b i l i t y  i s  c o n ce rn ed  w ith  p ro d u c in g  id e a s  a b o u t a  g iv en  
to p ic  r a p i d l y  and w ith o u t  much a t t e n t i o n  to  q u a l i t y  .
The F I t e s t  o f  th e  CAB i s  o f th e  " a t t r i b u t e - l i s t i n g "  ty p e ,  ■
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in  w hich exam inees m ust l i s t  a s  many a d j e c t iv e s  a s  th e y  c a n , 
in  a f ix e d  t im e , t h a t  co u ld  be a p p l ie d  to  a g iv e n  th in g .
T h is  a b i l i t y  to  r e t r i e v e  le a r n e d  i d e a t i o n a l  m a t e r i a l  when i t  
i s  needed i s  im p o r ta n t  in  many s i t u a t i o n s ,  an d , as v i t h  
S p on taneous F l e x i b i l i t y  ( F s ) , a p p e a rs  to  be a f a c e t  o f 
o r i g i n a l i t y ,  ( p .  7 ) - '

in  th e  c a se  o f  s p a t i a l  a b i l i t y  th e n ,  a p a r a l l e l  r e s e a r c h  aim  was 

t o  d e te rm in e  i f  th e r e  i s  a r e l a t i o n s h i p  betw een  v e r b a l  a b i l i t y  and 

p e rfo rm an ce  in  v id e o te x  sy s te m s- F or th e  r e a s o n s  m e n tio n e d , i t  was 

a n t i c i p a t e d  t h a t  a v e r b a l  f a c t o r  w ould he o f  g r e a t e r  co n seq u en ce  i n  

keyword r e t r i e v a l .

U ser E v a lu a t io n s  ' • .

, B ecause p u b l i c  a c c e p ta n c e  o f i n t e r a c t i v e  sy s te m s  i s  p re m isse d  on

fa v o u ra b le  s u b je c t iv e  r e a c t io n s  to  such  a s e r v i c e ,  i r r e s p e c t i v e  o f  

o b j e c t iv e  perfo rm ance, c r i t e r i a  ( B a l l ,  1981; C u ff , 1980; F e e le y ,  1981; 

G a u ja rd , 1980; .M a r t in ,  1973; M orah, 1981; N ic k e rs o n , 1981; OGLC, 

1981; S hn e ld erm an , 1980; W illia m so n , 1'981>, two k in d s  o f u s e r  re sp o n se  

seemed n e c e s s a ry  to  co m p lem en t'p e rfo rm an ce  c o m p a riso n s . The f i r s t

p e r t a i n s  to  w h e th e r e x p o su re  to  a v i d e o t ^  system  can  a f f e c t  a t t i t u d e s

tow ard th e  medium i n  a p o s i t i v e  way. T h ere  i s  some e v id e n c e  from  market, 

t r i a l s  t h a t  i t  does ( E i s s l e r ,  1981; . Hara%hima & K ita m u ra , 1981; OCLC,

1 9 8 1 ). To co n firm  t h i s  e f f e c t ,  a  s c a le  was d e v is e d  to  m easure u se r  

a t t i t u d e s  to  a ran g e  o f  h y p o th e t i c a l  v id e o te x  s e r v ic e s  b e fo re  and a f t e r  

e x p e r im e n ta l  e x p o su re .

.'The second e s s e n t i a l  a s p e c t  of u s e r  r e a c t i o n  co n c e rn s  the  p o in t  a t  '
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w hich p e rfo rm an ce  d i f f e r e n c e s  betw een  s e a rc h  m ethods become 

p s y c h o lo g ic a l ly  m e a n in g fu l to  th e  u s e r .  From a  m a rk e tin g  p o in t  o f  v iew , 

th e  d e t e c t i o n  o f  s i g n i f i c a n t  p erfo rm an ce  d i f f e r e n c e s  w i l l . n o t  be v e ry  

u s e f u l  i f  th e s e  d i f f e r e n c e s  a r e " n o t  t r a n s l a t e d  i n t o  a r a t i n g  s p r e a d .  In  

th e  same v e in ,  th e  e x t e n t  to  w hich p e rfo rm an ce  < ^ f f e r e n c e s  p r e d i c t  

s e a r c h -p ro c e d u re  p r e f  e re n c e s ;  i s  c r i t i c a l  in fo rm a tio n  to  th o s e  who m ust 

make d e c i s io n s  a b o u t system  d e v e lo p m e n t. To m easure  u s e r  im p re s s io n s  of 

s e a rc h -p rp c e d u re  p e rfo rm an ce  and u t i l i t y ,  a r a t i n g  s c a le  was c o n s t r u c te d

on t h e o r e t i c a l  g ro u n d s  from  a re v ie w  o f  th e  l i t e r a t u r e  on i n t e r a c t i v e
■ A.  .

sy s te m s  ( M a r t in ,  1973; Mason & M i t r o f f ,  1973; M i l le r  & Thomas, 1977; 

C u f f ,  1979; C ard & H o ran , 1980; Ramsey & A tw ood, 1980; S h a c k e l , 1980; 

S h n e ld e rm an , 1980; M oran, 1981; N ic k e rs o n , 1981; W il l ig e s  & % i l l l g e s ,

1 9 8 2 ) . C o n s tru c ts  I d e n t i f i e d  In  th e s e  r e f e r e n c e s  and deemed r e le v a n t  to  

u s e r  s a t i s f a c t i o n  w ere  r e d u c e d , to  a  s h o r t  l i s t  by c l u s t e r i n g  term s 

a c c o rd in g  to  conanonality  o f m eaning and s u b s e q u e n t ly  a s s ig n in g  a s in g l e  

d e s c r i p t i v e  k=rm o r  p h ra s e  to  each  t h e o r e t i c a l  c o n s t r u c t .  R a tin g  Ifev e ls  

were th e n  p ro v id e d  f o r  each  s u b - s c a l e .

C o n c e rn in g  u s e r  e v a lu a t io n s ,  i t  was e x p e c te d  t h a t  as a r e s u l t  o f

e x p o su re  to  a v id e o te x  sy stem  a more f a v o u ra b le  a t t i t u d e  w ould d e v e lo p
\  • '

I I among u s e r s . S e c o n d ly , i t  was e x p e c te d  th a t  th e  s e a rc h  p ro c e d u re  w hich
 ̂ ' .K . . . ' . ' .

p erfo rm ed  b e t t e r  by o b je c t i v e  s ta n d a r d s  w ould a l s o  be r a t e d  more h ig h ly .

•t.
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Summary o f  R esearch  H ypotheses J

The fg llo 'w in g  h y p o th e se s  w ere t e s t e d  in  t h i s  r e s e a r c h :

(1 )  c o tic e r tilh g  th e  e f f e c t i v e n e s s  o f a m e n u -d riv e n  h i e r a r c h i c a l  v e r s u s  

a’ m ervvi-drlyen keyword s e a rc h  p ro c e d u re ,  t h a t  th e  keyword system  

would o u t-p e r fo rm  th e  h i e r a r c h i c a l  sy s te m , r e t r i e v i n g  more 

r e l e v a n t  in fo rm a t io n  . i n  l e s s  tim e  and w ith  l e s s  e f f o r t ;

( 2 )  c o n c e rn in g  th e  e f f e c t s  o f  task- v a r i e t y  on s e a rc h  p e rfo rm a n c e , th a t  

keyw ord s e a r c h e s  would r e q u i r e  few er p a g e s  and l e s s  tim e th a n  

h i e r a r c h i c a l  s e a rc h e s  ( i )  to  r e t r i e v e  more t a r g e t  in fo rm a tio n  in  

s o lv a b le  u n i p a r t i t e  and m u l t i p a r t i t e  ta s k s  and (1 1 ) to  c o n firm  th e  

n o n - e x is te n c e  o f  t a r g e t  in f o r m a t io n  i n  u n s o lv a b le  p ro b le m s;

( 3 )  concern ing- p o s s ib l e  r e l a t i o n s h i p s  betw een  in d iv id u a l  a b i l i t i e s  and 

th e  d i f f e r e n t i a l  c o g n i t iv e  demands o f  each  s e a rc h  p ro c e d u re ,  th a t

( i )  a r e l a t i o n s h i p  would be d e m o n s tra te d  betw een  s p a t i a l  a b i l i t y  

and s e a r c h  p e rfo rm an ce  u n d e r th e  h i e r a r c h i c a l ,  o r b o th ,  s e a rc h  

c o n d i t i o n a ,  and ( l i )  à  r e l a t i o n s h i p  w ould be d e m o n s tra te d  betw een  

v e r b a l  a b i l i t y  and keyw ord r e t r i e v a l ;

(4 )  c o n c e rn in g  c o m p a ra tiv e  d e g re e s  o f  u s e r  s a t i s f a c t i o n  w ith  th e  

s e a rc h  p ro c e d u re s  t e s t e d ,  t h a t  th e  keyword p ro c e d u re  would be 

r a t e d  as s u p e r io r ;  and

- '  '  \
(5 )  c o n c e r n in g 'th é .  u t i l i t y ' o f  v id e o te x  ,a s  an  in fo rm a t io n  medium, t h a t

e x p o su re 'w o u ld  In c re a s e  th e  f a v o u r a b l l l c y  o f  u s e r  o p in io n s .



METHÔD

The E x p e rim e n c a l In fo rm a tio n  S ystem  ' ■

t o  i n t e r a c t i v e ,  c o m p u te r iz e d  in fo rm a ,tio n  sy s te m , b ased  on c o n te n t s  

o f th e  1982-83 e d i t i o n  o f  th e  S a in t  Mary’ s  U n iv e r s i ty  Academ ic C a le n d a r ,  

was u sed  to  s im u la te  a  v id e o te x  in fo rm a tio n  s e r v i c e . The d a ta b a s e  

d ev e lo p ed  f o r  t h i s  s tu d y  c o n ta in e d  a p p ro x im a te ly  1225 v id e o te x  p ag es,, of 

w hich a b o u t 700 w ere in fo rm a t io n  p a g e s . A p p ro x im a te ly  25 pages w ere 

i n s t r u c t i o n a l  o r  u s e r - a id  pages W hile th e  rem a in in g  500 o r  so  were 

in d e x in g  pages f o r  th e  h i e r a r c h i c a l  and keyword s e a rc h  s y s te m s .
f  -

P age f o r m a t t in g ,  o p e r a t in g  c h a r a c t e r i s t i c s , \ a h ^ 3 p e t l a l  f e a t u r e s  o f 

th e  e x p e r im e n ta l  sy s tem  m ir ro re d  com m ercia l v id « w % g  s y s te m s . Page 

num bers w ere coded f o r  d i s p la y  in  th e  to p  r i g h t  c o rn e r  of each  page 

w h ile  th e  bo ttom  two to  fo u r  l i n e s  w ere r e s e r v e d  f o r  k e y in g  d i r e c t i o n s ,  

u s e r  I n p u t ,  and e r r o r  m e ssa g e s . E x e c u ta b le  commands c o n s i s t e d  o f  e i t h e r  

a num ber s t r i n g  ( r e p r e s e n t in g  a menu s e l e c t i o n  o r  p ag e  n u m b er), o r a 

f u n c t io n ,  and th e  ENTER, k e y s t r o k e .  F o llo w in g  D i l lo n ’ s  and Tom baugh 's 

recom m endation  (1 9 8 0 ) ,  one o f  th e  k e y s  was d e f in e d  and l a b e l l e d  a s  a 

HELP f u n c t i o n .  T h is  key c a l l e d  up a o n e -p a g e  p r e c i s  o f  s y s te m -o p e ra t in g  

c o n v e n tio n s  and e r r o r - c o r r e c t i o n  p ro c e d u re s ,  w h ile  su b se q u e n t u se  o f  th e  

BACK ÜP f u n c t io n  r e tu r n e d  th e  u s e r  to  th e  page from  w hich HELP was 

r e q u e s te d .  O th e r f e a t u r e s  in c lu d e d  d i r e c t  a c c e s s in g  o f  in fo rm a t io n  

pages by page number ( f o u r 'd i g i t s )  a n d , a t  th e  lo w er l e v e l s  o f  th e  

h i e r a r c h y ,  a b ro w sing  a n a lo g  in  th e  form o f  s e q u e n t i a l  a c c e s s in g  o f ,
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r e l a t e d  d o cu m en ts . '

. E r r o r s  c o u ld  be c o r r e c te d  in  s e v e ra l-  w ays. I f  a n u m e ric a l or 

f u n c t io n  e n t r y  e r r o r  was d e te c te d  b e fo re  th e  ENTER key was p r e s s e d ,  th e  

I n c o r r e c t  e n t r y  co u ld  be e r a s e d  w ith  th e  DELETE k e y . I f  an' e r r o r  was . 

n o t  d e te c te d  u n t i l  a f t e r  th e  ENTER key had  b een  p r e s s e d ,  o r i f  th e  u s e r  

s im p ly  w ish ed  tçi r e t r a c e  h i s / h e r  s e a rc h  r o u t e ,  th e  BACK UP kfey c o u ld  be 

u sed  to  r e t u r n  to  a  p r e v io u s ly ' d is p la y e d  page arid a new s e l e c t i o n  k e y e d . 

The c a p a c i ty  o f th e  s t a c k  s to r e d  f o r  r e t r a c i n g  p u rp o se s  was ''25 p a g e s ; 

P re s  t e l  a l lo w s  th r e e  b ack -u n .s^ tep $  (Dew, 1 9 8 0 ) , T e lld o n  te.n ( B a l l ,

1 9 8 1 ) . E r r o r s  due to  i l ^ g a l  commands ( ^ . ^ .  u n a u th o r iz e d  menu.

' s e l e c t i o n  o r  I l l e g a l  page num ber) r e s u l te d "  in  th e  m essage  "SORRY, 1 

DON’T UNDERSTAND, PLEASE TRY AGAIN." I f  an  a t te m p t was made to  a c c e s s  

d i r e c t l y  a page which d id  n o t  i n  f a c t  e x i s t  In  the, d a ta b a s e ,  th e  m essage 

"SORRY, I  CAN'T FIND PAGE XXXX" was d i s p la y e d .  F i n a l l y ,  a  RESTART 

command (0  ENTER) a llo w e d  th e  u s e r  to  r e t u r n  to  th e  r o o t  page o f  th e  

in fo rm a tio n  sy stem  a t  any tim e and from  any p a g e .

H i e r a r c h i c a l  s e a rc h  p ro c e d u re  ^

H ie r a r c h i c a l  s e a r c h e a ,  o r  t r e e  s e a rc h e s  a% th ey  w ere i d e n t i f i e d  f o r  

e x p e r im e n ta l  s u b j e c t s ,  began w ith  a  menu d i s p la y  o f  th e  s i x  b ro a d  

in fo rm a tio n  c a t e g o r i e s  a c c o rd in g  to  w hich th e  d a ta b a s e  had been 

o r g a n iz e d .  ( S e e  A ppendix B f o r  an i l l u s t r a t i v e  h i e r a r c h i c a l  s e a r c h . )  

B r ie f  d e s c r i p t o r s  w ere appended  to  th e  b road  c a te g o ry  te rm s  'in  o r d e r  to  

re d u c e  th e  p o s s i b i l i t y  of. c o n c e p tu a l  e r r o r s  a t  u p p e r  l e y e l s  o f  Che
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h ie r a r c h y  ( S te w a r t ,  CoX & p a r t n e r s ,  1980; t a t r e m o u i l l e  & L e e , 1 9 8 1 ).

A t t h i s  s t a g e ,  th e  s e a r c h e r  had to  d e c id e  w hich  c a te g o r y ,  o r  b ra n c h  o f  

th e  in fo rm a tio n  t r e e ,  was m ost l i k e l y  to  le a d  to  th e  answ er to  h i s / h e r  

q u e ry  and th e n  had to  e n t e r  th e  number o f  th e  menu ite m  which 

c o rre sp o n d e d  to  h i s / h e r  c h o ic e . A new menu was- th e n  d is p la y e d  and th e  

s e l e c t i o n  p ro c e s s  .c o n tin u e d  u n t i l ' ,  i f  no c o g n i t iv e  e r r o r s  o r  u n d e te c te d  

k e y s tro k e  e r r o r s  w ere m ade, th e  d e s i r e d  docum ent a p p e a re d  on th e  s c r e e n .  

T h e r e a f t e r ,  th e  s e a r c h e r  was r e f e r r e d  to  a  n e w -to p ic  page  w hich 

p e rm it te d  a c c e s s  to -o n e  o f  s e v e r a l  h i g h e r - l e v e l  o r  l a t e r a l  menu p a g e s ,  '■ 

o r  e x i t i n g  from  th e  sy s te m . '  -

■Keyword s e a rc h  p ro c e d u re  , -

-

The f i r s t  p^ge d is p la y e d -u p o n  i n i t i a t i n g  a keyw ord se a rc h  was a 

2 6 - f o ld  breakdow n o f  th e  a lp h a b e t .  (S ee  A ppendix  C f o r  an ex am p le .)  The 

u s e r  ' th en  s e l e c t e d  th e  a lp h a b e t ic  ran g e  which was b e lie v e d  to  c o n ta in  

th e  s e a rc h  t e r m .■ T h is  r e s u l t e d  i n  a n  a l p h a b e t i c a l  l i s t i n g  p f a l l  

in d e x in g  te rm ^  i n  th e  ch o sen  ra n g e  w hich  had b een  a u th o r iz e d  f o r  th e  

d a ta b a s e ;  i f  more th a n  one page was r e q u ir e d  to  ' l i s t  t h e  te rm s  i n  th e  

s e l e c t e d  r a n g e ,  in fo rm a t io n  to  t h a t  e f f e c t  and .k ey in g , i n s t r u c t i o n s  W r e  

shown a t  th e  b o ttom  of th e  p ag e . I f  th e  d e s i r e d  te rm  o r  a v a r i a n t  was 

n o t  l i s t e d ,  th e  s e a r c h e r  had to  b a c k  .up and t r y  a synonym o r  some o th e r  

e n t r y  te rm . O th e rw ise , s e l e c t i o n  o f  an a u th o r iz e d  keyw ord r e s u l t e d  i n  a  

d i s p la y  o f th e  t i t l e s  o f  a l l  r e l e v a n t  d o cu m en ts , th e  t i t l e  o f each  

docum ent p a i r e d  w ith  i t s  d i r e c t l y  a c c e s s ib l e  page num ber. A lth o u g h ,th e  ' 

keyword sy stem  was f u l l y  i n t e g r a t e d  w ith  th e  h i e r a r c h i c a l  s t r u c t u r e .
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th e r e b y  s a v in g  thje ap a c e  «rtilch would o th e rw is e  be r e q u ir e d  f o r  a

p a r a l l e l  d a ta b a s e ,  e n t r y  to " th e  h ie r a r c h y  o ccu red  o n ly  a t  th e  b o tto m  so •

, c h a t th e  s e a rc h .-p ro c e d u re s  w ere f u n c t i o n a l l y  In d e p e n d e n t .  B row sing  and

e x i t i n g , h o w ev er, w ere e f f e c t e d ' i n  Chdl^^rate way a s  i n  th e  h i e r a r c h i c a l  
" .. . '" ..r —

s y s te m . .

A .ppara tus ' and î a s t r u m e n ta t i o n  . , ’

The c o m p u te r• used  to  h o s t  th e  c a le n d a r  in fo rm a tio n  system  and to  

r e c o rd  p e rfo rm an ce  m easu re s  o n - l i n e  «ràs. an LSI 1 1 /23  p ro c e s s o r  w ith  256 

K i lo b y te s  o f  memory and w ith  8 .8  M egabytes o f s to r a g e  a v a i l a b l e  on a 

f i x e d ,  h ig h -s p e e d  W in c h e s te r  d i s k .  T h ree  V is u a l  50 t e r m in a l s ,  s u p p o r te d  

by  th e  RT-11 .and TSX -Plus t im e - s h a r in g  o p e r a t in g  s y s te m , w ere a v a i l a b l e  

f o r  i n d iv id u a l  o r  c o n c u r r e n t  s u b je c t  e x p e r im e n ta t io n . C e r ta in  key b o ard  

m o d i f ic a t io n s  w ere made to  e m u la te  k e y p a d -o n ly  v id e o te x 's y s te m s .  These 

I n c lu d e d :  . »

. . .  “ • ■ , _
( 1 ) ,  c o v e r in g  th e  k e y b o a rd  p r o p e r ,  th e  DELETE key e x c e p te d ,  w ith  a

f lb r è b o a r d  s h i e ld  so t h a t  o n ly  th e  keypad and DELETE key  w ere
' - ' ' ' i

• a v a i l a b l e  f o r  s u b je c t  u s e ;  th e  c o v e r  a l s o  d is p la y e d  a re m in d e r

t h a t  th e  e x p e r im e n ta l  c o n v e n t io n . f o r  i n d i c a t i n g  r e t r i e v a l

s u c c e s s e s  was ENTER” w h ile  t h a t  f o r  t e r m in a t in g  a  s e a r c h

w a s '" 9 8 "ENTER” .

(2 )  r e d e f in in g  and l a b e l l i n g  c e r t a i n  n o n -n u m e ric a 1 keys on th e
- : , • 1 ^

key p ad  w ith  th e  s p e c i f i c  f u n c t io n s  w hich  th e y  p e rfo rm e d , i . e .

»
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HELP — to  a c c e s s  th e  HELP p a g e , HIT —  to  r e c o r d  a  r e t r i e v a l

s u c c e s s .

