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ADULT DEVELOPMENTAL SHIFT IN MEMORY-ENCODING STRATEGIES:

ADULT AGE DIFFERENCES IN RECALL OF VERBAL AND PICTORIAL

STORY INFORMATION

CHAPTER 1 

LITERATURE REVIEW 

In troduction

Memory d i f f i c u l t i e s  a re  the most common, as well as one of the 

most d is tu rb in g ,  co g n itiv e  decrements a sso c ia ted  with old age. I t  i s  well 

documented th a t ,  as people age, they tend to  perform more poorly on many 

types o f  memory tasks (Botwinick & S to ran d t ,  1974). However, i t  i s  s t i l l  

a m a tte r  o f  controversy regarding which components o f  memory become 

d e fe c t iv e .  Various s tu d ie s  have im plicated the  r e g i s t r a t io n  o f  informa

t io n  (Botwinick, 1973) as well as i t s  s to rag e  and r e t r ie v a l  (Anderson, 

Fozard, & L i l ly q u is t ,  1973). Another im portant f a c to r  in  th i s  memory 

d e f i c i t  may be poor u t i l i z a t i o n  of memory mediators by the e ld e r ly .  

Hulicka and Grossman (1967) found evidence t h a t  e ld e r ly  a d u l t  memory 

d e f i c i t s  can be a t t r ib u te d  to  e i t h e r  a decreasing  a b i l i t y  to  u t i l i z e  

imagery mediators o r  in c reas in g  dependence on verbal mediators such th a t  

o r p a r t i c u l a r  tasks the  e ld e r ly  cannot s e l e c t  the optimal s t r a te g y  (see 

a lso  Underwood, 1969; Rowe & Schnoro, 1971; Eysenck, 1974; Howard, 1980).

1
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This s h i f t  away from imagery m ediators and/or toward verbal 

m ediators may involve a change in  what types o f  s tim uli a c t i v a te  seman

t i c  memory. For example, Mergler and Zandi (1980) found evidence th a t  

a verbal prime causes a global a c t iv a t io n ,  but th a t  a p i c t o r i a l  prime 

causes only s p e c if ic  a c t iv a t io n  in  o ld e r  a d u l t s .  A l te rn a t iv e ly ,  th is  

s h i f t  may r e f l e c t  the  p re fe r re d  type o f  s t ra te g y  u t i l i z e d  during memory 

encoding reg a rd le ss  of the  na ture  of the  s t im u l i .  Gordon and Slevin 

(1975) demonstrated th a t  young ad u lts  show a strong p re ference  fo r  imagery 

s t r a t e g i e s  while e ld e r ly  a d u l t s  used more verbal m ediators when encoding 

verbal in form ation.

D is t in c t io n s  between verbal and non-verbal inform ation processing 

with regard  to  the use o f  any mnemonic devices fo r  a b e t t e r  encoding have 

been generated by "non-developmental" experimental t h e o r i s t s ;  the  basic  

is su e s  have been well e lab o ra ted  and have a long t r a d i t io n  o f  d iscussion  

in  both philosophy and psychology.

Words and P ic tu res  as Inseparab le  Phenomena

Many ea r ly  psycho log is ts  be lieved  th a t  thought was composed of 

images arranged by l i n e a r  a sso c ia t io n a l  connections, and t h a t  persons 

could be typed according to  the  s p e c i f i c  kind o f images they h a b i tu a l ly  

used . They a lso  believed th a t  thought was conscious, d i re c te d  by free  

w il l  and could be understood by in t ro sp e c t io n .  Image and i t s  r e l a t i o n 

sh ip  with thought was one o f  the  c ru c ia l  elements o f  ph ilosophica l 

d iscu ss io n  regarding the  formation o f thought. A r i s to t l e  considered 

images to  be the basic  elements of thought connected by a s so c ia t io n a l  

re levance : the  mind determines the o b je c t  i t  w ill  pursue or avoid by

contem plation of these  images which e x i s t  in the mind in the  absence of
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ex te rn a l  o b je c ts .  In t h i s  form ulation, A r i s to t l e  advanced an enduringly 

im portan t concept about images: they have the  power to m otivate  a person 

to  emotion and e f f o r t .

L a te r ,  philosophers such as Locke and Hume formulated theo rie s  

o f  co g n itio n  in  which images were again basic  elements. Locke (1964) 

believed  th a t  thought developed as perception th a t  was recorded in  r e s i 

dual images. These images were then r e c a l le d ,  as p a r t  o f  thought, and 

simple images could be recombined to form complex ideas . Hume (1964) 

a ttem pted to  separa te  images from percep tion . The image, however, was 

regarded as an exact copy o f  a perception . Hume suggested th a t  memory 

must not only preserve percep tion  as recorded images, but a lso  r e ta in  

some record  o f  th e i r  o rder in  time and po s it io n s  in  space.

H artly  (1964) specu la ted  th a t  th e re  was thought in  imageless 

form through the use o f word s ig n i f ic a t io n  w ithout sensory q u a l i ty .  He 

believed  th a t  word meaning was acquired through the process o f  lab e l in g  

o b je c t s .  Hartly  presumed two overlapping systems fo r  the rep re se n ta t io n  

o f  thought: words with non-sensory q u a l i ty  and images o f  the  various 

sensory types .

While the A r is to te l ia n  idea of image as a p a r t  o f  thought domi

nated th e  s c i e n t i f i c  views of thought through the n ine teen th  cen tu ry , 

e a r ly  psycholog ists  l ik e  Marbe (1964) and Kulpe (1964) re a l iz e d  th a t  

t h e i r  d a ta  con trad ic ted  the  theory th a t  images were the elements of 

thought. They suggested t h a t  images only record c e r ta in  types of 

experience in  individual percep tion .

Messer (1964) t r i e d  to study the "d isp o s it io n s  o f consciousness" 

t h a t  had no re p re sen ta t io n a l  form. He groped toward the idea th a t  much
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o f  th ink ing  went on below the conscious level and developed a model of 

various degrees o f  c l a r i t y .  His model, l ik e  Freud 's  (1900), considered 

consciousness as a kind o f superord inate  sense organ: [conscious reward 

samples o f  though t] .

The p o s s ib i l i t y  o f  "imageless thought" was noted by Wundt. 

T itchener (1964), another in f lu e n t ia l  th e o re t ic ia n  and s tu d en t o f  Wundt's, 

e labo ra ted  th is  id ea .  He suggested th a t  th e re  i s  no such th ing  as "image

le s s  thought."  T itchener argued th a t  images from a l l  sensory m odalities  

were p re sen t  but t h a t  images of k in e s th e t ic  o r  s p a t i a l  q u a l i ty  were hard 

to  recognize o r  d esc r ib e .

C u rren tly ,  most co g n itiv e  psycholog ists  accept th a t  thought i s  

n e i th e r  represen ted  ex c lu s iv e ly  in  images as was pos tu la ted  by Locke, nor 

i s  i t  only represen ted  by words