The e s s e n t i a l  w ork o f  a c c e s s in g  th e  d a ta b a s e ,  d i s p l a y in g  p a g e s  a t  

th e  t e r m in a l ,  m o n ito r in g  u s e r  i n p u t ,  and c o l l e c t i n g  p e rfo rm a n c e  d a ta  was 

a c c o m p lish e d  by a FORTRAN p ro g ram . Each p a g e , w h e th e r  an  in d e x in g  page ' 

o r  an  in f o r m a t io n  p a g e , was, s to r e d  in  a u n iq u e  f i l e  on th e » W in c h e s te r  

.d is k ,  th u s  a l lo w in g  f o r  r a p id  a c c e s s  and i f id iv id u a l  p ag e  m o d i f ic a t io n  

and e d i t i n g  when r e q u i r e d .  T y p ic a l ly ,  e a c h  f i l n  c o n ta in e d  th e  

in fo rm a t io n  to  be  d is p la y e d  f o r  th e  U ser and th e  l i s t  o f  a u th o r i ,g e d  

re s p o n s e s  f o r  t h a t  p a g e . F o r each  a u th o t i z e d  r e s p o n s e  t h e r e  was a l s o  a 

c o r re s p o n d in g  p ag e  num ber to  l i n k  th e  u s e r ’ s  e n t r y  to  th e  n e x t  page 

( f i l e )  t o  be r e t r i e v e d .  . ' .

y

P e rfo rm a n c e  meas-ure's w ere c o l l e c t e d  o n - l i n e  i n  a  d a ta  f i l e  w hich
? - .

c o n s i s t e d  o f  a lo g  o f a l l  t r a n s a c t i o n s  b etw eèh  e a c h  s u b je c t , ,  and th e  » 

in fo rm a t io n  s y s te m . S p e c i f i c  i te m s  in c lu d e d  w ere : a  M s .t o f  a l l  sy stem

p ages a c c e s s e d ;  a  r e c o rd  o f  th e  number o f  e r r o r  m essag es  d i s p la y e d  on 

'any  one p ag e  ; a  r e c o r d  o f  th e  e la p s e d  tim e on each  in d e x in g  o r  

in f o r m a t io n  p ag e ; a r e c o rd  o f  th e  e la p s e d  sy s tem  tim e  be tw een  p a g e s ;  a  

r e c o r d  o f  a l l  d a t a - e n t r i e s ,  in c lu d in g  in fo rm a t io n  HITS, made on any  

p a g e ; and a  r e c o r d  o f th e  c o r re s p o n d in g  p rob lem  number f o r  'e a c h  d a ta  

l i n e . "

The q u e s t io n n a i r e  shown i n  A ppendix D was u sed  t o  i d e n t i f y  s u b je c t  

c h a r a c t e r i s t i c s  o f i n te r e s f i  ,^ 1  . e . a g e , g e n d e r ,  h a n d e d n e s s , academ ic



34

m a jo r , and l e v e l  o f  e x p e r ie n c e  w ith  i n t e r a c t i v e  sy s te m s . A t t i tu d e s

tow ard  v id e o te x ,  b o th  p r e t e s t  and p o s t - t e a t ,  w ere m easu red  by  a

f o u r - i te m  s c a le  ( s e e  A ppendix  E) w hich  p e rm it te d  th e  s u b je c t  to

c a te g o r iz e  h i s / h e r  r e a c t io n  to ' each  o f  a v a r i e t y  o f ' h y p o th e t i c a l

v id e o te x  a p p l i c a t i o n s  as (1 )  U n fa v o u ra b le , ( 2 )  U rlsure o r no o p in io n ,  o r

( 3 )  F a v o u ra b le -  The s c a l e  u sed  to  lùeasu rc  and d i f f e r e n t i a t e  s u b je c t s

a c c o rd in g  to . v e rb a l , a b i l i t y  was th e  I d e a t i o n a l  F lu e n c y  ( F i )  t e s t  from

th e  C om prehensive  A b i l i t y  B a t te r y  p u b lis h e d  by th e  I n s t i t u t e  f o r

P e r s o n a l i t y  and A b i l i t y  T e s t in g . ,  The s c a le  u se d  to  m easu re  s u b je c t  
: - - .  ̂

d i f f e r e n c e s  in  s p a t i a l  memory was E d u c a t io n a l  T e s t in g  S e r v i c e 's  t e s t  o f

B u i ld in g  Memory (M V -2). The p sy c h o m e tr ic  c h a r a c t e r i s r l c s . o f  th e s e  t e s t s

a r e  gltown i n  T a b le  2 . S u b je c t iv e  r a t i n g s  o f  th e  s e a rc h  p ro c e d u re  used

■were'measured on te n , 7 - p o in t , L ik e r t - ty p e  s c a le s  ( s e e  Appendix F ) .

P i l o t  Study . ’ ,—

>• '

P i l o t  r e s e a r c h  w ith  a  g roup  o f 12 s tu d e n t  v o lu n te e r s  was co n d u c ted

f o r  th e . p u rp o se s  o f  deb u g g in g  e x p e r im e n ta l  p ro c e d u re s  and i d e n t i f y i n g

any m ajo r s t r u c t u r a l  f la w s  c a te g o ry  a m b ig u ity )  o r  o m is s io n s

o b v io u s  keyw ords) i n  th e  in fo rm a tio n  s y s te m . W ith  r e g a rd  to  s e a rc h

s t r a t e g i e s  ad o p ted  by s u b j e c t s  i n  th e  two s e a rc h  c o n d i t i o n s ,  in fo rm a l

p r o to c o l  a n a l y s i s  r e v e a le d  t h a t ,  i n  th e  h i e r a r c h i c a l ■c o n d i t i o n , s u b j e c t s

l e f t  to  t h e i r  o w n ,d e v ic e s  u s u a l ly  s e l e c t e d  term s th a t  w ere o p t im a l ly

c o m p a tib le  w ith  th e  h i e r a r c h i c a l  in d e x , t h a t  i s ,  b ro ad  te rm s ; b u t ,  in

th e  keyw ord c o n d i t i o n ,  s u b je c t s  ten d ed  to  g e n e ra te  s e a rc h  te rm s  t h a t

w ere f a r  from  o p tim a l w ith  r e s p e c t  to  th e  h ig h ly  s p e c i f i c  keyw ord in d e x .
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TABLE 2

R e l i a b i l i t y  and v a l i d i t y  es
f o r  t e s t s  of s p a t i a l  memory and i d e a t i o n a l  f lu e n c y

i a a t e s  ,

T e s t
S p l i t - h a l f
r e l i a b y . i t y

F a c to r ia l
v a l i d i t y

B n l ld in g  Memory 

I d e a t i o n a l  F lu e n c y

J
.78 -  .84 .88
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t h â t  is ., th e y  coo s e l e c t e d  b ro a d  te rm s . C o n se q u e n tly , e x p e r im e n ta l

i n s t r u c t i o n s  and exam ple p ro b lem s w ere m o d if ie d  to  make e x p l i c i t  Che

m ost a p p r o p r ia te  . s t r a te g y  f o r  th e  s e a rc h  method b e in g  u se d : i n  th e  c a se

o f  a h i e r a r c h i c a l  s e a r c h ,  th e  s e l e c t i o n  o f  à b ro a d  s e a rc h  te rm ; a n d , in

th e  c a s e  o f a keyword s e a r c h ,  th e  g e n e r a t io n  o f  a n a rro w  s e a rc h  te rm .

S u b seq u en t I n s p e c t io n  o f  th e  p i l o t  d a ta  s u g g e s te d  Chat t h i s  i n t e r v e n t io n  
. . . '  . 

may h av e  b een  a  f a c t p r  i n  th e  r e d u c t io n  o f  s e a rc h  tim es and pages

a c c e s s e d  in  th e  keyw ord c o n d i t io n  by as much a s  50%.

S earch  ta s k s  in  th e  p i l o t  s tu d y  w e re -a  m ix tu re  o f  u n i p a r t i t e  and 

m u l t i p a r t i t e  s o lv a b le  p ro b le m s, b u t  s e v e r a l  s u b je c t s  s t a t e d  t h a t  th ey  

'w ere  u n su re  a s  to  w h e th e r th e y  w ere su p p o sed  to  lo o k  f o r  one page o f 

in f o r m a t io n  o r more th a n  one p a g e . _ To c o r r e c t  t h i ^  a m b ig u i ty ,  th e  

p h r a s in g  o f  s e a rc h  ta s k s  was s ta n d a r d iz e d  a s  f o l lo w s :  u n i p a r t i t e  ta s k s

a l l  began  w ith  th e  p h ra s e  " f in d  th e  p a g e " ,  w h ereas  m u l t i p a r t i t e  ta s k s  

began  w ith  th e  p h ra s e  "F in d  as many p a g e s  a s  you c a n ."  W ith r e g a rd  to  

th e  c o n te n t  o f s e a rc h  t a s k s ,  c a re  was ta k e n  to .a v o id  e x c lu d in g  . 

in f o r m a t io n  w hich m ight be d is a d v a n ta g e o u s  to  one s e a rc h  m ethod s im p ly  

b ec a u se  of gaps i n  Che g e n e r a l  know ledge o f th e  s u b j e c t . F o r ex am p le , 

r a t h e r  th a n  . s t a t i n g  a ta s k  i n  th e  fo rm , "F ind  a s  many p ages as you can 

t h a t  d e s c r ib e - c o u r s e s  on Immanuel K a n t" , th e  p rob lem  was w r i t t e n  "F ind  

a s  many pages a s  you can  th a t  d e s c r ib e  c o u rs e s  on th e  p h ilo s o p h y  o f  

Immanuel K an t” . W hile th e  keyw ord s e a r c h e r  would n o t b e n e f i t  from  th e  

e x t r a  In fo rm a tio n  i f  "K ant" w ere th e  s e a rc h  te rm , th e  h i e r a r c h i c a l  

s e a r c h e r  w ould n o t know w here to  b e g in  i f  h e /s h e  d id  n o t know t h a t  Kant 

was a  p h i lo s o p h e r .
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The p r o to ty p e  r a t i n g ' in s tru m e n t  was a  5 - p o in t  s c a le  on w hich

s u b je c t s  w ere r e q u i r e d  to  in d i c a t e  t h e i r  d e g re e  o f  s a t i s f a c t i o n  w ith  
»

each  p e rfo rm an ce  d im e n s io n . P i l o t  r a t i n g s  r e f l e c t e d  n e g l i g i b l e  

v a r i a b i l i t y .  In  b o th  c o n d i t i o n s ,  p e rfo rm an ce  d im e n s io n s  w ere r a te d  

e i t h e r  as s a t i s f a c t o r y  o r  v e ry  s a t i s f a c t o r y ;  no d i f f e r e n t i a t i o n  was 

e v id e n t  betw een  c o n d i t i o n s .  W hile th e  m ost a p p r o p r ia t e  s o lu t i o n  in  

e n d e a v o u rin g  to  o b ta in  a more d i s c r im in a t in g  m easure o f  u s e r  '

s a t i s f a c t i o n  w ould h av e  b een  to  m ak e-S earch  M ethod a  w i th in - .s u b je c ts  

f a c t o r  in  th e  r e s e a r c h  d e s ig n ,  t h i s  o p t io n  was im p r a c t i c a b le .  As a 

com prom ise, an  a t te m p t  was made to  im prove th e  s e n s i t i v i t y  o f  th e  f a t i n g  

in s tru m e n t  by  in c r e a s in g  th e  r a t i n g  l e v e l s  from  f i v e  to., sev en  and by 

a n c h o r in g  th e  l e v e l s  w ith  b e h a v io u r a l  d e s c r i p t o r s .

The f i n a l  i te m  o f  i n t e r e s t  to  em erge from  th e  p i l o t  s tu d y  was Chat 

s e a rc h  tim e  was h ig h ly  c o r r e l a t e d  w ith  th e  number o f  p ag es  a c c e s s e d ,  jr « 

-h .90 , 2 . ^  .0 1 . A lth o u g h  n o t  t o t a l l y  u n e x p e c te d , t h i s  r e s u l t  d id  s u g g e s t, 

t h a t  one m easure  was h ig h ly  re d u n d a n t .  .

E x p e r im e n ta l  D esig n

The m odel s e l e c t e d  f o r  t h i s  r e s e a r c h  was a tw o - f a c to r  mixed d e s ig n  

w ith  S e a rs h  M ethod s e r v in g  as th e  b e tw e e n - s u b je c ts  f a c t o r  and S ea rch  

Task, a s  th e  w i th in - s u b je e r s  f a c t o r .  T here  w ere two l e v e l s  o f s e a rc h  

p ro c e d u re  ( h i e r a r c h i c a l  and keyw ord) and th r e e  l e v e l s  o f  s e a rc h  cask  

( u n l p a r t i t e - s o l u t l o n ,  m u l t i p a r t i t e - s o l u t l o n ,  u n s o lv a b le ) .
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S u b je c ts

W ith  academ ic c r e d i t - o f f e r e d  a s  an  i n c e n t i v e  f o r  p a r t i c i p a t i o n ,  42 

s u b je c t s  ^27 m a le , 15 fe m a le )  ^ r e  r e c r u i t e d  from  th e  I n t r o d u c to r y  

P sy ch o lo g y  c l a s s e s  a t  S a in t  M a ry 's  U n iv e r s i ty .  The academ ic m a jo rs  o f  

th e  p a r t i c i p a t i n g  s tu d e n t s  r e p r e s e n te d  a c r o s s - s e c t i o n  o f th e  '

U n i v e r s i t y 's  F a c u l t i e s  and p ro g ra m s . Ages i n  th e  sam ple ra n g e d  from  17 

to  29 w ith  a  mean o f  a b o u t 2 0 . ,  About h a l f  o f  th e  s tu d e n t s  had

a i g n i f l e a n t  p r i o r  com pu ter e x p e r ie n c e ,  t h a t  i s , a t  l e a s t  oné c o u rs e  in
>

e i t h e r  program m ing o r some o c h e r  com puter a p p l i c a t i o n .  O nly  t w  

s tu d e n t s  had been  ex p o sed  fo  v id e o te x .  A ll  s tu d e n t s  had  p re v io u s  

e x p e r ie n c e  i n  u s in g  th e  p r i n t  v e r s io n  o f th e  U n iv e r s i ty ’ s  academ ic 

c a le n d a r .  The d i s t r i b u t i o p  o f  s u b je c t  c h a r a c t e r i s t i c s  on th e s e  and 

o th e r ,  v a r i a b l e s  o f i n t e r e s t  i s  sum m arized in  T ab le  3 .

S u b je c ts  w ere  random ly  a s s ig n e d  to  e i t h e r  a  h i e r a r c h i c a l  o r  keyw ord 

s e a rc h  c o n d i t io n  b u t  a tte m p te d  a l l  th r e e  k in d s  o f  s e a rc h  t a s k .
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Group Age
Com puter 

e x p e r ie n c e  G ender Handed
S p a t i a l ^  F lu en cy ^

N M F L & s c o re sco re

H ierarchy 1 9 .4  11 10

Keyword

13 8 3 18

2 0 .3  9 1 2 ' 14 7* 3 18

1 5 .3  

1 7 .5

48.6

4 8 .6 ■ ' é

Combined 1 9 .9  20 .22 27 15 6 36. 1 6 .4 4 8 .6

y

Raw s c o r e s  ou t o f  a maximum o f 24.

P e r c e n t i l e  s c o r e s .

n  »  21 .-
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P rocedure

F igu re 1 sc h e m a tic a lly  i l l u s t r a t e s  the major s te p s  in  the  

ex p er im en ta l p lan -

P r e te s t

P r io r  to  the ex p er im en ta l s e s s io n ,  the g en era l n atu re o f the 

experim ent and, th e  phases in v o lv ed  w ere ex p la in ed  to  s u b j e c t s .  They 

su b se q u e n tly  com pleted  a back grou n d -in form ation  s h e e t i  p r o te s t  a t t i t u d e  

q u e s t io n n a ir e ,  and t e s t s  o f  s p a t ia l  memory and I d e a t io n a l f lu e n c y .

E xp erim en ta l s e s s io n

I n s tr u c t io n s  con cern in g  th e 'o p e r a t io n  o f th e  in fo rm a tio n  system  and

the. requ irem ents of. the r e t r ie v a l  ta sk s  were read to s u b je c ts  ( s e e  
/ , ' ' ’ - 

Appendix G ). E a c h  s u b je c t  was ( 1 )  f a m il ia r iz e d  w ith  th e  keypad, (2>

guided  through a p r a c t ic e  r e t r ie v a l  problem d esign ed  to i l l u s t r a t e  Che

u se  o f a l l  fu n c tio n  k ey st and (3 )  g iv e n  a p r a c t ic e  r e t r i e v a l  problem .

As recoamended by Cuff (1 9 7 9 ) , th e  u n d er ly in g  in te n t  o f in s t r u c t io n  W as

to  Impart a co n cep tu a l model o f  th e  sea rch  s tr a te g y  a p p ro p r ia te  to  the

a ss ig n e d  r e t r i e v a l  m ethod, and to  g iv e  each  su b je c t  in crem en ta l hands-on

ex p e r ie n c e  w ith  the p roced u ra l a s p e c ts  o f in fo rm a tio n  r e t r i e v a l .

S u b jec ts  attem pted a b a t te r y  o f 20 in fo r m a t io n -r e tr ie v a l  problem s, 

c o n s i s t in g  o f  e ig h t  s o lv a b le  u n ip a r t it e  t a s k s , e ig h t  s o lv a b le



FIGURE 1 

O u tlin e  o f  expe.riinental p lan
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. ( 1 )

C o lla c t  background d ata  and 
p r e - t e a t  v id e o te x  a t t i t u d e s

/

(2 )

Measure s p a t ia l  memory 
and i d e a t i o n a l 'f lu e n c y

(3 )

Randomly a s s ig n  s u b je c ts  
to  sea rch  method

HIERARCHICAL (SOUP 
(4 )

I n s t r u c t  s u b je c ts  
in  system  o p e r a tio n  
and sea rch  procedure

KEYWORD GROUP
_ _  , ________________

I n s tr u c t  s u b je c ts  
in  sy s te m 'o p e r a tio n  
and search  procedure

(3)

A d m in ister b a tte r y  
o f  search  ta sk s

_ ( f ) _____
A d m in ister  b a tte r y  

o f  sea rch  ta sk s

(6 )

Measure perform ance

(6 )

Measure perform ance

(7 )  ,

P o s t - t e s t  v id e o te x  a t t i t u d e s

( 8 )

O b ta in , ra tin g a  
o f sea rch  method used

/



la u lt lp à r t i t e  ta s k s ,  and four u a so lv a b le  u n ip a r t ic e  ta sk s ;  \ h e  order o f  

problem p r e s a n ta t lo o  was randomized for  each s u b je c t .  For each problem , 

su b je c ts  v e r e  req u ired  to lo c a te  and d is p la y  the in form ation  document 

and page in  th e  d atab ase  which co n ta in ed  the answer to the q u e stio n  

p o sed . In the ca se  o f  problem s fo r  which s e v e r a l  documents were 

n e c e ssa r y  to  supply  a com plete s o lu t io n ,  su h jh c ts  were requ ired  to 

\ lo c a te  and d is p la y  as many as th ey  were w i l l in g  and ab le  to  f in d .  Once 

having found a ta r g e t  p age, s u b je c t s  were req u ired  to  record  a "HIT" on 

th a t page w ith  th e  key d e s ig n a te d  fo r  th a t p u rp o se . Search ta sk s  were 

s t r u c t u r a l ly  independent o f each ocher in  as much as each search  began 

' ' pn the ro o t page o f  the in fo rm a tio n  system  and no ta sk  could  be

re—attem pted once a new sea rch  was under way. Problem s were p r e se n te d ,  

one a t a t im e , on in d ex  c a r d s . T h is arrangem ent'w as deemed p r e fe r a b le '  

to o n - l in e  problem p r e s e n ta t io n , which r a is e d  the p o s s i b i l i t y  o f  

confounding perform ance v a r i a b i l i t y  w ith  sh o r t-term  memory a f f e c t s .

The c o l l e c t i o n  o f perform ance data began as soon as the su b je c t  

en tered  the f i r s t  problem  number w ith  the a p p ro p r ia te  k e y s tr o k e s .  For 

th e  purposes of a n a ly s is ,  how ever, r e le v a n t d ata  were deémed to b eg in  a t  

th e  p o in t in  each problem a t .which the f i r s t  co n sid ered  c h o ic e  had to be

made. In th e  h ie r a r c h ic a l  c o n d i t i o n , \ t h i s  was on the page which l i s t e d  

the g e n e r a l in fo rm a tio n  c a te g o r ie s -  In the keyword c o n d it io n , t h is  was 

on the page d is p la y in g  the 2 6 - fo ld  breakdown o f  the a lp h a b e t . The 

reason  fo r  t h is  procedure was chat some su b je c t^  In the p i l o t  stu d y  

a u to m a tic a lly  keyed in  the s t a r t  o f a search  b e fo re  read in g  th e  ta sk  

s ta te m e n t, w hereas o th e r s  f i r s t  read the ta sk  s ta te m e n t , ' d e lib e r a te d  fo r
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a few taomenCs, and then keyed in  the s ta r t -n p  sequence fo r  a se a r c h .

Eliminating these preliminary elements from the calculations of search
» . -

tim e helped  sta n d a rd ize  t h i s  m easure.
■ 4

When th e  s u b je c t  b e lie v e d  th a t the o n ly  or l a s t  ta r g e t  in fo rm a tio n  

page fo r  a p a r t ic u la r  problem had been found , h e /sh e  was req u ired  to  key 

"98 ENTER". T his command term inated  the cu rren t sea rch  c a sk , prompted 

the su b je c t  to e n te r  th e  number o f the n ext search  ta sk , hnd cued the 

com puter to d is p la y  the r o o t page of the in fo rm a tio n  sy stem . Problem  

term in a tio n  fo r  the p u r ^ ^  o f d ata  a n a ly s is  was c o in c id e n ta l  w ith  the  

"98 ENTER" command.

i  '

P o s t - t e s t  , '

A fter  f in i s h in g  the SO sea rch  ta s k s ,  s u b je c t s  v»ere req u ested  to 

com plete  the v id e o te x -a p p lic a t io n s  q u e s t io n n a ir e  and to  r a te  the sea rch  

method u se d . They were then d e b r ie fe d  in  g e n e r a l terms as to th e  nature  

o f th e  re sea rch  h y p o th e se s .
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RESULTS AND DISCUSSION

' f  '  -

O verview

WiCh v a ry in g  d eg reçs o f ■q u a l i f i c a t io n  n e c e s sa r y , I t  can be a s s e r te d  

th a t most o f  the resea rch  h yp oth eses form ulated  p r io r  to  t h is  experim ent 

were supported''by the e m p ir ic a l outcom es.

h y p o th eses  1 and 2 

> ■
When co n sid ered  w ith ou t regard to  thé nature o f the sea rch  ca sk , 

the keyword system  dem onstrated  g en era l s u p e r io r ity  in  r e t r ie v in g  a 

g r e a te r  q u a n tity  o f r e le v a n t  in fo r m a tio n , but fa ile d -  to produce r e s u l t s  

which were s i g n i f i c a n t l y  d i f f e r e n t  from the h ie r a r c h ic a l  system  i n  o th er  

c a te g o r ie s  o f  perform ance. I n - th e  number o f  pages a c c e s s e d , sea rch  

t im e , and tim e per p a g e , th e r e  were no o v e r a l l  d i f f e r e n c e s . However, 

when sea rch  methods were compared In the c o n te x t  o f d i f f e r e n t  kind's o f  

sea rch  t a s k s j . d i s t i n c t  perform ance d i f f e r e n c e s  m a te r ia liz e d  in  th e  d a ta . 

In the s o lv a b le  u n lp a r t lt e  and m u lt ip a r t i t e  problem s, th e  keyword system  

not o n ly  sco red  more r e t r i e v a l  s u c c e s s e s , but. a l s o  req u ired  

s i g n i f i c a n t l y  fewer pages and l e s s  tim e to  f in d  t h i s  g r e a te r  q u a n tity  o f  

in fo r m a tio n . In  the u n eo lv a b le  p rob lem s, th e  p a tte r n  was r e v e r s e d . In, 

t h i s  in s ta n c e ,  i t  was the th e  h ie r a r c h ic a l  system  which p erform ed , 

b e t t e r ,  tak in g  c o n s id e r a b ly  fewer pages and le a s  tim e to confirm  the 

n o n -e x is te n c e  o f ta r g e t  in fo r m a tio n .
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H y p o th esis  3

'  ■ -
Both s p a t ia l  memory and id e a t io n a l  f lu e n c y  were found - to c o r r e la te  

m od erate ly  w ith  perform ance m easures* In  th e  h ie r a r c h ic a l  c o n d it io n ,
»

s p a t ia l  memory vas found to  c o r r e la te  p o s i t i v e ly  w ith  r e t r ie v a l  

s u c c e s s e s  and pages a c c e s s e d . In  the keyword c o n d it io n . I d e a t io n a l ,  

f lu e n c y  c o r r e la te d  n e g a t iv e ly  w ith  pages a c c e s s e d .

H ypotheses -4 and 5

Both search 'm eth od s w r e  ra ted  p o s i t i v e l y  a c r o ss  perform ance  

d im en sio n s , but no a p p r e c ia b le  d if fe r e n c e , was e v id e n t  between m ethods. 

There was an improvement In  a t t i t u d e  m easures a t p o s t - t e s t ,  but 

in c r e a se d  fa v o u r a b i l i t y  was co n fin ed  to the a p p lic a t io n  a c tu a lly ,  

ex p er ien ced  by s u b je c ts  and d id  not g e n e r a liz e  to  o th er  h y p o th e t ic a l  

a p p l ic a t io n s .  N e v e r th e le s s ,  i n i t i a l  a t t i t u d e s  toward v id e o te x  were

m arkedly fa v o u ra b le  and w ete in dependent o f  both gender and computer
1 , 

ex p e r ie n c e  I . . •

S s fr c h  Perform ance

The d ata  used in  a l l  p er fo rm a n ce-v a r ia b le  a n a ly se s  were the  

untransform ed mean sc o r e s  o b ta in ed  by each  s u b je c t  in  each o f  the th ree  

k in d s o f  sea rch  ta s k . There w e r e , in  o th e r  w ords, th ree  s c o r e s  per 

dependent v a r ia b le  fo r  each su b je c t  ; .  r e t r i e v a l  s u c c e s s  was an e x c e p t io n  

w ith  two mean s c o r e s ,  fo r  the two k in d s  o f  s o lv a b le  ta s k s .
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M u lt iv a r ia te  a n a ly s is  o f ,v a r ia n c e  was used t o ' t e s t  for  ' s ig n if ic a n t  

d if f e r e n c e s  among perform ance m easu res. B ecause B o x 's  t e s t  of the „ 

hom ogeneity o f v a r la n c e \c o v a r ia n c e  m a tr ices  was h ig h ly  s i g n i f i c a n t ,  

suB sequent u n iv a r ia te  F - r a t io  t e s t s ' in v o lv in g  th e  w lth ln -s u b je c t s  fa c to r  

were s t r in g e n t ly  e v a lu a ted  u s in g  the G r e e n h o u a e ^ e is se r  c o r r e c t io n  to  

d eg rees o f  freedom . V io la t io n  o f  th e  compound-symmetry assum pcion a ls o  

requ ire< | in. the B on ferron f com parisons o f  pairs- of-m eans th a t the  

s ta n d a r d -e r r o r  term used in  com parisons in v o lv in g  the w ith in -s u b je c t s  

fa c to r  be d er iv ed  from the d if f e r e n c e  sc o r e s  o f  the p a ir  o f c o n d it io n s  

co n cern ed . » '

■ M u lt iv a r ia te  a n a ly se s  fo r  main e f fe c t 's  and in t e r a c t io n s  in  the  

combined d ata  from  s o lv a b le  and u n so lv a b le  problem s (T a b le  11, Appendix 

H) y ie ld e d  h ig h ly  s ig n i f i c a n t  ]F -ra tlo s  fo r  .Search M ethod, Search Task, 

and a M ethod.x-T ask I n te r a c t io n .

U nivaria'.te t e s t s  o f  Search-M ethod e f f e c t s  (T ab le  12, Appendix H)

showed the keyword system  to  have been more s u c c e a s fn l  in  f in d in g  ...

r e le v a n t  ii^f orm ation than th e  h ie r a r c h y , F ( 1 ,4 0  ) -  1 7 .8 8 , 2  «OOl- In

. th e  keyword c o n d it io n , su b je c ts , found an averagb o f  1 .53  ta r g e t  pages as

opposed Æ0  1 .1 2  in  th e  h ie r a r c h ic a l  c o n d it io n , or about 37% more

r e le v a iy / in fo r m a t io n . There were no s i g n i f i c a n t  d i f f e r e n c e s  in  the  
1Other performance variables.

The very  la r g e  ^ - r a t io s  g en era ted  by the u n iv a r ia te  t e s t s  o f  Search . 

Task e f f e c t s  confirm ed major d i f f e r e n c e s  in  the demand c h a r a c t e r i s t i c s
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o f  each type o f r e t r i e v a l  problem {T able 1 3 , Appendix H)- Even when 

d eg rees o f  freedom w ere d r a s t i c a l ly  reduced to  c o r r e c t  fo r  h e te r o g e n e ity  

o f  v a r ia n c e -c o v a r ia n c e , e f f e c t s  a c r o ss  v a r ia b le s  w^re h ig h ly  

■ S ig n ifica n t: , fo r  r e t r i e v a l  s u c c e s s e s ,  ^  ( 1 ,4 0 )  » 2 2 2 .8 5 , < .001; for

pages a c c e s s e d , ( 1 ,4 0 )  -  4 6 .1 5 , £  < .001; fo r  sea rch  t im e , ^  ( 1 ,4 0 )  =• 

4 3 .3 9 , 2   ̂ .001; and fo r  tim e per p a g e , F_ ( 1 ,4 0 )  9 .8 1 , " 2  < .0 0 5 .

Comparisons betw een p a ir s  o f  Search Task means u sin g  the B o n ferron i 

t - t e s t  (T ab lé 1 5 , Appendix H) showed th a t more r e le v a n t  in fo rm a tio n  was 

r e tr ie v e d  in' the m u lt ip a r t it e  search  ta sk s  (1 .8 9  p ages) than in  

uni p a r t i t e  ta sk s  ( .7 6  p d g e s ) , 2  (40 ) » 1 4 .3 0 , 2  .01.,' C orresp on d in g ly ,

m u lt ip a r t i t e  ta s k s  consumed 63% more .pages (1 8 .3 5 )  than -u n ip a r t i  te  ta sk s  

(1 1 .2 6 ) ',  X  (4 0 )  -  8 .6 4 ,  £  < .0 1 , and took  a lm ost tw ice  as lon g  to 

com p lete  (201 secon d s v e r su s  1 1 5 ) , £  (4 0 )  ” 1 0 .0 4 , 2  "̂ .0 1 . While 

u n so lv a b le  ta sk s  consuni^d, in  tu rn , more pages than m u lt ip a r t it e  ta sk s  ’ 

(2 3 .2 8  pages v ersu s 1 8 .3 5 ) ,  £  (4 0 >  » 2 .8 2 ,  £  < .0 5 , t h is  d i f f e r e n c e  was 

n ot matched to  any s i g n i f i c a n t  e x te n t  by lo n g e r  sea rch  tim es (209  

secon d s v e r su s  2 0 1 ) .  Time per p a g e , on the o th e r  handy ^ a s  

s i g n i f i c a n t l y  low er in  u n so lv a b le  problem s (9 .6 1 ■ seco n d s) than in  

m u lt ip a r t i t e  ta sk s  (1 0 .9 8  se c o n d s ) , _t (4 0 )  -  .*4 .26 , £  .0 1 . In  sum

th e n , u n so lv a b le  problem s g e p e r a lly  dèmanded the most e f f o r t  o f  

se a r c h e r s  and s o lv a b le  u n lp a p t ite  casks the l e a s t . S o lv a b le  

m uL tlpar'tite problem s f e l l  somewhere' in  betw een , demanding a 

c o n s id e r a b le  amount o f search  e f f o r t  but a ls o  r e tu rn in g  the l a r g e s t  

q u a n tity  o f  r e le v a n t  In form ation  on the ex tra  in v e stm e n t.



48

D egrees o f freedom  in  the a n iv e r ia c e  t e s t s  fo r  Method x Task 

in te r a c t io n s  (T a b le .1 4 , Appendix H) were 'a lso  a d ju sted  by the 

G reenhouee-G eisser c o r r e c t io n .  Even s o ,  S^^ratlos m ain ta in ed  r e sp e c ta b le  

l e v e l s  o f s ig n i f ic a n c e ;  fo r  r e t r i e v a l  s u c c e s s e s ,  F_ ( 1 ,4 0 )  -  5 .3 3 ,  £  < 

.0 5 ; fo r  t o t a l  pages a c c e s s e d , F_ ( 1 ,4 0 )  -  1 3 .7 0 , ^  < .0 0 1 ; , and fo r  

search  t im e s , F ( 1 ,4 0 )  -  1 3 .1 3 , 2  5' .0 0 1 . «•

Subsequent c o n tr a s t s  o f  p a ir s  o f Method x Task acjans .by the  

B on ferron i procedure (T ab le  15, Appendix H) were l im ite d  to  th o se  

f betw een Search Methods and w ith in  each  l e v e l  o f  Search Task- As

summarized in  T able 4 and I l lu s t r a t e d  in  F igu re 2, the keyword system  

V ' . scored  more h i t s  than the h ie r a r c h ic a l  system  In  both  the u n ip a r t ic e

■tasks and th e  m u lt ip a r t i t e  t a s k s .  Only In the m u lt ip a r t it e  c o n d it io n  

was th e  d if f e r e n c e  (2 .1 8  pages V ersus 1 .5 9  p a g es) s i g n i f i c a n t ,  jC (4 0 )  »

■ 5 .5 2 , 2  < .01 ' — r e s u l t  which s u g g e s ts  a kind o f  " In crea sin g

- • retu rn s"  e f f e c t .  Means fo r  the t o t a l  number o f pages -accessed a te  shown

in  Table 5 and p lo t te d  in  F igu re 3 , The means fo r  search  tim es appear 

in  Table 6 . and F igure 4 -  As su g g ested  by th e se \d a ta . summaries though, 

d if f e r e n c e s  are probably  b e s t  d isc u sse d  in  the c o n te x ts  o f  s o lv a b le  and 

u n so lv a b le  problem s.

With r e fe r e n c e  to  s o lv a b le  problem s f i r s t  o f  a l l ,  keyword r e t r ie v a l

was more econom ical than h ie r a r c h ic a l  r e t r i e v a l  in  both  u n ip a r t ic e  and
- .

m u lt ip a r t it e  t a s k s .  In u n lp a r t lt e  t a s k s ,  th e  keyword system  req u ired  

342 few er pages (8 .9 5  v e r su s  1 3 .5 7 )  to  f in d  ta r g e t  in fo r m a tio n , 2  (8 0 )  -  

;2 .6 0 , 2   ̂ .0 5 .  In  m u lt ip a r t i t e  c a sk s , 192 few er p ages were req u ired  by
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TABLE 4

T a rg e t  p ag es s u c c e s s f u l l y  r e t r i e v e d :  
means and s ta n d a rd  d e v ia t io n s  ( i n  p a r e n th e s e s )

Search task
Search metljod M arginal

Ü n ip a r tite , M u lt ip a r t it e means

h iera rch y .64 1 .5 9  . 1 .12
( .1 4 ) ( .5 8 ) ( .3 4 )

Keyword .88 2 .1 8 1 .53
( .1 7 ) ( .5 1 ) ( .3 0 )

M arginal means , ■ 1 .8 9 .
. (.19) ( . 6 2 )

.

I
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PIpURE 2

Mean number of  r e t r i e v a l  s u c c e s s e s  a s  a f u n c t i o n  o f  s e a r c h  ta s k -
V e r t i c a l  b a r s  r e p r e s e n t  95% c o n f id e n c e  i n t e r v a l s .
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TABLE 5

T o ta l pages a cc e sse d  ; 
means and standard  d e v ia t io n s  ( in  p a r e n th e se s)

51

'

Search method
Search cask

M arginal
meansU n lp a r t lte M u lt ip a r t it e U n so lvab le

.H ierarchy 13 .5 7  . 2 0 .2 4 18 .7 3 17 .5 2
. ( 4 .0 1 )  ■ ■ ( 5 .8 4 ) ( 7 . 8 1 ) ( 4 .3 4 )

Keyword 8 .9 5 1 6 .4 5 2 7 .8 2 17 .7 4
( 2 . 9 4 )  . ( 4 . 7 2 ) (1 0 .5 8 ) ( 4 . 6 5 )

M arginal meana . 1 1 .2 6 1 8 .3 5 2 3 .2 8  '
( 4 .1 9 ) ( 5 . 5 9 ) ( 1 0 .2 7 )
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fig u re  3

Mean number o f  p ages  a c c e s s e d  as a  f u n c t i o n  o f  s e a r c h  t a s k .
V e r t i c a l  b a r s  r e p r e s e n t  95% c o n f id e n c e  i n t e r v a l s  .
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TABLE ,6 ■

Search tim es ( s e c o n d s ) :  
means and s t a n d a r d  d e v ia c io n a  ( i n  p a r e n t h e s e s )

Search.m ethod
Search ■ cask

M arginal
meansU n ip a r tic e • M u lt ip a r t ite U n so lvab le

H ierarchy 1 40 .13
(4 8 .8 5 )

2 3 0 .91  
.^ 7 3 .6 3 )

1 8 7 .4 6
( 7 9 .0 2 )

186 .17
(4 9 .6 1 )

Keyword 8 9 .3 5  
(3 4 .3 1 )  ■

170 .42
(6 3 ,3 5 )

2 3 1 .0 5
(6 7 .9 6 )

163.61  
(4 4 .3 5  )

M arginal means 1 14 .74  ■ 
• (4 8 .9 8 )

20 0 .66
(7 4 .4 3 )

2 0 9 .2 6
(7 .6 .0 6 )

:
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keyword r e t r ie v a l  (1 6 .4 5  v ersu s 2 0 .2 4 ) ;  but t h i s  d i f f e r e n c e  was ndc 

*■ /  s t a t i s t i c a l l y  s i g n i f i c a n t .  The keyword system  was a ls o  f a s t e r  than the

h ie r a r c h ic a l:  51 secon d s f a s t e r  in  the u n lp a r t lt e  ta sk s  (89 seconds

v e r su s  1 4 0 ) , jt (8 0 )  -  3 .2 0 , £  < .01; and 61 secon d s f a s t e r  in  the  

m u lt ip a r t i t e  ta sk s  (170 secon d s v ersu s  ’2 3 1 ) , _t (8 0 )  -  3 ..81 , £  < .0 1 .

■ • X " -

When. u n so lv a b le  problem s were c o n s id e r e d  in d ep en d en tly  o f  the  

O th ers , th e  r e l a t i v e  s ta n d in g s  o f  the two sea rch  methods underwent a  

dram atic tu rn ab ou t. In  th e se  ta s k s , th e  h ie r a r c h ic a l  se a r c h e s  used

33% .fewer pages than keyword sea r c h e s  (1 8 .7 3  versu s 2 7 .8 2 ) ,  t (8 0 )  
/  : ~

J  ■

- 5 .1 1 ,  £  < .0 1 , and were com pleted  a b o u t '44 secon d s f a s t e r  on the  

average (187 secon d s v ersu s  2 3 1 ), Jt (8 0 )  -  - 2 .7 5 ,  £  < .0 5 .

W hile the' o v e r a l l  JF-teSt d id  n o t show any s ig n i f i c a n t  d i f f e r e n c e s

in  tim e per page due to  Method x Task e f f e c t s .  Table 7 and F igu re 5

r ^ e a ^  a p a tte r n  o f r e la t io n s h ip s  th a t  i s  s u f f i c i e n t l y  r e g u la f  to

j u s t i f y  a few comments. As the sea rch  ta sk  became more com plex,

u n lp a r t l t e  to  m u lt ip a r t i t e ,  th e  average tim e per page in c r e a se d  from

1 0 .2 2  secon d s to ’ 1 0 .9 8  seco n d s . As the search  ta sk  consumed even more 
»

pages in  th e  u n so lv a b le  problem s, n o t o n ly  d id  th e  average tim e p er  page

drop in  both  the h ie r a r c h ic a l  and keyword c o n d it io n s  ( t o  10 .4 5  and 8 .7 7  
o ’.

secon d s r e s p e c t i v e l y ) , but the speed gap between sea rch  methods w idened .

When s o lv a b le  problem s were su b je c te d  to  a se p a r a te  a n a ly s i s ,  

m u lt iv a r ia te  t e a t s  o f s ig n i f ic a n c e  (T ab le  1 6 , Appendix H) a g a in  showed 

main e f f e c t s  fo r  Search Method [JF (4 , 37) -  10 . 35 , £  < .001] and Search
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,JCABLE 7
S

Time p e r  page  ( s e c o n d s ) : 
means and s t a n d a r d  d e v i a t i o n s  ( i n  p a r e n t h e s e s )

Search method'
Search task

M arginal
meansU n lp a r t lte M u lt ip a r t ite U n so lvab le

H ierarchy 10.34 1 1 .5 2 10 .4 5 10.77
. ( 1 .7 9 ) (2 .5 0 ) ( 2 .6 7 ) (2 .0 6 )

Keyword 10 .0 9  ' 10 .44 8 .7 7 9 .77
(? .0 3 ) ( 2 .6 7 )  • ( 2 .2 4 ) (2 .3 9 )

M arginal means 1 0 .2 2 ,
(2 ,4 6 )

10 .98
(2 .6 1 )

9 ,6 1
( 2 .5 8 )

#

( .
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riGU&E 5
Mean t im e p e r  page a s  a f u n c t i o n  of s e a r c h  r.asV.
V e r t i c a l  b a r s  r e p r e s e n t  95% c o n f id e n c e  I n t e r v a l s .
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Task ( 4 ,3 7 )  *• 6 6 .5 1 , £  < .0 0 1 ] ,„ b u t  did not in d ic a te  any in t e r a c t io n .  

Subsequent u n iv a r ia te  t e s t s  ib y  Search-M ethod e f f e c t s  ’(T ab le 17,

Appendix H) g e n e r a lly  c o n f i r m e d i n t e r a c t i o n  r e s u l t s  observed  in  the 

combined d a ta , nam ely, showing the keyword system  su p er io r  on th ree  out 

o f  four perform ance m easu res. As p r e v io u s ly  n o te d , the keyword system  

r e tr ie v e d  more r e le v a n t  in fo rm a tio n 'a n d  ^aa more e f f i c i e n t  in  so d o in g . 

On the a v era g e , keyword sea rch es  in  s o lv a b le  problem s req u ired  251 fewer 

pages (1 2 .7 0  v ersu s  1 6 .9 1 ) ,  IF ( 1 ,4 0 )  « 1 4 ;2 2 , £  < .0 1 , and were 30% 

f a s t e r  (130 secon d s v ersu s  1 8 6 ), ^  ( 1 ,4 0 )  “ 1 3 .1 7 , £  < .0 1 . D if fe r e n c e s  

due to  Search-T ask c h a r a c t e r i s t i c s  (T ab le 18, Appendix H) were I d e n t ic a l  

w ith  th o se  reported , aboVe excep t th a t î j - r a t io s  tended to  be la r g e r .

.

As an a id  in  id e n t i f y in g  the most d is t in g u is h in g  c h a r a c t e r i s t i c s  o f  

h ie r a r c h ic a l  and keyword r e t r i e v a l  and as a te s t -  of the redundancy o f  

perform ance m easu res, both  tw o-group (S earch  Method) and s ix -g r o u p  

(Method X Task) s te p w ise  d isc r im in a n t a n a ly s e s  were c a r r ie d  out on th e  

t o t a l  d ata  s e t . In both  c a s e s ,  the r e l a t i v e  d is c r im in a t in g  power o f  -the 

v a r ia b le s ,  as r e f le c t e d  in  th e ir  order o f e x t r a c t io n ,  was id e n t ic a l ;  

r e t r i e v a l  s u c c e s s  f o l l o w d  by pages a c c e sse d  and search  t im e . In the

two-group a n a ly s i s ,  no one v a r ia b le  had by i t s e l f  s i g n i f i c a n t

d i3 cr lm in a tln g .,3 ^ im r , so  th a t  lo a d in g s  on the s in g le  r e s u l t in g  fu n c tio n

(T able 8 ) d id  not r e f l e c t  the order o f  e x t r a c t io n .  '

As the c l a s s i f i c a t i o n  r e s u l t s  in d ic a t e ,  the d er iv ed  l in e a r  

com p osites were not p a r t ic u la r ly  a ccu ra te  in  d i f f e r e n t ia t in g  group 

membership: '66.7%  of the c a se s  c o r r e c t ly  c l a s s i f i e d  in  the tw o-group

\



59

TAB3Æ 8

S ta n d a r d i z e d  c o e f f i c i e n t s  and c l a s s i f i c a t i o n  r e s u l t s
f o r  d i s c r i m i n a n t  models

C anonica l C la s s i f i c a t io n  V a r ia b le s  S tandard ized  
A n a ly s is  c o r r e la t io n  accu racy  in c lu d ed  , c o e f f i c i e n t s

Two~gro<ip

F unction  1 .34 6 6 . 7% H its" -  ■ 
Pages
Search tim e

.71
1 .4 6

-1 .6 0

S iargrou p

F u n ction  I .93 72.2% H its
Pages
Search tim e

1 . 00 
. - .2 8  

.01

F u n ction  2 .66 H it s
Pages
Search time

.11

.64

.41
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a n a ly s is  and 72 -21  in  tVie s ix -g rq u p  a n a ly s i s .  N e v e r tih e le ss , the ' 

s ix -g r o u p  a n a ly s is  did p roduct some u s e fu l  in fo rm a tio n - The f i r s t  - 

d iscT im in an t fu n c tio n  was h e a v ily  loaded  w ith  th e  r e c j f l l  m easure, h i t s ,  

w h ile  th e  second fu n c tio n  was loaded  w ith  measures' o f  r e t r i e v a l  e f f o r t ,  

pages a c c e sse d  and search  tim e. Thus, from th e s c a t t e r p lo t  in  F ig u re  6 ,

i t  can he seen  th a t  g r o u p s .in , or c lo s e s t '  t o ,  th e 'lo w e r  r ig h t  quadrant

 ̂ ' ■ ' ' '(k ey w o rd -u n ip a r tité  a n d 'k eyw oT d -jau ltip artite ) r ep resen t the most r e c a l l .

w ith  th e  l e a s t  e f f o r t ,  w h ile  the group in  th e  upper l e f t  quadrant

eyw ord '-u n solvab le) r e p r e se n ts  the l e a s t  r e c a l l  w ith  th e  most e f f o r t .

T h is  i l l u s t r a t e s , ' ,  q u i t e  l i t e r a l l y ,  ' th e  combined e f f e c t s  o f  the? Method x

Task, in t e r a c t io n  d escr ib ed  ab o v e . ■

- . S im ple c o r r e la t io n s  among dependent” m easures showed th a t the number

o f pages 'accessed  was p o s i t i v e l y  c o r r e la te d  w ith  se a r c h 't im e  in  both  

search  c o n d it io n s  ( h ie r a r c h ic a l  = + .7 3 ;  keyword £ = . + . 5 8 ) .  N otab ly , 

th e se  a s s o c ia t io n s  were su b s ta n t ia lly .w e a k e r  than th e  c o r r e la t io n  o f  

+ .9 0  found in  p i l o t  ife sea rch . The o n ly  o th er  s iz e a b le  c o r r e la t io n  was 

'betw een p ages a ccessed  and r e t r i e v a l  su c c e s s  ( r  = + .6 0 ) ,  t h i s  in  the- 

h ie r a r c h ic a l  data s e t . ' • '

' H ie r a r c h ic a l R e tr ie v a l  or Keyword R e tr ie v a l?  ' . ‘

As, the r e s u l t s  have shown, th e r e  are r e a l  and s u b s ta n t ia l  

differences between hierarchical retrieval and îceyword retrieval in 

v id e o te x . S p e c i f i c a l ly ,  th e  keyword system  dem onstrated  su p e r io r  

perform ance in  s o lv a b le  sea rch  ta sk s  w h ile ,  c o n tra ry  t o 'e x p e c t a t io n s ,
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flGURE 6
i

S c a t te r p lo t  r e s u l t in g  from d isc r im in a n t a n a ly s is  o f  

perform ance data grouped accord in g  to Sear’ch Method and 

Search T a sk .' The h o r iz o n ta l  a x is  r e p r e se n ts  C anonical 

D iscr im in a n t F u n ction  1 , w hich I s  h e a v i ly  load ed  w ith  the  

measure o f  , r e c a l l ,  ^ ^ ^ ^ a t i o n  hits" (s e e -T a b le  "8). The 

■ v ertica l a x is  r e p r e se n ts  .C anonical D iscr im in a n t F u n ction  2 , 

w hich i s  h e a v i ly  load ed  w ith  m easures o f sea rch  e f f o r t ,  

pages a cc e sse d  and sea rch  t im e . O b servation s in  th e  low er , 

t i g h t  q u ah ran tfare I n d lc a f iv e  o f  h ig h  r e c a l l  w ith  l i t t l e  

work, and r e p r e se n t  th e  most e f f e c t i v e  com b in ation s o f

sea rch  method and r e t r i e v a l  ta s k . O h aeryation s in  th e  upper 

l e f t  quadrant s ig n i f y  low  r e c a l l  and much work, and 

r e p r e se n t the l e a s t  e f f e c t iv e ,  co m b in a tio n s .

i
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th e  h ie r a r c h ic a l  perform ed more e f f i c i e n t l y  when ta r g e t  in fo rm a tio n  was, 

n ot a c t u a l ly  p resen t in  the d a ta b a se . A lthough i t  m ight be tem pting to  

argue th a t the o v e r a l l  trend  fa v o u rs keyword r e t r i e v a l  an^ th a t th e  

r e s u l t s  In the u n so lv a b le  problem s m ight be c h a n c e ’.a n o m a lies , th e  

d if f e r e n c e s  in  the l a t t e r  c a se  are too  la r g e  and too  c o n s is t e n t  to  

support such a c o n te n t io n  ( s e e  F igu re 7 ) .  There a r e ,  in  r e tr o s p e c t  

m oreover, sound rea so n s fo r  th e  h ie r a r c h y ' s  b e t te r  show ing in  u n so lv a b le  

t a s k s . . .

I f  we a ccep t th e  book model o f  in d e x in g  put forward by Thomas and 

Schnbas (1 9 8 1 ) ,  a cco rd ih g  to  w hich th e ,h ie r a .r ^ h ic a l in d ex  fu n c t io n s  a s  a 

t a b le  o f  c o n te n ts  and th e  keyword d ir e c to r y  as a back—o f-th e -b o o k  in d e x , 

th en  .one c h ie f  advantage o f  the h iera rch y  becomes a p p a ren t. A read in g  

o f  the menu o f  in fo rm a tio n  ca tegorizes and c a te g o r y  d e s c r ip to r s  a t  the 

top  o f  the h iera rch y  q u ic k ly  e s t a b l i s h e s  fo r  the u ser  rough g u id e l in e s  

a s  to  th e  s i z e , sh a p e , b o u n d a r ie s , and co n ten t domains o f  the d a ta b a se . 

In  th e  keyword d ir e c to r y  on the o th er  hand, t h i s  k ind  o f  

m eta -in fo rm a tio n  does n ot seem to  come as e a s i l y .  The keyword d irecco ijy  

d oes n o t ,  a f t e r  a l l ,  have any k ind  o f g ro ss  s tr u c tu r e ;  -it  i s ,  colum n, 

a f t e r  colum n, a parade o f  d e t a i l .  Thus, a t th e  b eg in n in g  o f  any -search , 

th e  h iera rch y  u se r  can l o g i c a l l y  e l im in a te  from c o n s id e r a t io n  th o se  

p o r tio n s  o f the d atab ase which are u n l ik e ly  to c o n ta in  th e  ta r g e t  

in fo rm a tio n  and, c o n c u r r e n tly , l im i t  h is /h e r  e x p lo r a t io n  to the most ■ 

p rom ising c a t e g o r ie s .  N a tu r a lly , d isc o n fir m a tio n  in  u n so lv a b le  search  

casks w i l l  be r e l a t i v e l y  fa s t ,w h e n  the range o f  th e  sea rch  i s  so  

red u ced . The keyword u s e r , m eanw hile, i s  a lw ays o b lig e d  to d e a l w ith
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th e  e n t ir e  d a ta b a se , the boundaries o f which are probably unknown or 

e l s e  some^rtiat fu z z y , and, i f  u n su c c e ss fu l w ith  the f i r s t  sea rch  term , 

must tr y  some v a r ia n t  or new term u n t i l ,  having exh au sted  h is /h e r  

p a tie n c e  or in g e n u ity , the chase i s  g iv en  up. But even a f t e r  e x te n s iv e  

s e a r c h in g , the keyword u ser  s t i l l  cannot be e n t i r e l y  c o n f id e n t  chat th e  

d e f i c i t  i s  in  th e  d a ta b a se  and n ot in  h is /h e r  a b i l i t y  to  g en era te  th e  

t ig h t  keyw ord, ; ■

S in ce  the keyword d ir e c to r y  runs a d is t a n t  second to h ie r a r c h ic a l  

in d e x in g  in  u n so lv a b le  prob lem s, i t  seems ap p ro p r ia te  to, ask  i f  keyword

r e t r i e v a l  p ro v id es o f f s e t t i n g  b e n e f i t s  in  o th er  k in d s o f  sea rch  t a s k s .

Upon com paring th e  perform ance o f  th e  two sea rch  methods in  s o lv a b le

prob lem s, i t  may have been n oted  th a t th e  d i f f e r e n c e s  were n ot

sym m etrica l from u n lp a r t l t e  to  m u lt ip a r t i t e  t a s k s .  Only in  se a r c h  tim e  

did  keyword r e t r i e v a l  prove to  be c o n a is c e n t ly  b e t t e r .  O th erw ise , in  

u n ip a r t ic e  c a sk s , the keyword system  r e tr ie v e d  about th e  same amount o f  

in fo rm a tio n  In. s i g n i f i c a n t l y  few er pages w h ile ,  in  m u lt ip a r t i t e  ta s k s ,

- i t  r e tr ie v e d  s i g n i f i c a n t l y  more in fo rm a tio n  in  about th e  same number o f  

p a g e s . A lthough the g r a p h ic a l r e p r e s e n ta t io n s  o f  th e s e  r e la t io n s h ip s  

(F ig u r e s  8 and 9 )  show a c o n v in c in g ly  c o n s is t e n t  perform ance sp rea d , i t  

-would be more s a t i s f y in g  i f  the n u m erica l p a tte r n  co u ld  be made a s  t i d y .

One way to  do fiftiis i s  to  c a lc u la t e  the c o s t  in  system  pages and tim e fo r  

a u n it  item  o f  in fo r m a tio n « ^ ^ h e  r e s u l t in g  r a t io s  show t h a t ,  in  

u n ip a r t ic e  ta s k s ,  one page o f  in fo rm a tio n  ob ta in ed  by keyword r e t r i e v a l  

c o a ts  10 pages or 101 secon d s and, by h ie r a r c h ic a l  r e t r i e v a l ,  21 pages
.

or 218 se c o n d s . In m u lt ip a r t i t e  ta s k s , one page o f  In form ation
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FIGURE 9

Summary com parison  o f  sea rch -m e th o d  pe rfo rm an ce
'c h a r a c b f e r i s t l c s  i n  m u l t i p a r t i t e  p ro b lem s
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" r e t r ie v e d  by th e  keyword .index c o s t s  7 .5  pages or 78 secon d s aij.d, by the

h ie r a r c h ic a l  in d e x , 1 2 .7  pages or 145 se c o n d s . A sim p le and c o n s is t e n t

r e la t io n s h ip  i s  Im m ediately e v id e n t .  To r e t r ie v e  a g iv e n  q u a n tity  o f  

In fo r tn a tio n > r e g a r d le s s . o f  the type o f  ta s k , i t  ta k es h a lf  as many pages 

and h a l f  as lo n g  by keyword as i t  does by h ie r a r c h ic a l  r e t r i e v a l .  T his 

i s  e q u iv a le n t  to  a 50% improvement in  search  e f f i c i e n c y ,  which i s  more 

than adequate com pensation  fo r  the w eaknesses noted  in  the u n so lv a b le  

problem s. An I n c id e n ta l  p o in t o f n o te  i s  ^ h a t  th e  c o s t  fo r  an item  o f

in form ation ., in  pages â ç c e s je d  or sea rch  tim e , can be reduced by 1 /4  to

1 /3 ,  r e g a r d le s s  o f  sea rch  p roced u re, i f  more .than one item  i s  ta r g e te d  

d uring  each se a r c h ,

In fo rm a tio p -P ro cesa in g  Demands'

Another fa c e t  o f  sea rch  perform ance which m er its  some attem pt a t an

ex p la n a tio n  concerns the f in d in g  th a t  the average tim e sp en t per page,

in  both  search  c o n d it io n s ,  in c r e a se d  as the sea rch  task  became more

j com plex but d e c lin e d  s i g n i f i c a n t l y  in  lo n g , u n so lv a b le  t a s k s .  T his i s

‘ l o g i c a l l y  s e n s i b l e . As a problem in c r e a s e s  in  d im e n s io n a lity , more 
. ! ■ . ■ ' .

in fo rm a tio n  p r o c e s s in g  by the sea rch er  i s  n e c e ssa r y  on each page; th ere
.

a r e ,  q u ite  s im p ly , more o p tio n s  to  e v a lu a t e .  Thus m u lt ip a r t i t e  ta sk s  

show an increm ent in .t im e  per page .over u n ip a r t lt e  t a s k s .  B u t, a f t e r  

e x te n s iv e  and u n s u c c e s s fu l s e a r c h in g , as the s u s p ic io n  g e t s  s tr o n g e r  

th a t  th e  ta r g e t  in fo rm a tio n  may not in  f a c t  be in  the d a ta b a se , the mode 

o f  in fo rm a tio n  p r o c e ss in g  probably s h i f t a  from r e l a t i v e l y  s lo w , c a r e fu l  

scan n in g  to  very  rap id  sc a n n in g :o f  the v id eo  d is p la y . C on seq u en tly ,
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u n so lv a b le  ta sk s  show a decrem ent in  tim e per page when compared to 

m u lt ip a r t it e  ta s k s .

B e s id e s  th e se  in fo rm â tI o n -p ro cèss in g  s i m i l a r i t i e s  betw een search  

m ethods, th ere  appear to  be q u a l i t a t iv e  d i f f e r e n c e s  a s  w e l l .  For 

in s ta n c e ,  the d i f f e r e n c e  in  tim e per page between search  m ethods ro se  

from .25 secon d s to  about 1 second to  a lm ost 2 secon d s as the ta sk  

req u ired  more pages and tim e . Whife t h i s  betw een-groups d if f e r e n c e  was 

n o t a t a t l s t i c a l l y  s i g n i f i c a n t ,  presum ably b ecau se  o f low  power, i t  d id  

have p r a c t ic a l  con seq u en ces in  the u n so lv a b le  ta sk s ;  a lth ou gh  keyword 

r e t r ie v a l  took some 50% more p a g es , t h i s  la r g e  page d i f f e r e n t i a l  was 

o f f s e t  in  the search-rtim e d i f f e r e n t i a l  bÿ th e  a b i l i t y  o f  keyword 

se a r c h e r s  to  tr a v e r se  th e  e x tr a  pages a t  a f a s t e r  r a t e . L earning  

e f f e c t s  can be ru led  out as an e x p la n a tio n  s in c e  the order o f  problem s 

was c o m p le te ly . random ized fo r  each s u b j e c t .  Why t h i s  d i f f e r e n c e  

appeared probab ly  has som ething to  do w ith  the unique ■

in fo r m a tio n -p r o c e s s in g  demands o f each sea rch  m ethod. In  th e  

h ie r a r c h ic a l  p roced u re , the sea rch er  b eg in s  w ith  a con cep t and scan s  

s u c c e s s iv e  menus o f .randomly ordered term s lo o k in g  fo r  a sem an tic  m atch. 

In  th e  keyword' p roced u re , by way o f c o n t r a s t ,  th e  sea rch er  g e n e r a te s  a 

term and scan s s u c c e s s iv e  menus o f  a lp h a b e t ic a l ly  ordered  term s lo o k in g  

fo r  a ty p o g r a p h ic a l m atch. Thus i t  seem s rea so n a b le  to assume th a t ,  on 

in d e x in g 'p a g e s , th ere  w i l l  be a sm a ll tim e d i f f e r e n t i a l  between  

sc a n n in g /in te r p r e t in g /c o m p a r in g  in  an u n stru ctu red  l i s t  o f ca teg o ry  

term s and sim p le  scaaning/com pa.rihg in , a s tr u c tu r e d  l i s t  o f keyw ords.

But in  lo n g  s e a r c h e s , which ty p iq a l ly  in c r e a s e  the. number pf in d ex in g
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pages a c c e s s e d , Che cu m u la tive  e f f e c t  o f  t h is  in fo r m a tio n -p r o c e s s in g  

d if f e r e n c e  w i l l  be d e te c ta b le  as a d i f f e r e n t i a l  in  tim e per page; hence 

the apparent spread  between sea rch  methods in  m u lt ip a r t it e  problem s and
■

u n so lv a b le  p rob lem s.

Search Perform ance and S u b jec t C h a r a c te r is t ic s  •

Perform ance v a r ia b le s  which su rv iv ed  s te p w ise  d isc r im in a n t a n a ly s is  

were grouped w ith  m easures, o f s u b je c t  c h a r a c t e r i s t i c s  in  a s e r i e s  o f  

c a n o n ic a l c o r r e la t io n s  and s te p w ise  m u lt ip le  r e g r e s s io n s  fo r  the  

purposes o f  d eterm in in g  w hether any r e la t io n s h ip  e x is t e d  between s e l e c t  

s u b je c t  c h a r a c t e r i s t i c s  and the fextent to  w hich perform ance cou ld  be 

p r e d ic te d  by s u b je c t  m easu res. In  th e se  a n a ly s e s ,  perform ance m easures 

were w eigh ted  to  r e f l e c t  the p r o p o r tio n a l d i s t r ib u t io n  o f the th ree  

k in d s o f sea rch  ta s k s  in  the. o r ig in a l  t e s t  b a t te r y ..

C a n o n ic a l-c o r r e la t io n  a n a ly se s  were perform ed on th e  t o t a l ,  

h ie r a r c h ic a l ,  and keyword data s e t s  o f  perform ance m easures and the  

s u b je c t  c h a r a c t e r i s t i c s  o f  g en d er , a g e , l e v e l  o f computer e x p e r ie n c e ,  

sp atla l-m em ory  a b i l i t y ,  id e a t io n a l  f lu e n c y , and h an d ed n ess. No 

s ig n i f i c a n t  o r-m ean in gfu l c a n o n ic a l v a r ia b le s  emerged from th ese  

a n a ly s e s .  '

In  the s te p w ise  m u lt ip le  r e g r e s s io n s ,  each major perform ance 

v a r ia b le  was p a ir e d  in  turn w ith  the s u b je c t  v a r ia b le s .  R e g r e ss io n s  o n \ 

the t o t a l  d ata  s e t  (T ab le 9 ) id e n t i f i e d  s p a t ia l  memory as a s ig n if ic a n t^
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TABLE 9

S i g n i f i c a n t  c o r r e l a t i o n s
betw een  s u b j e c t  v a r i a b l e s  and pe rfo rm an ce  v a r i a b l e s

Data s e t  P r e d ic to r C r ite r io n  P earson  r R^(%) Adj R^(%)

T o ta l S p a t ia l  memory H its  .42
1

I d e a t io n a l  f lu e n c y  Pages - .3 1

1 7 .8  1 5 .8

9 .8 7 .6

H ierarchy S p a t ia l  memory H its

S p a t ia l  manory Pages

.58

.44

3 4 .0  3 0 .5

1 9 .7 -  1 5 .5

Keyword I d e a t io n a l  f lu e n c y  Pages - .5 4 2 9 .5 2 5 .8

se
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p o s i t iv e  c o r r e la te  o f  r e t r i e v a l  s u c c e s s ,  or r e c a l l  [r̂  (4 0 )  » + .4 2 ,  £  < 

.0 1 ] ,  and id e a t io n a l  f lu e n c y  as a s ig n i f i c a n t  tteg a tiv e  c o r r e la te  o f  

pages a c c e s s e d , or work [r̂  (4 0 )  -  - . 3 1 ,  £  < .05j>  %hen r e g r e s s io n s  were 

su b seq u en tly  run u s in g  the d ata  s e t  from each sea rch  m ethod, the  

. r e s u l t i n g  c o e f f i c i e n t s  showed stro n g er  a s s o c ia t io n s .  In  th e se  

♦ s s o c ia t io n a ,  fu rth erm o re , each a b i l i t y  was t ie d  to a p a r t ic u la r  sea rch  

m ethod. As had been p r e d ic te d , s p a t ia l  memory sc o r e s  c o r r e la te d  w ith  

Ij^ era rch ica l peform ance : + .5 8  w ith  r e t r ie v a l  su c c e s s  (j^ < .0 1 )  and + .4 4

w ith  th e  number o f  pages a c c e sse d  < .0 5 ) .  In the keyword c o n d it io n ,  

by way o f  c o n tr a ,s t , i t  was id e a t io n a l  f lu e n c y  which had been p r e d ic te d  

as th e  more l i k e l y  m ed iator  o f  sea rch  perform ance, and s c o r e s  c o r r e la te d  

- .5 4  w ith  th e  number o f  pages a c c e sse d  < .0 5 ) .  D e t a i l s  o f  the  ̂

r e g r e s s io n  a n a ly se s  are shown in  T ab les 19 -22 , Appendix H. .

/  :
G o m p a tlb illty  o f  U sers and R e tr ie v a l  System s

' . ' Can anyone use e i t h e r  r e tr .ie v a l  system  w ith  r e l a t i v e l y  eq u al

■ eff'^gtiyeness hn.d e f f ic ie n c y ?  P rob ab ly  n o t . < |p .l th in g s  not b ein g  

equali from uiçer t o  u s e r , th e  r e s u l t s  o f the r e g r e s s io n  a n a ly se s  su g g e st  

th a t''sea rch ' perform ance can be e i t h e r  enhanced or im paired depending on 

i p a r t ic u la r  com bination  o f  r e t r ie v a l  method and u se r  a b i l i t i e s .

lia h ie r a r c h ic a l  s e a r c h e s , about 30% o f  th e  v a r i a b i l i t y  in  r e t r i e v a l  

s u c c e s s  and 15% Of th e  v a r i a b i l i t y  in  pages a c c e sse d  can be accounted  

fo r  by a sp a tia l-m e a o r y  f a c t o r .  Thus, e f f e c t i v e n e s s ,  or r e c a l l ,  seem s 

to  depend, in  part on the u s e r 's  a b i l i t y  to  a cq u ire  an ap p ro p r ia te

V
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s p a t ia l  m odel, or map, o l  th e  in fo rm a tio ti h iera rch y  and subseq-uently  

ap p ly  th a t  knowledge in  n a v ig a tin g  the a c tu a l t e r r ito r y »  I t  i s  

s u r p r is in g ’ Chough to fin d  Che same a b i l i t y  p o s i t i v e l y  c o r r e la t e d ,  even V 

i f  w ea k ly , w ith  an in d ex  o f  r e t r i e v a l  e f f o r t ;  the r e la t io n s h ip  one 

would e x p e c t  in  such a c a se  would be a n e g a t iv e  o n e . B ut, In  the  

h ie r a r c h ic a l  c a s e ,  r e t r i e v a l  su c c e s s  was p o s i t i v e ly  c o r r e la te d  (r  »

+ .6 0 )  w ith  pages a c c e s s e d . T his u n avo id ab le  n e c e s s i t y  to  work harder •' 

fo r  o n e 's  rewards in . t h e  h ie r a r c h ic a l  system  co u ld  be taken as a 

testa m en t to  i t s  in h e r e n t r i g i d i t y  and i n t r a c t a b i l i t y .

In keyword s e a r c h e s , about 25% o f  the v a r i a b i l i t y  in  pages a c c e sse d  

was accounted  fo r  by id e a t io n a l  f lu e n c y . The n e g a tiv e  c o r r e la t io n  

sim p ly  means th a t th e  r e la t io n s h ip  i s  What o n e^ w u ld  e x p e c t;  th e  more 

f lu e n t  the sea rch er  a s  a r u le ,  th e  l e s s  work n e c e s s a r y . I t  does n o t  

f o l lo w ,  how ever, th a t  a sea rch er  w ith  a c o n c e p tu a lly  r ic h e r  vocab u lary  

or one who is .  g iv e n  to  f r e e - a s s o c ia t in g  w i l l  f in d  more r e le v a n t  

In fo rm a tio n . F o r tu n a te ly  fo r  th e  u s e r , n e ith e r  e f f o r t  nor f lu e n c y  

appear to  be t ie d  to  r e c a l l  in  th e  keyword sy3tei%  A ll th a t can be sa id  

.with any c o n fid e n c e  i s  th a t  a f lu e n t  in d iv id u a l  m ight be s l i g h t l y  more 

e f f i c i e n t  a t  the ta s k .

R a tin g s  o f  Search  Methods

■ S u b jec t r a t in g s  o f  th e  h ie r a r c h ic a l  r e t r i e v a l  system  were 

.fa v o u r a b le  on a l l  ten  d im ensions but showed l i t t l e  v a r i a b i l i t y  from one 

dim ension  to  a n o th er , ran g in g  from an a b so lu te  low  o f  4 .3  to  an a b so lu te
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h ig h  o f  5 .9  a c r o ss  a i l  7 -p o in t  s c a l e s .  R a tin g s  o f  the-keyw ord system

were much the same, ran g in g  fro® 4 .7  to 6 .0 .  To determ ine w hether

d if f e r e n c e s  in  perform ance betw een sea rch  m ethods had been  tr a n s la te d

in t o  d i f f e r e n c e s  I n  s u b je c t iv e  e v a lu a t io n s ,  r a t in g  d a ta  were te s t e d  by 
b

f lo te - l l ln g ’ 3 ^  s t a t i s t i c .  The t e s t  showed no d i f f e r e n c e s  a t t r ib u ta b le

to  th e -S ea rch  Method fa c to r  (T ab le  2 4 , Appendix H) and so b la i's  fd r  more

. d e t a i le d  a n a ly se s  had to  be abandoned. O th erw ise , the o n ly  item  o f n ote

to  be e x tr a c te d  from th e raw sc o r e s  was th a t s u b je c t s  found th e

com puterized  v e r s io n  o f  th e  academ ic ca len d ar m o r e - in te r e s t in g  and more

e f f i c i e n t  than the p r in t  v e r s io n .  .
' ' . ' - ' A.

S u b je c t P e r c e p t io n s  o f  the Search  Methods

The fa c t- th a t la r g e  d i f f e r e n c e s  in  o b j e c t iv e  perform ance measures,

were n ot r e f le c t e d  . in  d e te c ta b le  d i f f e r e n c e s  in  su b jec tiv e^  rat-tl^ga. on

f '  . ' • . ' ■ •
r e la te d  perform ance d im en sion s r a i s e s  the- p o s s i b i l i t y  th a t  there; a re  in

r e a l i t y  no p s y c h o lo g ic a l ly  m e a n in g fu l-d if fe r e n c e s  b e tw ^ n  .search I .

m ethods. However, th e  r e a c t io n s  o f  s u b je c t s  who were shown both

r e t r i e v a l  sy stem s a f t e r  the experim ent c o n tr a d ic t  t h i s  v iew .’ The few

s tu d e n ts  who saw both sy stem s in  a c t io n  w ere c o n s id e r a b ly  more im pressed

by keyword r e t r i e v a l ,  and s e v e r a l  f in d lc a te d  t h a t ,  h id  they  tr ie d  b o t h , .

th e ir  r a t in g s  would hâve t* e n  q u ite  d ifferen t^ .
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A tt itu d e s  toward V id eo tex

V 2  ■ ■ .  . '  ■ •

McNemar ’ a % fo r  c o r r e la te d  jaeasures was used to  t e s t  fo r  J 

a ig n i f i c a a t  a t t i t u d e  change a s  the r e s u l t  o f  exposure to  a v id e o te x  

a p p l ic a t io n .  To determ ine w hether p re -ex p o su re  a t t i t u d e s  to  v id e o te x  

a p p lic a t io n s  ware lin k e d  to  the s p b je c t  v a r ia b le s  o f  gender and computer 

e x p e r ie n c e , t e s t s  o f  independence were c a r r ie d  o u t .

D e sp ite  th e  f a c t  th a t  o n ly  two o f the 42 s u b je c ts  had p r e v io u s ly  

en countered  com m ercial v id e o te x  and th a t  s l i g h t l y  l e s s  than h a l f  were 

co m p u ter-ex p er ien ced , pre—exposure a t t i t u d e s  to s e v e r a l  h y p o th e t ic a l  

v id e o te x  a p p lic a t io n s  ( s e e  Appendix E) were d e c id e d ly  fa v o u ra b le  (T able  

1 0 ) .  Only th e  a p p lic a t io n  a c t u a l ly  ex p er ien ced  during the ex p er im en t, a

com puterized  calendarT infQ rm ation  sy stem , produced s  s ig n i f i c a n t  ,
- '  * 2 

in c r e a s e  (28.6% ) in  th e  p ro p o r tio n  o f  favou rab le, r a t in g s  (% * ,1 0 .0 8 ,  2

< .0 1 ).'' O thfr a p p lic a t io n s  showed m a r g in a l,'n o n r * 8 ig n ifle a n t g a in s .

J e a ts  o f  p o s s ib le  p re -d isp O sln g  in f lu e n c e s  on i n i t i a l  a t t i t u d e s ,  ^.je*

computer e x p e r ie n c e  "and g en d er , d id  n o t p rov id e  ev id en ce  o f  any

"connection  (T ab le  2 5 , Appendix H ).

S u b je c t P e r c e p t io n s  o f  V ideotex-

- W hile a la r g e  m a jo r ity  o f , t h e  s tu d e n t s u b je c t s  were i n i t i a l l y  very  

r e c e p t iv e  to  s e v e r a l  h y p o th e t ic a l  v id e o te x  a p p l ic a t io n s ,  o n ly  in  th e  

a p p lic a t io n  a c t u a l ly  ex p er ien ced  w s  th ere  a s ig n lfIc a j^ t  in c t e a s e / i n  th e  

e x p r e ss io n  o f  f a v o u r a b i l i t y .  I t  seem s a lm ost a c o n tr a d ic t io n  then";

V
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TABLE iO

A t t i t u d e s  tow ard v i d e o t e x  a p p l i c a t i o n s

P ercen ta g e  in  favour
A p p lic a t io n  ■ -------------- ----------—  -------  —  ' B inom ia l .

P r e t e s t  P o s t - t e s t  ■ X p r o b a b ility ®

Com puterized ca len d a r 6 9 .Ô 9 7 .6 1 0 .0 8I. ^ —

C alendar +  tr a n s a c t io n s 8 1 .0 8 8 .1  • ■ — ;38

V id eo tex  ca len d a r  s e r v ic e 6 6 .7 7 1 .4 .6 9  - 4

Commercial v i,d eo tex  ■ 8 1 .0 8 5 .7  ' — .63

® The- b in o m ia l d is t r ib u t io n  was used to  c a lc u la t e  p r o b a b i l i t i e s  when the 
number o f changes was l e s s  thai\ t e n .  ' f

*
2  < . 0 1

O ’
■'  {

I
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to  s t a t e  in  th e  same b r e a th , th a t p r io r  computer e x p e r ie n c e  was n ot  

lin k e d  to  p r e t e s t , f a v o u r a b i l i t y .  One can s p e c u la te  o f  c o u r s e . th a t  

p r e t e s t  m easures may a c t u a l ly  have measured a n o n - s p e c i f ic  

pro-com puter a t t i t u d e .  There i s  some ev id en ce  to  su p p ort t h i s  v ie w .  

Market t r i a l s  ( E l s s l e r ,  1981; OCLC, 1981) have s h o w  th a t  i t  i s  

c h i e f l y  .among th e  young, w e l l  educated  Members o f  th e  m idd le c la p s

th a t  com puter c o n sc io u sn e ss  has been m ost e n t h u s ia s t i c a l ly  em braced.
/  ^

In a sam ple o f  u n iv e r s i t y  s tu d e n ts , a s im ila r  o u tlo o k  shou ld  n o t be

s u r p r is in g .  Such b e in g  th e  c a se  among the s tu d e n ts  who , i n i t i a l l y  _ 

in d ic a te d  fa v o u ra b le  a j ^ t u d e s ,  g e n e r a l c u lt u r a l  tren d s  and n ot  

p erso n a l e x p e r ie n c e  m aJ^K ve p re-determ ined  th e ir  r e s p o n s e s , w hereas 

fo r  th o se  who ware . i n i t i a l l y  n o n -co m m itta l, o r  who h e ld  u n favou rab le  

o p in io n s , th e  p erso n a l e x p e r ie n c e  o f  u s in g  a v id e o te x  system  may have 

. # pdrsyed th e  s tr o n g e r  r o le  in  w inning q u a l i f ie d  su p p o rt.
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GENERALi^ABÏLITY AND IMPLICATIONS OF EXPERIMENTAL FINDINGS

G e n e r a l iz a b l l l t y  to  V id eo tex

The s tr u c tu r e  and o p e r a tin g  c h a r a c t e r i s t i c s  o f the exp er im en ta l 

In fo rm a tio n  system  were- m odelled  on th o se  fe a tu r e s  c o m m o n  to  v id e o te x  , 

sy stem s such as P r e s t e l  (Rimmerj 1979; Dew, 1980; S te w a r t, Cox & 

p a r tn e r s , 1980; W illia m s, 1 9 8 1 ) , CAPTAIN (In o u e , 1980; Harashima & 

K itam ura, 1 9 8 1 ) , and T e lid o n  ( P a r k h i l l ,  1^80; . P h i l l i p s , . 1980; B a l l ,  

1981; L a tr e m o u ille  & L ee , 1981; D i l lo n  & Tombaugh, 1 9 8 2 ) . Three 

d if f e r e n c e s  shou ld  be noted  how ever, .  F i r s t l y ,  no a ttem p t, was made to  

em ulate e i t h e r .o f  th e  c u r r e n t ly  a v a i la b le  v id e o te x  g r a p h ic s  sy stem s;

Che exp er im en ta l- d a tab ase  was t e x t  o n ly . S eco n d ly , th e  d ata  

tr a n sm iss io n  r a te  o f  the h o s t  computer (9600 baud) was c o n s id e r a b ly  • 

h ig h e r  than what can be o b ta in ed  over a c o n v e n tio n a l te lep h o n e  l in e -  

(3O0-12O0 baud); n e v e r t h e le s s , t h i s  f e a tu r e  tî s an ex p er im en ta l 

c o n sta n t and was judged h n l ik e ly  to  c o n tr ib u te  t o . the r e a l  or 

p e r c e iv e d  advantage o f  e i t h e r  sea rch  m ethod. T h ir d ly , because  

eogp u ter  te r m in a ls , ra th er  than t e l e v i s i o n  m o n ito rs , were used  as •' “ 

k is p la y  d e v ic e s  th e  maximum d is p la y  c a p a c ity  o f  th e  ex p er im en ta l ' % '

system  was 24 l in e s  o f ,  80 colum ns (1920 c h a r a c te r s )  in  ^ n t f a s t  to  th e  

20 l in e s  o f  40 columns (800  c h a r a c te r s )  a v a i la b le  o n -a  t e l e y i s i o n  ■■ 

screen ;, a g a in , t h i s  f e a tu r e  was an ex p er im en ta l c o n s ta n t  and wab n ot  

ex p ec ted  to  in v a l id a t e  any com p arison s. Furtherm ore, th e  mSxlmnm. .. 

number o f  keywords and document t i t l e s  l i s t e d  on th e  keyword ’in d e x in g  ’• 

pages was l im ite d  to  1 6 , a number which can e a s i l y  be accom odated by
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co m m ercia l v id e o te x .

In  v id e o te x  sy stem s such as P r e s t e l ,  CAPTAIN  ̂ and T e lid o n , th e  

, ■ number o f  c h o ic e s  a v a i la b le  on any menu page i s  l im ite d  to  a maximum

' . o f  n in e  or te n , lb  p art by the p a r t ic u la r  page“ aumbering co n v en tio n

adopted to  id e n t i f y  n o d es , or le v e l 's ,  in . t h e  h ie r a r c h y  (Ih o u e , 1980; 

W insbury, 1980; B a l l ,  1 9 8 1 ), and a l s o ,  perhaps in  d e fe r e n c e  to  

M i l l e r ' s  m agic number se v e n -p lu s—or—m inus-tw o ( M il le r ,  1 9 6 7 ) , by a 

d e s ir e  to  keep  th e  shape o f  th e  h ie r a r c h y  as c lo s e  to  th e  optimum as 

p o s s ib l e ,  th a t  i s ,  narrow and deep r a th e r  than broad and sh a llo w  

' ; .  JCSlnuùëi,. 1979; t e e  , 1 9 8 0 ) . In  th e  h ie r a r c h y  d e v e lo p e d 'fo r  t h i s  

, Vn- ' , '.résearph,'/the8 .e  (p j ln c ip le * 'w e r e  g e n e r a l ly  observed,. I t  was s i x

«A t'dgoxïeg'.w idê 'àè th e  fop and ’v a r ie d  betw een fou r and sev en  l e v e l s  in

' ' - A ' y i ’- ’ ',d.«pt(K. 'iâow çyet; i,c(et'tain‘- ; ib a fa e t« ,r is t lc s  ‘o f  th e  ex p er im en ta l d a tab ase

i  .",' i-.' ,n e c e s s i t a t e d  the c r e a t io n  _8 o m e\# h n  pageg w ith  c o n s id e r a b ly  more

•'.'•7 'than-.ten ,cbolc.e».''' ip i.#ncby»itu% ipa@  (z%e l i d f  ^of,Academic

f.dTr exA^plp)  ̂ c%tf«gory t ë r à s  wecè> u s^ l% y  l i s t e d  '

■' . ’i ’ ; f  ■ ';.r ' : ^ .A lphàW ticg^ ,*'dapt)aiiÿn''w^^ ^ e n ,  dem onstrated

i'-'.v" I '  i i "  y .ôn i^ . t o o f  " y l o i a t i

not

f  'y io la t I n g  M i l l e r ’ s law  

perform ance

, ,  ̂ trèïa.tW'’dbcuAen^^ and .bageS wai^ec.roa8-referenced wit

t o p ic a l ly  

w ith in  in fo rm a tio n

■' ' „Ih ' g r - ip c ip lc , . f a i r l y  A b p h ls 't iç a tid;'keyword ' sy stem s which a llo w

...s’"* ■' ' ■'*
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fo r  keyword en try  a t  a k eyb oard , p o s t -c o o r d ln a t io n  o f  terms', and

cu stom ized  resp o n se  fram es, cou ld  be d evelop ed  fo r  v id e o te x  sy s te m s .
S -

However, two o f  th e  con seq u en ces o f  r e ly in g  on a  nu m erica l keypad fo r

in p u t ,  and i t s  r e q u is i t e  .menus, .were th a t  en try  term s had to he

pre—c o o r d in a te d , and re sp o n se  pages had to  be f ix e d  in  order fo

p re se r v e  a r e tr a c in g  c a p a b i l i t y ,  thus r e s u l t in g  in  an o p e r a tin g

procedure seem in g ly  a t  c r o ss -p u r p o se s  w ith  the aim s o f  the in d ex in g

sy stem . To be e x p l i c i t ,  the - sa v in g s  in  sea rch  tim e an d ,p a g es a c c e sse d

prom ised by a keyword approach cou ld  have been squandered on th e  e x fr a ,'

pages req u ired  fo r  menus. N o n e th e le s s , th e  number o f l e v e l s  o p t im a l ly /  , _

req u ired  to a ccess' any document was reduced , to a maximum o f  five'«âtW:l- c

i n  most c a se s  d id  not exceed  fo u r . In t e s t i n g ,  m oreover, th e  ,

'p r a c t ic a l  m e r its  o f  t h i s  approach w ere amply d em o n stra ted . ' .'-/v  .

i . p u c . t i o . . ,  o f  T ia d i a s ,  I ,  . /  ' v C z

Some o f  the r e s u l t s  gen era ted  by t h i s  ex p er im en t;^pbinÿ~ '̂c» /y'-'-"''

r e l a t i v e l y  s tr a ig h tfo r w a r d  le s s o n s  fo r  th e  conduct p f \L--' - '-.f- 

i'n fo r m a tio n -r e tr ie v a l. r e s e a r c h . For exam p le , '.th e -lfa ilu r#  to. .qbtàin,. 

s ig n i f i c a n t  r a t in g  d if f e r e n c e s  betw een s e a r c h ’me't.hods .c l s a f iy '  ’ Vi,--,

in d ic a t e s  th a t  sub j e c t s  r e q u ir e  an e x p e r ie n t ia l 'b a s is ' i - in lo r d e r  ..te" make.'■ , -; v

v a l id  com p arison s. T his argues b tr o n g ly ^ }b f cdu®se,..;f0ivid.',’' .-.■.-Vi,.-.-- ' . "V' ‘V ;

w ith ip -'B u b jec ts  d e s ig n  whenever s u b je c t iv e  "cOppaflStone,-0f3\’teçr iéy a l''' ' ?; " 'V ’’

sy stem s are  a t I s s u e .  S eco n d ly , th e  f a c t  .that s .té p ^ è e . d isc'rim ïpaht, ■ “ ■'

a n a ly se s  d id  n o t p a r t ia l  ou t any o f  the peri'bfAhace,^ v^ÿ.iabï'eaVent'er-'Kd , '

. ( i . e . '  r e t r i e v a l  s u c c e s s e s , pages a c c e sse d ',- seprchi tim e').Ndèÿipnst r a t e s C ^ i  -
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chat each  o f chase in d ic e s  ta p s  a unique sou rce  o f v a r l a b l i l i t y ,  even  

though th e r e  i s  s ig n i f ic a n t -  o v er la p  as w e l l -  C on seq u en tly , a l l  o f  

th e se  m easures a t  l e a s t  can be used as dependent v a r ia b le s  w ith o u t

f<ear o f  redundancy. - F in a l ly ,  Che s tro n g  in t e r a c t io n  betw een sea rch
/  ; ' /  . . . . .  - . . ' 
method and search  ta sk  u n d ersco res an a b so lu te  requirem ent to  sam ple a

v a r ie t y ’ o f . search  ta sk s  in  in fo r m a t io n -r e tr ie v a l  r e s e a r c h .

/  .U n d ou b ted ly , th e  c o n c lu s io n s  drawn'^bout the r e la t iv e  e f f e c t iv e n e s s  of

e i t h e r  sep rch  method would have been q u ite  d i f f e r e n t  had u n ^ lv a b le

.;  'ta sk s  n o t been in c lu d ed  in  the d e s ig n . S im ila r ly ,  i t  m ight n ot have

•, 'V>'' been o b v io u s  th a t  m u lt ip a r t i t e  sea rch es  are more econom ical than a

. s t r in g  o f  U n ip a r t lte  se a r c h e s  i f  both  had not been I n v e s t ig a t e d .

. '.y. iV/ïjO'e,‘Import p f th e  v id e o te x  a t t i t u d e  m easures i s  l e s s  c e r t a in ,  ' '

-I ')  ' ' ■ ;,■ •■■■■ v.CS.. b u t ,- , l f t .h 'e r e  ,;sre. any m essages in  th e se  r e s u l t s  fo r  the m arketing o f  ; V

.7  j;" . - ,V v id eo te ic , th e y  would « e e a  t o  be two: th a t.y o u n g  a d u lts  w ith  some

• ttôl^^èVaïty or c o i i e g e - a r e .  primed fo r  o om p u terln a tion ; and t h a t ,  among 

th o se  ,i(hO’ regard  -vldejotey u n favou rab ly  or s k e p t i c a l ly ,  f r e e  t r i a l  

se r y ic fts  m ight be s u c c e s s f u l  in  a t t r a c t in g  i n t e r e s t ,  yavou rab le  

. a t t i t u d e s  and h ig h  in t e r e s t  do n o t e n t a i l ,  how ever, a w i l l in g n e s s  to  - 

.. . p a y 'fo r  v id e o te x  . s e r v i c e s . P e r c e iv ed  u t i l i t y ,  c o s t , and I oth er  i s s u e s  

,'w«înld presum ably be more i n f l u e n t i a i s i n  any d e c is io n  tcy S u b sc r ib e , and 

th è se  fa c to r s  cou ld  b e s t  be id e n t i f i e d 'b y  th e  k ind  o f la  :ge-sc% le  

■ t r i a l s  now under w a y .• -

Turning our a t t e n t io n  to  sea rch  perform ance, we enc ju n ter  a

number, o f  r e s u l t s  w hich have major I n p lic a t io n a  fo r  Che d e s ig n  and

ii

1 /
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o p e r a tio n  o f  I n f o t m a t lo n - r e t r ie v a l . sy a tem s. F ir s t  o f  a l l ,  Che'4 ir ,e c t  ' '

a n 4 -lndiT ,èct\/evldeiîn ,e.:fàr: a  :âpàtiàl5 fail'tor mediaCljHg perform ance in  • * '

,  ̂' K , ' ' '& ,L u sk / 19 ' Beàbiasàt/, ;Dext*r & K k su îi^ s ■„, -

-, ' ' \  . . . .  &;:Egan, 19,82; R obert s o n , ,

. ,, .% ëçC ràciten  \ l $ 8 l r e c e i v e *  a d d it io n a l  sdpporc E'rbm'vthê  ̂ ‘ , .

V- .. . ' ; .' a sB Q eia ilp h  :d e#p n atfared  .?pa sço.res ^andrmeaânres b.f, ' V •

: , À’ : . , X v r g n a ll'a d d ' e f f i c i e n c y ' I g  , t h e .h ie r a r c h ic a l  'anarch c o n d ic io n . As 'fo r"  * ■ •  v,.'

." -, ; . n lê r à -r c b lc a i/a ^  id  paydiç-u lar',.:the tdnfl.i^*iK lqn .of .a r^ la trip q sh lp  - - * '■ .C

. -i-:- v' , '..deC-^ea àpatlal''.aen;oH '>aad'refer iWa'l'^jxèrf Qrmadda4giye;8-->\ few-'fflo.ra , ' ■ 4 ;

.’ . 'v .  . . - . ' - . ;}  ,'v - ' dee tb  .:fen'.''6bd; propÿàala' ' made lay .Wc%ov%y. and :\T$ic.dil fezl'a - ( 19^1 ) -fpr ■ "‘. . ' .v ’ , ' '

: ' r x H , r  % < " r f e b l a ^ k t n d . d ' f  ' keyword a,y3feew. dad: perhàps ,aaÿ '"'.■ ' ":4:

-  : . . ‘.V
iddfeitfdf’.;d*yicfe.>.‘',A,';ittaisairni;inA|.'iddfeK',;/nfc 'map., . .

Y .. -- ...x ' r-y y .'.

'J:- - / y/v(yy'''' 'dWtddgx ±at«^i«ci-ioaVd*'tw^^ ^ t& q d a  : jd a t  no ted  and th e '-
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som ething about th e  h e u r i s t i c s  "of sea rch  s t r a te g y  when both  

h ie r a r c h ic a l  and k ey w o rd -d irec to ry  r e tr ie v a l- , sy s te m s'’are a v a i la b le  to  

.. . a u s e r .  As à f i r s t , - p r in c ip l e ,  u se r s  should  avoid  lo o k in g  fo r

• ' in fo rm a tio n  one item  a t  a, tim e ; i t  w i l l  probably be ch eap er«to  do a l l

\  ' o f  one’ s  e l e c t r o n ic  sh o p p in g -in  one d a ta b a se  t r i p .  S eco n d ly , i f  th e

' ' , u ser  i s  rea so n a b ly  su re  th a t  the ta r g e t  in fo rm a tio n  i s  In the

.. ‘ ' d a ta b a se , then  the sea rch  method o f  c h o ic e  sh ou ld  be th e  keyword

system ; o th e r w is e , i f  t h e r e - i s  s tr o n g  d o u b t, th e n -a  h ie r a r c h ic a l  

, '  sea rch  sh ou ld  be co n sid ered  from the o u t s e t  or a f t e r  f a i l i n g  on a t

. -j ' l e a s t  two a ttem p ts by keyword. A l l  o th e r  th in g s  b e in g  e q u a l, th e  ' .

; , ' ,, ; com plem entary s tr e n g th s  o f  both  system s can b« e x p lo ite d  in  t h i s  way.

\  Even wherf the d i f f e r e n t i a l  e f f e c t s  o f - s p a t i a l  a n d -flu e n c y

, a b i l i t i e s  are en tered  in t o  th e  e q u a t io n , th e se , p r in c ip le s  remain

. i n t a c t .  , G iven th a t  keyword r e t r i e v a l  i s ,  to, b eg ln  'w ith , more " 

e f f i c i e n t  than h ie r a r c h ic a l ,  and th a t r e c a l l  I s  independent o f  e i t h e r  

s p a t i a l  memory or id e a t io n a l  f lu e n c y  -i n  th e  keyword system  but i s  

c o r r e la te d  w ith  s p a t ia l  a b i l i t y  in  th e  h ie r a r c h ic a l  sy stem , keyword 

r e t r i e v a l  comes out h e a v i ly  favoured  a s  a f i r s t  c h o ic e , 'e v e n  i f  the

■ u ser  has a co n cep t-p o o r  v o ca b u la ry . Further resea rch  in  t h i s  area  i s
. . . ,  .  .

w arran ted , how ever, s in ce- p art o f  the s u c c e s s  o f  keyword r e t r i e v a l  may 

be a t t r ib u ta b le  to  the brow sing f a c i l i t y ,  which was a ffo r d e d  by a 

v i s i b l e  keyword d ir e c to r y .  In moat keyword sy s te m s , th e  a u th o r ity  

l i s t ,  or th esa u ru s, i s  i n v i s i b l e  to  th e  s e a r c h e r .

Xt cannot have escap ed  n o t ic e  th a t  th e  a d d it io n a l  power and
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f l e x i b i l i t y  purchased by the k ey w o rd -d irec to ry  approach come a t a 

c o n s id e r a b le  c o s t  in  system  s p a c e . Whereas in d ex in g  pages in  the  

h ie r a r c h ic a l  in d ex  numbered about 60 to  7 0 , the in d ex in g  .pages fo r  the  

keyvO-rd system  numbered. 434., o f  which 66 (15%) «ere a c tu a l keyword 

p a g es , and th e  r.emalhing 368 '(6.S%),, d o c u m e n t - t it le  p a g es . T his  

ex p er im en ta l database'-W as qViite.'modesty about 700 in fo rm a tio n  p a g e s .  

E xtrap o la  t in g ..in d e x in g -  page fe q tilr e a e h ts  ' tp la r g e  d a ta b a ses does not 

encourage optim ism .' One cou ld  a r g u e ,,'o f  cou rse*  th'«th a t  th e  c o s t  o f  mass

S to r a g e - la  f a l l i n g  s t e a d i ly ;  s o ' t h a t  .10 .0 0 0  or e v e n ,1 0 0 ,0 0 0  in d ex in g  

■pages- wouli. 'iipt.be to o  many(-in. a h la rg p ''sy stem / - R eg a rd less  o f the  

.m ér ita  o f  'flaw s- in  t h i s  f d à so h ln g , i t  shbuld  "be' ^ s s i b l e  to reduce the 

t'njiiabef o f  ,ln 4 « * ih g (p a g W ’ req u ired  fo r  keyword r e tr ie v .a l  to  a 

f  f a c t io n a l  .amoûht : b o cu m en tfti t i e  pages j. the b ig  - hoarders o f . computer

.m eaory, ..çpüld. Be dropped- â itd g à fher a à 'a f ix e d  fe a tu r e  and sy n th e s iz e d  

in  r e a l , tim e as. the need'; a r i s e s S e l e c t i o n  o f  . a - g iv e n  keyword would  

open a  m a $ te r y ii lé , ,o i  ^keywords ; [ each  pair-éd; .wi th' th e  document t i t l e s  

to  .lAtick i t  had been fe fe r en ce d *  ' Efom th is '  l i s t  o f  document t i t l e s  

• and "correapbhding page numbers, th e  computer would c r e a te  one or more 

d o p u a e n t - t i t le  pâgéB u s in g  duroÿ pages d e s ig n a te d  fo r  t h is  p u rp o se . 

.This s o lu t io n  would .lim it'.k e y w r d  in d e x in g  pag.és in  th e  system  to  

th o se  c o n ta in in g  keyword l i - a t s , - th ereb y  h o ld in g  th e  .number o f s to r e d  

pages a t a l e v e l  c o m p e tit iv e  ..with any .h ie r a r c h ic a l  in d e x . Some 

d e te r io r a t io n  o f  system  resp o n se  tim e cou ld  be an un avo id ab le  

concom itant .o f r e a iy t im e  page c r e a t io n ,  but ex p er im en ta tio n  w ith  the  

p a r ^ e t è t s  im p lic a te d  should  r e a d i ly  dem on strate whether or n ot the 

e f f e c t s  a te  p s y c h o lo g ic a l ly  im p ortan t.

t
if
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As a f i n a l  comment, i t  must be s ta te d  th a t  th e  t a c i t  assum ption  

u n d er ly in g  the d is c u s s io n  o f th e  keyword and h ie r a r c h ic a l  r e t r i e v a l  

r e s u l t s  has been th a t  th e  id io s y n c r a t ic  o p e r a tin g  demands and 

c h a r a c t e r i s t i c s  o f  the two system s were r e s p o n s ib le  fo r  th e  

perforniM ce d if f e r e n c e s  o b serv ed . T h is i s  by no means e n t ir e ly  

j u s t i f i a b l e . I t  was p o in te d ly  remarked in  the rep o rt o f  p i l o t  

re se a r c h  th at s u b je c t s  d i f f e r e d  i n ,  th e ir  a b i l i t y  to  ca tch  on to  the  

optimum, s t r a te g y  fo r  keyword, r e t r i e v a l , and th a t ex p er im en ta l  

in s t r u c t io n s  were r e v is e d  a c c o r d in g ly  to  g iv e  s u b je c t s  th e  b e n e f i t s  o f  

C oaching and system  m o d e llin g  as w e ll  as w hatever, advantages m ight 

n a tu r a l ly  accru e from o b j e c t iv e  d i f f e r e n c e s  betw een the sy s te m s . 

Whether t h is  m a n ip u la tion  c o n tr ib u te d  to. perform ance d i f f e r e n c e s ,  and 

how la r g e  th e  e f f e c t  w as, are i s s u e s  w hlfh  clam our fo r  in v e s t ig a t io n .  

I f  the e f f e c t s  o f  coach in g  u se r s  in  sea rch  s tr a te g y  and o f m od ellin g  

the^ ùretjjléval system  turn out to  be s u b s t a n t ia l , then th e se  f in d in g s  -, 

would ha**', con seq u en ces fo r  u ser  in s t r u c t io n  in  g e n e r a l aqd m ight a l s o  

’shed some l ig h t '  on the f a i lu r e  o f  com parisons betw een h ie r a r c h ie s  and 

.A lp h a b e tic a l .d ir e c t o r ie s  (S te w a r t , Cox & p a r tn e r s , 1980; Tombaugh &

. McEwen, 19^2) to  f in d  . .s ig n if ic a n t  perform ance d i f f e r e n c e s .  In  any 

eV en tjj'çM s,,experiment; has shown t h a t , when coach in g  and system

mod^lj^ng are pfe^'yidcd, n o t, o n ly  i s  in fo rm a tio n  r e t r i e v a l  by keyword 

d ir e c to r y  f e a s i b l e  b u t,su c h  a system  i s  easy  to  u se  and works 

extrem e!^  w e l l .  ^

0
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APPENDIX A

Glossary OF VIDEOTEX TERMS , ■

V id eo tex  -  The in t e r n a t io n a l ly  adopted g e n e t ic  .tern  fo r  hybrid  '

■ com putet—t e l e v i s i o n  com m unications s e r v ic e s .  V id eo tex  e x i s t s  In  

. both  A c tiv e  and p a a a iv e  form s and can be o p era ted  on a v a r ie t y  o f  ' ' 

- tr a n sm iss io n  rnedlA^ in c lu d in g  ra d io -w a v e , c o a x ia l  c a b le ,  copper  

w ir e , and o p t i c a l  f i b r e .

. . . .  : -  /  ' 

B road cast v id e o te x  T h e ,g e n e r ic  term fo r  one-w ay, or p a s s iv e ,  v id e o te x  

'■ . —  also ' c a l le d  t e l e t e x t . Under t h i s  arrangem ent, a l im ite d  number

o f  In form ation  pages are b ro a d ca st a s  a jpackage a t  r e g u la r  c y c l i c  

in t e r v a l s  and th e  r e c e iv e r  ca p tu res them a s  th ey  r o l l  by fo r  

' . su bsequent a c c e s s in g .  ' . ' \

I n t e r a c t iv e  v id e o te x  -  The g e n e r ic  term  fo r  two-way v id e o te x  — a ls o  

c a l le d  v iew d ata - I n te r a c t iv e  v id e o te x  a llo w s  a u ser  to  a c c e s s  

s e l e c t i v e l y  a .th e o r e t ic a l ly  u n lim ite d  number o f  in fo rm a tio n  p a g e s , 

an d /or  o th e r  e le c t r o n ic  s e r v ic e s ,  a t  a tim e o f  th e  u s e r ’ s 

c h o o s in g .

r -
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P r e a te l  -  A f ir s t - g e n e r a t io n  v id e o te x  tech n o lo g y  and th e  p r o p r ie ta r y

n ^ e  o f  th e  in t e r a c t iv e  v id e o te x  s e r v ic e  p ion eered  by the B r i t i s h  

P o st O f f i c e .  P r e s t e l  was in trod u ced  to  the p u b lic  in  1976 and as
' *

o f  1981, co n ta in ed  ap p rox im ately  160 ,000  datab ase p a g e s .

T c lld o n  -  A. secoh d ^ gen eration  v id e o te x  tech n o lo g y  d evelop ed  by th e

Canadian Department o f  Communications and f i r s t  dem onstrated  it t .
' ' ' ■ ' . ' j  '

p u b lic ' i n  1 9 7 8 . T e lld o n  h a s been p u b lic iz e d  a s  b ein g  . • ' y

system -ln d ep en d en t'a n d  a s  b e in g  cap ab le  o f  g e n e r a tin g  , >

h ig h -r e s o lu t io n  geom etr ic  g ra p h ic s  from a  sm a ller  memory s to r e  » .•  

than th a t'req u ired ' by f i r s t —g e n e r a t io n , lo w - r e s o lu t io n , ' ^

- m o sa lc -g ra p h lcs  sy stem s. ,

In fo rm a tio n  p ro v id er  (IP )  — Any p r iv a te  or p u b lic  e le c t r o n ic  p u b lish e r  

who s u p p lie s  to  a common c a r r i e r ■in fo rm a tio n  or s e r v ic e s  s u it a b le  

fo r  v id e o te x  a p p l ic a t io n s .

Page -  The b a s ic  q u a n t ita t iv e  u n it  o f  v id e o te x  d i s p la y s ,  a page i s  one 

s c r e e n fu l o f  In fo rm a tio n . The maximum c a p a c ity  o f  «  v id e o t e x  page  

fo r  t e l e v i s i o n  d is p la y  i s  20 l in e s  o f 40 ch a r a c te r s  each,' or 800 

c h a r a c te r s . *

In fo rm a tio n  pages -  The e s s e n t ia l  in g r e d ie n ts  o f an in fo rm a tio n

d a ta b a se . In form ation  pages which are c l o s e l y  lin k e d  to' d e a l w ith  

a u n ita r y  cop cep t or body o f  t e x t  are  c a l le d  an In form âtion  

docum ent. Sim ply d e s c r ib e d , a page i s  a p h y s ic a l u n i t ,  w hereas a 

document i s  a l o g i c a l  u n it .

A
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In d ex in g  pages ‘- .P a g e s  which a llo w  a System  u se r  to  a c c e s s  in fo rm a tio n  

p a g e s . .  In d ex in g  piages c o n ta in  In form ation  about th e  lo c a t io n  o f  

in fo rm a tio n  p a g e s . - - . ' ' ' • \  .
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ASBPENDÏX b

EXAMPLE OF A aiEW&CHICAL SEARCH

Suppose th a t the system  u ser  were look ing  for  Inform ation concerning the, 
q u sL icy -p o in t average required fo r  a Student to  b e .p la ced  Oii thé Dean’ s L i s t .  
A fter  s e le c t in g  '‘S ta rt Tree Search" on the root page, PAGE 0000, the fa llo w in g  

_ menu o f g en era l.In form ation  ca teg o r ies-w o u ld  be d isp la y ed ;

, INFORMATION CATEGORIES; 4?hat
. y  ■ .■ . • . ■ ■ 0100

genejj^l categnry are you in te r e s te d  in?  ’ .

1 ■ REGULATIONS • . . . . .. . Admission procedures, d e f in i t io n s ,
' ’ gen era l academic r e g u la t io n s , a n d .r e g ia tr a t io a  d e t a i l s .

2 FACULTIES AND PROGRAMS . ' . . , General raquirem enta fo r  degree and
diploma programs o ffered  a t S a in t M a ry 's ,U n iv ers ity .

3 “ OpNTINUING EDUCATION . . i •. . . C redit and n o n -cred it  upgrading programs
fo r  p a rt-tim e  s tu d e n ts , taacher's, p r o fe s s io n a ls ,'a n d  o th e r .a d u lt s .

4 -  FINANCIAL INFORMATION - . . . .  • Fees and f in a n c ia l  inform ation^ In clu d in g
■ academic' Awards, sc h o la r sh ip * , b u r sa r ie s , and lo a n s . ,•

5 »  ACADEMIC DEPARTMENTS. . . . .  . . S p e c if ic  departm ental requirem ents and
d e sc r ip t io n s  o f a l l  cou rses o ffered  by u n iv e r s ity  departm ents.

. - . ' ! ' c . . . ' - ' ' .
6 ” CALENDAR OF EVENTS 1982—83 . . . Key d ates in  the academic y e a r , V .g .

ad m in la tra tiv e  d e a d lin e s , ex a m in a tio n 'p er io d s, and h o l id a y s .

a a iSurm ylng th at Inform ation on the D ean's L is t  i s  most l ik e ly  to  found under 
G ene/al Academic R eg u la tio n s, the f i r s t  in form ation  ca tegory  la  s e le c t e d  by 
keying "1 ENTER". This r e s u lt s  in  a d isp la y  o f  the .su b -to p ic s ' in  R egu lation s;

»
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3RÈGÜLATX0HSÏ WKich r e g u la tio n s  to p ic  are .you  in te r e s te d  in?
0110

1 “ Adm ission f r e - r e q u is i t e s  and Procedures

' 2- -  D e f in it io n #  > .■ '

3  “ Academic R egu lation s , V i :
4 “  R e g is tr a t io n  - . ■ '

5 “ STOfe in form ation  search > t  
■1

. (

; ' i
 ̂ 1

■\

Our sttarchex key# "3 ENTER" and g e ts  chc .Index o f  Academic R égu lâ tion s :

\ •

\

&
k -
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INDEX OF ACADEMIC'REGULATIONS : Which reg u la e io n  a re  you in te r a a te d  In?

1 T Nuabar%*f Coursa» In a Taar 16
,2 a A u d itlag  Courses 17
3 “ A csdanic A dvising • 18
4 ■ Grading system 19
5 ■ DttdergrSduate R atin g s  (G rades) 20
6 >* Q u a li ty  P o in t Average 21
7 * StAnding R equired fo r  Continuance 22

. 8 j* EiçMeinatinns : 23
9 “ E va lu a tio n s ■ 24

10 “ S p ec ia l E ra a in a tio n s  25
11 “ A cadeeic .Appeals 26
12 “'C r e d i t  ^ t h o n t  F in a l Exam ination 27
13 ■“ Course Changes - 28
14 ■ D atA aratian/C hange of Major 29
15, “ P rocedure fo r  Changing F acu lty  30

1120

W ithdrawing from a Course 
R etaking a Course 
W ithdrawal fo r  Academic Reasons 
Academic R e sp o n s ib ility  
Advanced Standing 
T ra n sfe r C red it
Advanced Standing by-Examinacion 
Second U ndergraduate D eg^e 
C e r t i f i c a te  of Honors ^Equivalency 
Convocation D ates, Degrees 
Degree o r Diploma in  AhsenclA 
D is t in c t io n s  
U n iv e rs ity  Medals 
D ean 's L i s t  ' ,
T ran scr ip ts

Upon keying ”29 ENTER” , the ta r g e t  page i s  d isp la y ed :

i - ’

■V-'
4'-.
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RBG #29 œ AS'S (.1ST
1275

At the ep j o f th* '*c*d««ie y e e r ^ f u l l - t im e  « tudetits  'whose q u a l i ty  po in t, 
average In d ica te#  high academic achievem ent w il l  have th e i r  names p laced  on 
the D ean '# L is t  bjr the Dean o f  the  F acu lty . T o 'q u a lify  fo r  th i s  re c o g n itio n , 
stu d en t#  must have a taken a t  l e a s t  f iv e  f u l l  co u rses  (o r the eq u iv a le n t)  
du rin g  the  academic year and ,have achieved a q u a li ty  p o in t average of 3,50 or 
h ig h e r , Placem ent on th e  D ean's L is t  w iljl be recorded on the s tu d e n ts ' 
t r a p a c r ip t , . ' - ' , ■

fOK lAST REGULATION* PRESS “1 
m  >  NEW TOPIC, PBJtSS' “I  ENTER"

ÿi
'"'L :

.

From th i s  p o in t , our .sea rch e r has the  o p tio n  of d i r e c t ly  accessin g  the next 
and l a s t  in fo rm ation  document a t  t h i s  le v e l  or c a l l in g  up PAGE 1398 fo r  a new., 
topic:;

- : -

I

I
I
I



NEW TOPIC: Where would you lik e :  to  go from here?

n

1398

1 -^>îlàdei‘

2 -  NEW ,TOPtC IN SEGUtATIONS

3 -  NEW INFORM&TioN CATEGORY' 

, 4 -  NEW KEYWORD

5 -  STOP INFORMATION SEARCH

f:mr

I
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APPENDIX C

EXAMPLE OF A KEYWCSID SEARCH   X

Suppo«« th a t  a  ,M««r ware lo o k tn s  fo r  ia fo r tu t t lo n  ûoncftr&lng th e
q u a lity -rp o iû t average req u ired  fo r  a a tad e o t to be p laced o n 'th e  D ean 's-. L i s t . 
A fte r  s e le c t in g  " S ta r t  Keyword Search” on the ro o t page, PAGE (WOO, the 
fo llo w in g  menu of a lp h a b e tic  ranges would be d isp lay ed :

• • ■ ' 8000 
KEYWORD RANGES: Which a lp h a b e tic  range co n ta in s  your ta rg e t  word* or phral

1 ,-  A ' ' , 14 - N
2 “ B , 15 0 "
3 -  C À ' 16 -p :
4 -  D f  ' 17 •Q
5 -  E 18 a .
6 -  F 19 s
7 , -  -G 20 •T . ;
8 -  H 21 D
9 -  I 22 V  -

10 J 23 w . ■
11 -  K X
12 -  L , 25 Y,
13 -  M 26 Z  . >•

-

At th i s  p o in t , o«ir aae rch er must th in k  of a keyword or key-phraae to use as a 
aearch  term and then s e le c t  the a p p ro p ria te  a lp h a b e tic  range. One p o s s ib i l i ty  
would be "Academic r e g u la t io n s " ,  bub a more s p e c if ic  term such as y-
“Q u 'a lity -p o in t average" o r even "D ean's l i s t ” would be ml»ch b e t t e r .  Assuming' 
th a t  "D ean's l i s t "  i s  chosen as the search  term , the c o r re c t s e le c t io n  would 
b« "4 ENTER", w h ic h ,re s u lts  in  a d iap lay  o f th e  f i r s t 'p a g e  of keywords 
beginning w ith the  l e t t e r  "D";



A

100

8040
KEYWORDS; D . . .

• /  1 Dante A lig h ie r i  . 1
2 * .Data p rocessing FOR KEYWORDS STARTING:
3 “  D ata s t ru c tu re s

. . 4 >. D eadlines Den V . . - “> @041
5 "  Dean (d e fin e d ) Dre . . .  -T->- 8042
6 » Dean's l i s t
7 Decanber even ts

. 8 D ec is io n  making ,
9 * D ecla ra tio n  o f major 

1 0 “  p e f in lc io n s  (academ ic)
11 “ Defoe, D aniel
12 “ Deformable bodies
13 * Degree requirem ents
14 “ D egree/diplom a d is t in c t io n s
15 “ D egree/diplom a in  ab se n tia
16 “ .D egrees/diplom as adbrded

17 -  m x z  ?AGË OF KEYWORDS '

Because th e re  a re  more than two pages o f kaymords beginning w ith  th e  l e t t e r  
’5>", a  m in i-d ire c to ry  o f the  .remaining pages i s  In c lu d ed , so th a t  i f  Che- 
sea rch e r does qo t w ish , to  browse through, theses pages by keying "17 ENTER” , the 
d e s ire d  page can be d i r e c t ly  accessed  by keying i n  i t s .  f o u f - d ig l t  ^ g e  number. 
In t h i s .c a s e ,  th e  sea rch  term i s  on the f i r s t  page d isp lay ed  and th e  sea rch e r 
sh o u ld 'n o v  key "6 ENTER"* Because on ly  one document has been re fe re n ced  under 
the  phrase "D ean's l i s t " ,  the  ta rg e t  Inform ation  page i s  im m ediately 
d isp lay ed : - '
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REG #29 DEAN'S LIST
1275

At the end of the academic y e a r , fu l l - t im e  s tu d en ts  whose q u a l i ty  p o in t 
average in d ic a te a  high academic achievem ent w il l  have ch a ir names p laced  on 
the D e a n 's  L is t  "by the  Dean o f the Faculty* To q u a lify  fo r  th i s  re c o g n itio n , 
s tu d en ts  must havd a taken a t  l e a s t  f iv e  f u l l  courses (o r  th e  e q u iv a le n t)  
during th e  academic year and have achieved a q u a li ty  p o in t average of 3.50 or 
h ig h e r . Placem ent on the D ean 's L is t  w il l  be recorded  on th e  s tu d e n ts ' 
t r a n s c r i p t .

FOR LAST REGULATION-,- PRESS "1 ENTER". 
FOR A NEW TOPIC, PRESS "2 ENTER".

From t h i s  p o in t,,  our sea rch e r has th e  op tio n  of d i r e c t ly  accessin g  the next 
and, l a s t  in fo rm atio n  document a t  th is  le v e l or c a l l in g  up PAGE 1398 fo r  a new 
to p ic ;
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1398
NEW TOPIC: Where would you l ik e  to  go from here?

1 ” Index o f Academic R egu lations

2 -  NEW TOPIC IN 8ECÜLATI0ÎJS .

3 -  NEW INFORMATION CATEGORY

4 -  NEW KEYWORD
t

5 -  STOP INFORMATION -SEARCH

Recause only one document in  the datahase was referen ced  under the key^phrase 
"Dean'-s l i s t " ,  s e le c t io n  o f  th is  term on PAGE 8040 r esu lted  in the immediate 
d isp la y  o f  th is  document. I f  " Q u ality -p o in t average" had, been used as the 
search  term however, an extra  step  would have been req u ired . For exam ple, 
s e le c t in g  the l e t t e r  "Q" on PAGE 8000 would c a l l  up PAGE 8170:
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f '  . 8170
KEYWORDS: Q-..

1 » Q u a ilcy of work l i f e
2 ” Q u ality  p o in ts  (course-w ork)
3 * Q u ality—point average  

j V 4 -  Q u a n tita tiv e  methods
5 -  Quebec a p p lica n ts

END OF KEYWORDS >0R THIS LETTER

Keying "3 ENTER" now r e s u lt s  in  a d isp la y  o f the t i t l e s  o f a l l  documents in  
the database referen ced  under "Q uailty-po±nt average” , togeth er  w ith  the  
corresponding pagçe numbers of th ese  documents :

/j
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8602
KEYWORD: Q u a llty -p o ln t average

PAGE; ' DOCUMENT TITLE:

1150 -  REG #6 QUALITY POINT AVERAGE

1265' -  REG #27 DISTINCTIONS
i

1270 -  REG #28 UNIVERSITY MEDALS

1275 -  REG #29 DEAN'S LIST

END OP PAGES FOR THIS KEYWORD

By keying  In the fo u r -d ig it  page number, 1275, the ta r g e t  document would now 
he d isp la y e d . \

\
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PERSONAL DATA QUESTIONNAIRE

il05

APPENDIX D

Pl€^fie p r in t . \  , Name

Sex _____  L eft or r ig h t  handed

Age, _________  Academic major _ _ _ _ _

A. Have you had*any p reviou s computer experience? . . . . . . .  Yes /  No
' I f  "Yes” , p lea se  d escr ib e  b r ie f ly :

B. Have you ever used a v id e o te x  system  (Q u esce l,-T e lid o n )?  . . Yea /  No 
I f  "Yea", p lea se  in d ic a te  amount o f experience in  hours;

G. Have you used Che U n iv e r s ity 's  Academic Calendar before?  . . Yes /  No'* /
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A P P E N D IX  E

VIDEOTEX ATTITUDE QUESTIONNEE

For .quescioaa 1 to 4 , you are to ra te  the p o te n t ia l  v a lu e  o f  
com puterized video aystema aa media for p resen tin g  and a c c e ss in g  
in form ation  se r v ic e s  o f various k in d s . C irc le  the number o f the  
response which b est d escr ib es  your op in ion  of the sta ted  proposal.

1 . Suppose that the U n iv ers ity  were to  m ake-^vailab le to  s t a f f  and 
stu d en ts  a com puterized ca len d ar-in form ation  s e r v ic e . What would be 
your r e a c tio n  to  such a proposal?

1 — unfavourable
2 “ unsure or no op in ion
3 -  favourable

2 . Suppose* that the U n iv ers ity  were to make a v a ila b le , to  s t a f f  and 
stu d en ts a com puterized calendar s e r v ic e  which would a lso  perm it • 
r e g is t r a t io n ,  grade r e p o r tin g , and o th er  academic ad m in istra tio n  by 
means o f an in te r a c t iv e  term inal? What would be your r e a c tio n  to such a 
proposal? ^

1 -  unfavourable
2 -  unsure or no op in ion
3 -  favourable

3 . Suppose Chat the U n iv e r s ity  were to make a s e r v ic e  such as that
d escrib ed  in  Question 2 a v a ila b le  to  the g en era l p u b lic  through home 
t e le v is io n s  equipped w ith  keypads or other input d e v ic e s . What would be 
your re a c tio n  to  such a proposal?

1 _ - 'unfavourable
2 — unsure or no op in ion
3 — favourable &

4. Suppose that a number of p r iv a te  .and p u b lic  o rg a n iza tio n s  were to make 
a v a ila b le  to the gen era l p u b lic , through home t e le v is io n s  equipped w ith
keypads or o th er  input d e v ic e s , a wide v a r ie ty  of in t e r a c t iv e ,  computer 
s e r v ic e s .  What would be your rea ctio n  to such a proposal?

,y

1 -  unfavourable
2 -  unsure or no opinion
3 -  favourable
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^  APPENDIX F

SEAfiCH- t̂ETHOD RATING SCALE

For questlorts 1 to 10, you are to rate the search procedure that you 
used In this experiment .—  that is, either the TREE or KEYWORD procedure 
—  on Che performance jfeatures described. Indicate your choice of 
rating on each feature by circling the number of the applicable 
statement. When considering your choice, cry not to be influenced by 
any opinions you may have formed concerning the content or possible 
applications of the information system, namely, calendar information.
You are being asked to evaluate only the search procedure.

I- In comparison to looking up information in the printed calendar, do you 
find-this method more, or less, interesting?

 ̂ 1 - much less interesting
2 - less interesting
3 - slightly less Interesting
4 - no difference
5 - slightly more interesting
6 - more interesting
7 - much more interesting^-

2. In comparison to looking up information in the printed calendar, do you 
find this search method more, or less, efficient?

1 - much less efficient
2 - leAS efficient
3 -* slightly less efficient
4 - no difference
5 - slightly more efficient
6 - more efficient ►
7 - much more efficient



I

3 . How would you i'aCe t h i s  se a rc h  p rocedure  on ease  o f  l e a r n i n g ? ■

'1  -  very d i f f i c u l t  to  l e a r n
2 -  d i f f i c u l t  to  l e a r n
3 -  somewhat d i f f i c u l t  to  le a rn
4 -  in -be tw een
5 -  somewhat easy  to  l e a r n
6 -  easy to  l e a r n
7 -  very  easy  to  l e a r n

' - N
■ )  ■ • '

How would you r a t e  t h i s  se a rc h  • p rocedure  on o ^ r a l l  e a s e  of u s e ?

-  very  d i f f i c u l t  to  use
2 -  d i f f i c u l t  to  use
3 -  somewhat d i f f i c u l t  to  u s ^

»

4 -  in -betw een
5 -  somewhat easy  to  use
6 -  easy to  use
7 ' -  ve ry  easy to  use

5. How would you r a t e  t h i s  s e a rc h  p rocedure  on speed of f in d  
in f o r m a t io n ?

■

1 -  very  slow
2 “ slow
3 — somewhat slow  

, 4 -  in-betw een
5 -  somewhat f a s t
6 -  fa s t
7 -  very fa s t

6 , How e f f i c i e n t  i s  th is  search  procedure? (

 1 - always takes a lot of pages to find Information **-»
2 - usually takes a lot of nages to find information
3 -tends to take a lot of pages to find information
4 -  in -betw een  '
5 - tends to take only a few pages to find information 
5 - usually takes only a fe;> pages to find information 
7 - always takes only a few pages to f in d  information

108
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7 . How would you r a t e  t h i s  se a rc h  procedure  on i t s  thoroughness  l a  f in d in g  
""'̂ " t a r g e t  in f o r m a t io n ?

1 -  f a i l s  to  f in d  any t a r g e t  in fo rm a t io n  
1 -  f a l l s  to  f in d  most t a r g e t  in fo rm a t io n
3 -  f a i l s  to  f in d  a l o t  o f  t a r g e t  of  in fo rm a t io n  4
4 -  in -be tw een
5 -  'succeeds in  f i n d i n g  a l o t  of t a r g e t  in fo rm a t io n
6 -  succeeds  In f i n d in g  most t a r g e t  In fo rm a t io n '
7 -  succeeds in  f in d in g  a l l  t a r g e t  in fo rm atiou -

8 . How would you r a t e  t h i s  s e a rc h  p rocedure  on e r ro r -p ro n e n e s s ?

1 -  very .easy to  make se a rc h  e r r o r s
2 -  easy to  make se a rc h  e r r o r s
3 -  somewhat easy  to  make se a rc h  e r r o r s  

.4 -  in -be tw een
5 -  somewhat d i f f i c u l t  to make s e a rc h  e r r o r s
6 -  d i f f i c u l t  to  make s e a rc h  e r r o r s
7 -  very d i f f i c u l t  to  make .search e r r o r s

»
9. How would you rate this search procedure with respect to Its ability to 

solve different kinds search problems?

1 - very restricted in, the kinds of problems it can solve
2 - restricted in the kinds of problems it can solve

■ 3 - somewhat restricted in the kinds of problems it can solve
4 - in-between
5 - somewhat unrestricted in the kinds of problems it can solve
6 - unres^^ted in the kinds of problems it can solve
7 - totalrY^^^^f^strlcted in the kinds of problems it can solve

( I-10> To what extent does this search procedure allow you choice of search 
routes to target information?

y l ' — éehrch procedure completely controls aearch route 
/ 2 - search procedure controls search route
 ̂ 3 — search procedure somewhat controls search route

4 - in—between
5 - user somewhat controls aearch route
b  - user controls search route
7 - user completely controls search route

/
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APPENDIX G

EXPERIMENTER'S INSTRUCTIONS TO SUBJECTS

GENERAL INSTRUCTIONS

The purpose of t h i s  experlinent is  to e v a lu a t e  two d i f f e r e n t  
p ro ced u re s  f o r  f in d in g  In fo rm a t io n  in  a com puterized  in fo rm a t io n  system . 
The experim ent w i l l  . t a k e ‘ap p ro x im a te ly  I 1 / 2 - ho u rs  to  Complete. To' 
en su re  you u n d e rs ta n d  th e  c o n d i t io n s  govern ing  your p a r t i c i p a t i o n ,  I 
would l i k e  to  remind you:

<a) t h a t  you a r e  f r e e  to  d i s c o n t in u e  your p a r t i c i p a t i o n  in  the 
experim en t a t  any t im e ,

(b )  t h a t  i n d i v id u a l  d a ta  w i l l  be t r e a t e d  as  c o n f i d e n t i a l ,  and

<o) t h a t  i f  you a rc  d i s s a t i s f i e d  In any way w ith  e x p e r im e n ta l  
p ro c e d u re s  you shou ld  d i s c u s s  your concerns  w ith , the 
D epartm enta l C h a irp e r so n .

REQUIREMENTS Of THE EXPERIMENT

There a r e  fo u r  phases : (1 )  y o u ' l l  be asked  to  answer a  few
q u e s t io n s  about com puter ized  in fo rm a t io n  system a and w r i t e  two very  
s h o r t  a p t i t u d e  t e s t s ;  (2 )  y o u ' l l  r e c e iv e  i n s t r u c t i o n  in  how to use the 
c a le n d a r  in fo rm a t io n  system and one of the a ea rch  p ro c e d u re s ;  (3)  th e n ,  
y o u ’ l l  be g iven  a s e r i e s  o f  t e s t  p roblem s to  so lve^on  your own; and (4 )  
a t  the  end of the t e s t  p roblem s. I ' l l  a sk  you t o ‘r a t e  the s e a rc h  
p rocedure  bn a number o f  perform ance d im e n s io n s .

Do you have any q u e s t io n s  a t  t h i s  p o in t  conce rn ing  the  g e n e ra l  framework 
of the experim ent?

(ADMINISTER PRETEST QUESTIONNAIRE AND ABILITY TESTS.) 

THE CALENDAR INFORMATION SYSTEM .

As you can see  from the d i s p l a y ,  the in fo rm a t io n  system to be used 
in  t h i s  experim ent i s  based on the Academic C a len d a r .  The co n cen ts  and y
o r g a n iz a t io n  a r e  g e n e r a l l y  s i m i l a r  to  the c o n te n ts  and o r g a n iz a t io n  of ^
the p r in t  v e ra io t i  excep t  t h a t  about 60% of the academic departm en ts  a re  /
not r e p re s e n te d  and in fo rm a t io n  i s  d isp la y e d  on e l e c t r o n i c  pages r a th e r  
than paper p a g e s .

A page in  t h i s  system i s  one s c r e e n f u l  of t e x t  and shows (1 )  in, the
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top r i g h t  c o r n e r ,  a PAGE hUMEER ( t h i s  i s  PAGE 0000) . . . (2 )  then  a
body of t e x t  . . . and (3 )  a MENU or  a KEYING INSTRUCTION for 
advanc ing  Co o th e r  p a g e s .  There a re  two ways of r e t r i e v i n g  in fo rm a t io n  
pages from computer memory i n  t h i s  sys tem . One i s  by c a r r y in g  ou t  a 
TREE SBAJRCH; the o th e r  i s  by a KEYWORD SEARCH. Very s h o r t l y ,  you w i l l  
l e a r n  how to  do one o f  them,. But f i r s t  y o u ' l l  have to know which 
b u t to n s  to  push .

A l l  in p u t  i s  n um erica l  and so the keypad y o u ' l l  be u s in g  i s  based 
on 10 number keys ( th e  d i g i t s  0 to 9 ) ,  an o v e r s iz e d  ENTER key, and four  
f u n c t io n  keys — DELETE, HELP, HIT, and BACK-UP ( th e  key w i th  the  minus 
s i g n ) . .

(BRANCH HERE ACCORDING TO SEARCH PROCEDURE TO BE USED.)
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INSTRUCTIONS FOR RlERARCHICAl. SEARCH PROCEDURE

1. C a l i i q g  up p a g e s : There a re  s e v e r a l  ways to c a l l  up pages: one I s  
by keying in  a number o f f e r e d  in  a MENU or a KEYING^INSTRUCTION, and 
ano th e r  i s  by k ey ing  In the f o u r - d i g i t  PAGE NUMBER of the  page you want 
— i f  you know what the page number i s .  In  any c a s e ,  every keypad e n try  
must always be fo llow ed  by the  ENTER k e y s t ro k e  in  o rd e r  to  be e x e c u te d .

You’ l l  be u s in g  the IEEE se a rc h  p rocedure  . . .  3 0  key the
a p p r o p r i a t e  command, to s t a r t .  . , . Here we have a new MENU of
numbered INFORMATION CATEGORIES from which you may s e l e c t  one.
L e t ' s  t r y  item 5 in  t h i s  menu, ACADEMIC DEPARTMENTS , At t h i s
p o i n t ,  l e t ' s  suppose you wanted in fo rm a t io n  about some to p ic  in  the
B io logy  Department . . . what would you key in?  . . . And now, i f
you wanted in fo rm a t io n  about u n d e rg rad u a te  cou rses?  .. . . Which
le v e l  of c o u rse s?  . , . And f i n a l l y ,  which cou rse?  . . .  As j u s t
d ^ o n s t r a c e d  t h e n , I  hope you u n d e rs ta n d  Chat to  re a c h  an INFORMATION
PAGE you must advance th rough a s e r i e s  of MENU PAGES.

I f  you had known th e  page number b e fo re h a n d ,  you cou ld  have c a l l e d  up 
t h i s  page from PAGE OOOU sim ply  by key ing  i n  th e  f o u r - d i g i t  page number. 
Chances a re  though t h a t  y o u ' l l  r a r e l y  know the page numbers of
in d i v i d u a l  in fo rm a t io n  documents in  ad v a n c e .

I
2. B ack in g -u p : You now know how to go forward In t h i s  system . You can
a l s o  back up to  pages y o u 'v e  a l r e a d y  looked  a t .  L e t / s  say you want to
s e e ' t h e  menu of co u rse s  fo r  t h i s  l e v e l  ag a in  and p ic k  a 'nother c o u r s e .

Key Et(TER". . . N o tice  t h a t  ENTER" has the same e f f e c t
as "-1 ENTER"; b u t  the  g e n e ra l  form of the BACKrUP command. I f  you want 
to  back up N p ages ,  i s  "-N ENTER" . . f o r  example, "-3 ENTER” to
back up 3 p ag es ,  "-10 ENTER” to back up 10, and so on.

3 .  What to do i f  you make a m i s t a k e :

Key i n  any number bu t don’ t  p r e s s  ENTER . . . .  I f  you j u s t  want to
change an e n t r y  and you h a v e n ' t  ye t  p re s s e d  th e  ENTER key, a l l  you have
to do i s  use the  DELETE key.

Now, key in  any number t h a t  i s  no t o f f e r e d  as a s e l e c t i o n  and p re s s
ENTER. I n  t h i s  c a s e ,  you g e t  an e r r o r  m essage.

F i n a l l y ,  i f  you become h o p e le s s ly  muddled or l o s t , you ta n  use the
s p e c i a l  command "0 ENTER", a t  any t im e ,  to r e s t a r t  a t  PAGE 0000 .
t r y  i t  . . . And, as  you s e e ,  w e 're  back where we s t a r t e d .

h.  G e t t in g  HELP; What i f  you f o r g e t  what to do? . , . Try HELP .
(PAGE 9998 d i s p l a y e d ) .  Here you Aee a summary of system—o p e ra t in g  

f e a tu r e s  t h a t  can be c a l l e d  up a t  any t/me from any p age . '  Any 
q u e s t io n s ?

5 . O r g a n iz a t io n and se a rc h  s t r a t e g y : I t  may h e lp  you In  c a r r y in g  ou t a
TREE sea rch  i f  you th in k  of the  in fo rm a t io n  documents and pages, as  a
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c o l l e c t i o n  o f  a r t  i d e a  in a l a r g e  book- The t r e e  system i s  l i k e  « 
h ie r a r c h y  of Tables  of C o n te n ts .  At the  top of  the h i e r a r c h y ,  you w i l l  
f in d  a menu of the most g e n e ra l  c a t e g o r i e s ,  s i m i l a r  to a g e n e ra l  Table  
of C o n ten ts ;  a t  the  n ex t  lower l e v e l ,  you f in d  more s p e c i a l i z e d  menus, 
o r  Tables  of C o n ten ts ,  which lead  e v e n tu a l ly  to  p a r t i c u l a r  " a r t i c l e s ” or 
in fo rm a t io n  p ag es .  R e t r i e v in g  In fo rm a t io n  i s  thus  a m a t te r  of moving 
down through a s e r j e s  o f  i n c r e a s i n g l y  more spec l-a l ieed  Tables of 
C onten ts  u n t i l  you f in d  th e  document and page you a re  look in g  f o r .

But, because menu pages a re  a r ran g ed  in  the o rd e r  of "most g e n e r a l " '  
c a t e g o r i e s  co "most s p e c i f i c " ,  the  b e s t  s t r a t e g y  when you beg in  a sea rch  
i s  to  s e l e c t  a g e n e ra l  s e a rc h  terra fo r  your t a r g e t  in f o r m a t io n .  In 
o th e r  words, ask y o u r s e l f ,  " In  what g e n e ra l  c a te g o r y  am I  l i k e l y  to  f ind  
t h i s  in f o r m a t io n ? " .  I t  i s  very  im p o r ta n t  to s e l e c t  the r i g h t  
i n f o r m a t io n '^ a t e g o ry  a t  th e  b e g in n in g  of your s e a rc h ;  o th e rw ise  y o u ' l l  
be w as ting  time and e f f o r t  look in g  down a b l in d  a l l e y .  So remember,, a 
g e n e ra l  se a rc h  term  to s t a r t !  ’

6. D e m o n s t ra t io n : L e t ' s  assume t h a t  y o u 'd  l i k e  to f in d  a course
d e s c r i p t i o n  fo r  an i n t r o d u c to r y  cou rse  in  l o g i c ,  We s t a r t  our s e a rc h  by 
s e l e c t i n g  the  a p p r o p r i a t e  sea rch  p r o c e d u r e . Here i s  our menu of 
lOTORMATIOH CATEGORIES; which one do we want? . - . Remember —-
which g e n e ra l  c a te g o ry  seems moat l i k e l y  to  c o n ta in  t h i s  in fo rm a tio n ?

And now which menu item?

(CONTINUE, WITH GUIDANCE, UNTIL PROBLEM SOLVED.)

7. B row sing : I f ,  a t  t h i s  p o i n t ,  you wanted to  browse through  the
2 0 0 - le v e l  co u rse s  i n  P h i lo so p h y ,  you wwuld fo l lo w  the FOR NS^T COURSE, 
key ing  i n s t r u c t i o n  a t  the  bottom of th e  page .  C on tinu ing  im t h i s  
f a s h io n ,  you could  browse through a l l  the  in fo rm a t io n  pages . \ t  t h i s  
l e v e l  and e v e n tu a l ly  r e t u r n  to  th e  page you s t a r t e d  on.

' 8 .  New t o p i c s : I f ,  however, you wished to  b reak  o u t  o f  t h i s  browsing
loop and o b ta in  in fo rm a t io n  on a new t o p i c ,  you would fo l lo w  the  NEW 
TOPIC key ing  i n s t r u c t i o n s ,  . . . Try ”2 ENTER" . . . You aee th a t
from here  you have s e v e r a l  o p t io n s .

9. E x p e r im e n ta l  c o n v e n t io n s ; These a r e  the b a s l c ^  of how to go about a 
TREE s e a r c h .  . . .  Do you have any q u e s t io n s ?  . . L e t ' s  r e t u r n
to  the  page on Basic  Logic  f o r  a  moment. There a re  two co nven tions  
whlcii a re  e x tre m e ly  im p o r ta n t  f o r  g a th e r in g  e x p e r im e n ta l  d a t a .

F i r s t  of a l l ,  whenever you f in d  and i d e n t i f y  an in fo rm a t io n  page you a re  
look ing  fo r  —-  and you must dec ide  wtiether o r  no t i t ' s  a t a r g e t  page — 
you must i n d i c a t e  you have found i t  by keying  "HIT ENTER" on t h a t  p a g e ■ 
The s ig n  in  f ro n t  of you i s  t h e r e  ap a r e m in d e r . Try i t  . . . The
system w i l l  r e p ly  as shown and you can then make an o th e r  e n t r y .  I t  la
very  Im portan t  chat you re c o rd  a HIT w h i le jrou a re  on t j ^  t a r g e t  p a g e , 
and n o t  l a t e r  on some o th e r  page.

The second conventiOQ i s  t h i s .  As soon as  you hove f in i.shcd a s e a r c h ,  
e i t h e r  because you have found a l l  the  t a r g e t  pages you can o£ because

o
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you have given up, you must end the se a rc h  by key ing  "98 ENTER". Again, 
the  s ig n  I n  f ro n t  of you is  th e re  a s  a r e m in d e r . Try i t  . . . As,, you
see-, the  problem you were working on i s  c lo s e d  o f f  and a n ew .sea rch  i s  
begun, w ith  t h i s  prompt Co e n te r  the number of  the  nex t problem . The 
system  w i l l  then s t a r t  you o f f  on PAGE 0000 a g a in .

Thus the t y p i c a l  s e q u e n c e ,  i f  you a r e  r e q u i r e d  to  f in d  on ly  one page of 
in f o r m a t io n ,  w i l l '  be (1 )  en te r ,  problem number, (2 )  conduct s e a r c h ,  (3 )  
i f . y o u  f i n d  the  t a r g e t  page , re c o rd  a HIT and end th e  s e a rc h  im m ed ia te ly  
w ith  "98 ENTER", OT, i f  you d p n ' t  f in d  the  t a r g e t  page , end th e  s e a r c h  
w ith  "98 ENTER" when you have g iv e n  u p .  I f  you are  r e q u i r e d  to  f in d  
more than one page of in fo rm a t io n ,  the p rocedure  is  b a s i c a l l y  the  same 
ex c e p t  t h a t  you would re c o rd  a HIT on every  t a r g e t  page you f in d  and 
would key "98 ENTER” on ly  a f t e r  f in d in g  th e  l a s t  t a r g e t  page.

How w i l l  youJKiow i f  you a re  supposed to  f in d  more th an  one page? I f  
you a re  r e q i^ fc d  co look  fo r  one p a g e , cite problem s ta te m e n t  w i l l  begin

■ " f in d  the  p ^ e I f  you a re  r e q u i r e d  to  lo o k  f o r  more chan one page , 
th e  problem s ta te m e n t  w i l l  b eg in  "Find as many pages as  you c a n ."

Do you u n d e rs ta n d  the con v en t io n s  f o r  r e c o rd in g  an in fo rm a t io n  HIT and 
f o r  ending a  sea rch?
■ *

. 10. P r a c t i c e  p rob lem : 1 now have a p r a c t i c e  problem fo r  you to t r y  on
your own. In  s o lv in g  t h i s  p roblem . I ' d  l i k e  you to use th e  e x p e r im e n ta l  
'conven tions  I  J u s t  e x p la in e d ,  t h a t  i s ,  (1 )  e n t e r  th e  problem number when 
p rom pted, (2 )  when you f in d  the an sw er , key "HIT ENTER" on the t a r g e t  
p age ,  and (3 )  end the se a rc h  w ith  "98 ENTER". Here i s  the problem , and 
remember, HELP ia  always a v a i l a b l e  to you . . . '

(SUBJECT ATTEMPTS PRACTICE PROBLEM, ASSISTED ONLY IF REQUIRED.)

11. T e s t  p ro b lem s : T èst problems w i l l  be p r e s e n te d  to  you on Index
c a r d s . P lease  a t te m p t  them in o rd e r  and ^ o  no t  s k ip  any p ro b lem s . I f  
you a c c i d e n t a l l y  end a s e a rc h  w ith  "98 ENTER", sim ply  e n t e r  th e  same 
problem number im m edia te ly  when prompted and c o n t in u e ;  o th e r w is e ,  you 
may"not make a second' a t te m p t  on a problem once you have s t a r t e d  a  new 
one . Some problems w i l l  r e q u i t e  you to  f in d  more than  one page and to  
r e c o rd  more than  one HIT. There a r e  a l s o  a few problem s f o r  which th e  
r e q u i r e d  in fo rm a t io n  canno t be fo u n d . You iaust dec ide  when a problem I s  
so lv e d  o r  when a s e a rc h  i s  po t w orth  c o n t in u in g .  I f  you have made what 
you c o n s id e r  t o 'b e  a r e a so n a b le  e f f o r t  to f in d  th e  in f o r m a t io n  bu t have 
n o t  been s u c c e s s f u l ,  do not h e s i t a t e  to  end the  sea rch  w ith  "98 ENTER". 
T here  a r e  no time l i m i t s ,  b u t  p l e a s e  work as q u ic k ly  as  you c a n . As a 

• f i n a l  word of a d v ic e ,  remember t h a t  your b e s t  s t r a t e g y  in a TREE sea rch  
la  CO s t a r t  w ith  a  broad sea rch  term. Do you have any q u e s t io n s?
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INSTRUCTIONS FOR KETWRD SEARCH PROCEDURE

1 .  C a l l i n g  up p a g e s : There a r e  s e v e r a l  «ays to  c a l l  up pages : one ,1s 
by k ey in g  i n  a .number o f f e r e d  i n  a MEND or  a KEYING INSTRUCTION, and

 ̂ an o th e r  i s  by k ey ing  in  the  f o u r - d i g i t  PAGE NUMBER o f  th e  page you want
—  i f  you know what th e  page number i s .  In  any c a s e ,  ev e ry  keypad e n t r y
must always be fo llow ed by th e  ENTSfe k e y s t ro k e  i n  o rd e r  to be ex e c u te d ,  ■

You’ l l  be u s in g  Che KEYWORD s e a r c h ' procedure  , . so  key the
a p p r o p r i a t e  command to  s t a r t . . . .  Here we have a new MENU o f  
ALPHABETIC RANGES from which you would s e l e c t  one ,  the  l e t t e r  ch a t  your 
s e a rc h  term beg ins  w i th .  L e t ' s  Suppose you wanted in fo rm a t io n  about 
co u rse s  in  "B otany". . . What would you key in?  , . . L e t ' s  t r y
i tem  2, the l e t t e r  "B" ■ I . And now, from th e  l i s t  of document
t i t l e s  r e f e r e n c e d  under "B otany", which document would you choose?

As j u s t  dem onstra ted  th e n ,  I  hope you u n d e rs ta n d  t h a t  to  r e a c h  an 
INFORMATION PAGE you must advance through  a s e r i e s  o f  MENU PAGES.

V
Once you have a  menu of document t i t l e s  and t h e i r  page numbers, i t ' s  
f a i r l y  easy  to c a l l  up a document by key ing  i n  th e  f o u r - d i g i t  page 
number. And t h i s  w i l l  be th e  u s u a l  way o f  g e t t i n g  to  in fo rm a t io n  pages 
i n  a KEYWORD s e a r c h .

2 .  B a e k ia g -u p ; You now know how to  go forw ard  in  t h i s  sy s tem . You can 
a l s o  back up to  pages y o u 'v e  a l r e a d y  looked a t . L e t ' s  say you want to  
see  the  document t i t l e s  l i s t e d  under "Botany" a g a in  . . . Key
ENTER". . . . N o tice  t h a t  "-'ENTER” has  the same e f f e c t  a s  "-1
ENTER” j b u t  th e  g e n e r a l  form o f  th e  BACK-UP command, i f  you want co
back up N p a g e s ,  i s  ”-N ENTER" . . . f o r  exam ple, ”-3  ENTER" to  back
up 3 p ag es , "-10 ENTER" to  back up 10, and so  on.

3 ^  What to  do i f  you make a m is ta k e :
' 4  , '

Key in  any number but d o n ' t  p r e s s  ENTER i. I f  you j u s t  want to
change ah e n t r y  and you haven’ t  ye t  p re s se d  the ESTER key , a l l  you have 
t o  do i s  u se  th e  JSELETZ key .

Now, key i n  any number ch a t  i s  not o f f e r e d  a s  a s e l e c t i o n  and p re ss  
ENTER. In t h i s  c a s e ,  you g e t  an e f r o r  message.

F i n a l l y ,  i f  you become h o p h la s a ly  muddled or l o s t ,  you can use th e  
s p e c i a l  command ”0 ENTER", a t  any t im e ,  to  r e s t a r t  a t  PAGE 0000 . - 
t r y  I t  . , . and, as you a g e , w e 'r e  back where we s t a r t e d .

4. G e t t in g  HELP: What i f  you f o r g e t  what t o  do? . . . Try HELP
(PAGE 9998 d is p la y e d )  . Here you see  a summary o f  sy s tem -o p e ra  t in g

f e a t u r e s  t h a t  can be c a l l e d  up a t  any time from any page. Any 
q u e s t io n s?

5. O rg a n iz a t io n  and sea rch  s t r a t e g y : I t  might h e lp  you in  c a r r y in g  out 
a KEYWORD sea,rch i f  you th in k  o f  the in fo rm a t io n  documents and pages as 
a  c o l l e c t i o n  o f  a r t i c l e s  in  a l a r g e  book. The keyword system is  l i k e  a
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b ack -o £ - th e -b o o k  in d ex .  You sim ply  look  up the term of i n t e r e s t  to  you 
in  the a l p h a b e t i c a l  Index ,  f in d  o u t  which ‘’a r t i c l e s "  d e a l  w ith  t h a t  
t o p i c ,  and tu rn  to  the  i n d i c a t e d  page . Documents w i l l  be l i s t e d  under 
more^than one keyword, and so i f  your f i r s t  se a rc h  term d o e s n ' t  work you 
shou ld  t r y  a d i f f e r e n t  o n e .

B ut,  because in fo rm a t io n  documents can be indexed under s p e c i f i c  terras 
as w e l l  as  g e n e ra l  te rm s ,  the  b e s t  s t r a t e g y  when you b e g in  a se a rc h  la  
to s e l e c t  a s p e c i f i c  keyword fo r  your s é a rc h  term , k g e n e r a l  term might 
g e t  ÿ iu  to  th e  same document, but s p e c i f i c  term s w i l l  u s u a l ly  be f a s t e r .  
So rdèem ber, a s p e c i f i c  keyword- such as ‘a name, t i t l e ,  "'or a f a i r l y  
narrow to p ic  to  s t a r t !

6. D e m o n s tra t io n ; L e t ' s  .assume t h a t  you ’d l i k e  t o  f in d  a co u rse  
d e s c r i p t i o n  f o r  an i n t r o d u c to r y  c o u rse  i n  l o g i c .  We s t a r t  t^ur se a rc h  by 
s e l e c t i n g  the  a p p r o p r i a t e ' ‘se a rc h  p ro ced u re .  ■..{

Here I s  our menu of ALPHABETIC RANGES  ̂ which l e t t e r  do we want?
, Remember — ,a s p e c i f i c  keyword . . . And now which menu item?

(CONTINUE, WITH GUIDANCE, UNTIL PROBLEM SOLVED.)

7. B row sing: I f ,  a t  t h i s  p o in t ,  you wanted to  browse through the
2 0 0 - l e v e l  c o u rse s  in  P h ilo so p h y ,  you would fo l lo w  the FOR NEXT COURSE 
keying I n s t r u c t i o n  a t  th e  bottom o f  the  p a g e . .  C on tinu ing  in  t h i s  ' 
f a s h i o n ,  you could browse th rough  a l l  th e  in fo rm a t io n  pages a t  t h i s  
l e v e l  and e v e n tu a l ly  r e t u r n  to  the page you s t a r t e d  on .  N o t ic e ,  
however, t h a t  the  n ex t  cou rse  i s  the n e x t  2 0 0 - le v e l  co u rse  and no t the 
n ex t  l o g i c  c e u r s e .  Tliis i s  because co u rse s  a re  grouped by l e v e l  w i th in  
D epartm ents  and no t by any p a r t i c u l a r  keyword.

8. New t o p i c s : I f ,  however, you wished to b reak  ou t of t h i s  browsing
loop  and o b t a in  in fo rm a t io n  on a new to p i c ,  you Would fo llow  the NEW 
TOPIC keying  i n s t r u c t i o n s .  . . . Try "2 ENTER" . . . You see th a t
from here  you have s e v e r a l  o p t l c n s .  At t h i s  p o i n t ,  you would probab ly  
choose NEW KEYWORD.

9. E x p er im en ta l  c o n v e n t io n s ; These a re  th e  b a s i c s  o f  how to  go about a 
KEYWORD,search. Do you have any q u e s t io n s ?  . . . L e t ' s  r e t u r n  to
th e  page on B a s ic  Logic f o r  a moment. There a re  two co n v e n t io n s  which 

-are e x trem e ly  im p o r tan t  f o r  g a th e r in g  e x p e r im en ta l  d a ta .

' F i r s t  o f  a l l ,  whenever you f in d  and i d e n t i f y  an in fo rm a t io n  page you a re  
lo o k in g  fo r  — and you must dec id e  w hether o r  n o t  j,t"̂  s  a t a r g e t  page — 
you must i n d i c a t e  you have found i t  by k ey ing  "HIT ENTER" on t h a t  p a g e . 
The s ig n  i n  f r o n t  of you i s  th e re  as a  re m in d e r .  Try i t  . The
system w i l l  r e p ly  as shown and you can then  make an o th e r  e n t r y .  I t  is  
very  im p o r ta n t  t h a t  you reco rd  a HIT w h i l e yon a re  on the t a r g e t  page , 
and uot l a t e r  on some o th e r  page.

The second co nven tion  i s  t h i s .  As soon a s  you have f in i s h e d  a s e a r c h ,  
e i t h e r  because you have found a l l  the t a r g e t  pages you can o r  because 
you have g iven  up, you must i n d i c a t e  the end of Che s e a rc h  by key ing  "98
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ENTEIt". A gain , che s ig n  in  f r o n t  o f  you i s  t h e r e  as a r e a i n d e r .  Try i t  
«■ . . .  As you s e e ,  the problem you were working on i s  c lo se d  o f f  and a

new se a rc h  l a  begun witil  t h i s  prompt to  e n t e r  th e  number of  the  n e s t  
p roblem . The system  w i l l  th en  s t a r t  you o f f  on PAGE 0000 a g a in .

Thus the t y p i c a l  s e q u e n c e , i f  you a re  r e q u i r e d  to f in d  o n ly  one page of 
i n f o r m a t io n ,  w i l l  be (1 )  e n t e r  problem number, (2 )  conduct s e a r c h ,  (3 )  
i f  you f i n d  th e  t a r g e t  page ,  re c o rd  a HIT and end th e  s e a rc h  im m edia te ly  
w i th  "98 ENTER", i f  you don’ t  f in d  th e  t a r g e t  page , end the  s e a rc h
w ith  "98 ENTER" when you have g iv en  up . I f  you a re  r e q u i r e d  to  f in d  
more than  one page of  i n f o r m a t io n ,  the  p rocedure  i s  b a s i c a l l y  the  same 
e x cep t  t h a t  you would reco rd  a HIT on every  t a r g e t  page you f in d  and 
would key "98 ENTER" only  a f t e r  f in d in g  the  l a s t  t a r g e t  page.

How w i l l  you know i f  you a re  supposed to  f i n d  more than  one page? I f  
you a re  r e q u i r e d  to  look fo r  one page ,  the  problem s ta te m e n t  w i l l  beg in  
'"Find the  p a g e ."  I f  you a re  r e q u i r e d  to look f o r  more than one page , 
th e  problem s ta te m e n t  w i l l  beg in  "Rind as many pages as  you c a n ."

Do you u n d e r s t a n d i th e  con v en t io n s  f o r  r e c o rd in g  an in fo rm a t io n  HIT and 
f o r  ending a search?

. , 10. P r a c t i c e  problem : I  now have a p r a c t i c e  problem fo r  you to cry on
Jf , your own. In  s o lv in g  t h i s  problem . I ' d  l i k e  you to  use th e  e x p e r im e n ta l

c o n v en t io n s  I  i ,ust  e x p la in e d ,  t h a t  i s ,  (1 )  e n t e r  th e  problem number when 
p rom pted , (2 )  uèien you f i n d  the answ er,  key "HIT ENTER" on the t a r g e t .  . 
p a g e ,  and (3 )  end the s è a rc h  w ith  "98 ENTER". Here i s  the  problem, and 

j remember, HELP i s  always a v a i l a b l e  to  you . . .

(SUBJECT 'ATTEMPTS PRACTICE PROBLEM, ASSISTED AS REQUIRED.)

11. T ea t  p ro b lem s ; T e s t  problems w i l l  be p re s e n te d  to  you on index  
c a r d s .  P le a s e  a t te m p t  them in  o rd e r  and do n o t  s k ip  any p ro b le m s . I f  
you a c c i d e n t a l l y  end a s e a rc h  w ith  "98 ENTER", sim ply  e n t e r  th e  same 
problem number im m edia te ly  when prompted and c o n t in u e ;  o th e r w is e ,  you 
may n o t  make a second a t te m p t  on a problem once you have s t a r t e d  a new 
o ne .  Some problems w i l l  r e q u i r e  you to  f i n d  more than  one page and "to 
re c o rd  more than  one HIT. There a re  a l s o  a few problems fo r  which th e  
r e q u i r e d  in fo rm a t io n  cannot be found. You must dec id e  when a  problem i s  
so lved  or when a s e a rc h  i s  n o t  w orth  c o n t in u in g .  I f  you have made what 
you c o n s id e r  to  be a r e a so n a b le  e f f o r t  to  f i n d  th e  In fo rm a t io n  bu(^iiave 
no t been s u c c e s s f u l ,  do n o t  h e s i t a t e  to  end che sea rch  w ith  "96 ENTER''- 
There a r e  no t im e l i m i t s , b u t  p le a s e  work, as q u ic k ly  a s  you c a n . As a 
f i n a l  word of a d v ic e ,  remember cha t  your b e s t  s t r a t e g y  in  a KEYWORD 
s e a rc h  i s  to  s t a r t  w ith  a narrow  se a rc h  t e rm . Do you have any 
q u e s t io n s ?
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M u lt iv a r ia te  a n a ly s is  of e f f e c t s
in  so lv a b le  and u n so lv a b le  problem s

/
E ffe c t W ilks’ A df Approximate F

S earch  Method 

Search Task- 

Met hod X Task

.58100

.03364

X - 40533

(4,37)

(8.33)

(8.33)

6.67

118.48

6.05

£  < .001
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TA3UE 12

U n iv a r ia te  a n a l y s i s  of Search-Method e f f e c t s  
I n  s o lv a b le  and u n so lv a b le  problem s

\

V ariable

Hits

Pages

Search time 

Time per page

Bypoth MS

3.592

1.571

16032.490

11.797

. ■ (
2  < .001 ^

E r ro r  MS

.201  

60.W9

6642.735

14.903

df

(1.40)

(1.40)

(1.40)

(1.40)

17.;%

.03

2.41

2.13
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TABI£ 13

U n iv a r ia te  a n a ly s is  of S earch -T ask  e f f e c t s
in  so lv a b le , and u n so lv a b le  problem s

■ V

V ariab le Hypoch MS Error MS Ü  ' T Adj df^ . I

H its 26.736 .120 (1 ,40 )
**

222.85 (1 ,4 0 ) 222.85**

Pages 1531.930 . 3 3 .193 (2 ,80) 46 .15 (1 ,4 0 ) 46.15**

Search time 114727.533 2644.012 (2 ,80 )
**

.4 3 .3 9 (1 ,4 0 ) 43.39**

Time per page .19.752 2.012 (2 ,80 )
**

9.81 (1 ,4 0 ) 9 .81*

 ̂ Greenhouse—G elsser  adjustm ent to  degrees of freedom to c o rrec t for  
h etero g en e ity  o f w it h in - c e l l s  v a r ia n ce -co v a tia n ce  m a tr ic e s .

* 2  < .005
i t i t 2  < .001



TA3LE 14

U n iv a r ia te  a n a ly s is  of Search-M ethod X Task in t e r a c t io n s
in  so ivabl'è '-^nd  -unso lvable  problem s

V ariab le Hypoth MS E rro r  MS i i P Adj

H its : 640 .120 (1 ,4 0 ) 5.33* (1 ,4 0 )

Pages 620.651 33.193 (2 .3 0 ) 18.70** (1 ,4 0 )

Search time 34712.619 2644.012 (2 ,8 0 ) 13.13** (1 ,4 0 )

Time per page 5 .4 4 0  ' 2.012 (2 .8 0 ) 2 .70 (1 ,4 0 )

5 . 3 3 \  

18.70 \

G reenhouse-G eisser adjustm ent to  degrees o f freedom to co rrect for  
h etero g en e ity  o f w l t h ln - c e l le  v a r la n ce-co v a rla n ce  m a tr ic e s .

*  '

£  < .05

£  < .001

fJ  ,

/



123

TABUE 15 a

T w o-tailed  te s ta  of s ig n if ic a n c e  
for comparisons o f performance means

C ontrast
Factor ------------- Standard d f 1  .

Unipart M ultipart U nsolvable error

Search Task

H its .76 < 1.89 .079 40
**

14 .30

Pages 11.26 < 18.35 .821 80 8.64**

11.26 < 23,28 1 .745 80 6.89**

18.35 < 23.28 1.751 80 , 2 .82*

Search time 114.74 < 200.66 8.56 80 10.04**

114,74 < , 209.26 12.81 80 7.38**

200.66 < 209.26 15.88 80 .54

Tim e/page 10.22 < 10.98 ,',.287 80 2.65**

10.22 < 9.61 -337 80 - Ï . 81

10.98 < 9 .61 .322 80 -4 .2 6 * *

-------------— --------——’ --------------------— — —

A

* 2  < -05 

1  < .01
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Two-tailed tests of significance 
for comparisons of performance means

124

C ontrast
Taccor

Keyword Hierarchy
Standard

error
t

Method X Task

U niparkite tasks )
H its .38 > .64 .107 40 2.24

Pages 8 .95 . < 13.57 1.78 80
*

2.60

Search time 89.35 < 140.13 15.87 80 3.20**

M u lt ip a r tite  task s /■
j

H its 2.18
J

1.59 . 10?-'^ 40 5.52**

Pages 16.45 ■ ' < 20.24 1.78 80 2.13

Search time 170.42 < 230,91 15 .87 80 3,81 **

U nsolvable tasks

Pages 27.32 < 18.73 1.78 80 -5-11**

Search time 231.05 < 187.46 15.87 80 -2 .7 5 *

2  < .05 

2  .01
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TABLE 16

M u ltiv a r ia te  a n a ly s is  of e f f e c t s  
in  so lv a b le  problems

E ffe c t

Search Method 

Search Task 

Method X Task

* £  i; .001

W ilks' A

.47204

.12209

.80738

df

(4 ,3 7 )

Approximate F

10.35

(4 .3 7 )  66.51

(4 .3 7 )  2 .21
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TABLE 17
U n iv a r ia te  a n a ly s is  of S earch“ Method e f f e c t s

in  s o lv a b le  problem s

Variable Hypoth MS Error MS df

Hies

Pages

Search time 

Time per page

3.592  

372.038  

6 5007 .55qf 

9.282

,201 

. / % .1 6 0 '

y  4936.192

11.182

(1 .4 0 )  

(1 ;4 0 )

(1 .4 0 )  

. (1 ,4 0 )

17.88

1 4 . 2 2 "

1 3 . 17"

.83

2 < .01 

£ . < . 001 ,
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TABLE 18

• U n iv a r ia te  a n a ly s is  o f Search-T ask  e f f e c t s
in  so lv a b le  problem s

V ariable Hypoth MS Error MS df F

H its 26.736 U20 (1 ,4 0 ) 222.85**

Pages 1053.646 14.430 ( 1 , 4 0 ) . .
**

73.02

Search time 155040.922 1563.094 (1 .4 0 )
**

99.19

'Time per page 12.261 1.684 (1 ,4 0 ) 7 .28*

2 <  .05

Z  < -001
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TA3LE 19

i r i a n c è  f
of r e t r i e v a l  succesaaa  on s p a t i a l  memory sc o re s

A.nalysls of  v a r ia n c è  fo r  r e g r e s s io n

Source SS ^  "
MS I  .

R egression 1.036 I 1.036 8.68*

R esidual ' 4 .778 40 .119

T ota l 5.814 41

* £ < .01
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f
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TABLE 20
A»

A nalys ia  of  v a r ia n c e  f o r  r e g r e s s io n  /
o f  pages accessed  on i d e a t i o n a l  f lu e n c y  s c o re s  '

I

Source SS df MS F .

R egression 62.49 1- 62.49 ’ 4 .35*

R esidual 574.21 40 14.35 1

T otal ■ 636.71 41 J

£  < .05 /



TABLE 21

A n a ly s is  o f v a r ia n c e  fo r  re g re s s io n
of r e t r i e v a l  su c c e sse s  on s p a t i a l  memory sc o re s

( H ie r a r c h ic a l  s e a rc h )

Souf»^e SS , df MS 3

R egression  .7716 - ‘1 .7716 9 .78

R esid u al 1 .4994  19 .0789

T ota l 2 .2710  20

* 2  < .01

*

130
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TÀBIZ 22

A n a ly s is  of v a r ia n c e  fo r  r e g r e s s io n  
o f  pages accessed  on s p a t i a l  memory sc o re s  

( H ie r a r c h i c a l  se a rc h )

Source S3 M MS F

R egression 65 ,49 1 65.49
*

4.67

R esidual 266 .93 19 14.04

Total 332.42 20

* 2  < '0-5
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TABZji: 23

A na ly s is  of  v a r ia n c e  fo r  r e g r e s s io n  
o f  pages accessed  on id eaC io t ia J^ f lu en cy  s c o re s  

(Keyword se a rc h )

\

Source SS i i MS ?

R egress ion 82.39 1 82 .39  7 .9 6 *

"Residual 196.67 19 10 .35

T o ta l 279.07 20
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TABLE 24

M u lt iv a r ia c e  a n a ly s i s  of  d i f f e r e n c e s  in  r a t i n g s  
between s e a rc h  methods

Effect Hotelling's i i Approximate F

Search Method .24210 (1 0 ,3 1 ) .75
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TABLE 25

Non-param etric te s ta  o f a s s o c ia t io n  
between su b jec t c h a r a c te r is t ic s  

and prc—exposure a t t itu d e s  toward v id eo tex

■ V ariab les d_f % Adj x C o e ff ic ie n t

Gender

Computerized calendar ,1 . 2 0  .0 1  .0 7

Calendar +  tra n sa ctio n s 1 .01 . 0 .02

V id eotex  calendar ,1 .47 .12 .12

Commercial v id eo tex  1 .49 .09 ,11
\

Computer Experience

com puterized calenda^r^ 1 .02 0 .02

Calendar + tranaactiona 1 4 ,89 3.-30 .34

V id eotex  caléadar 1 .05 0 , .03

Commercial v id eo tex 1 .02 0 .02


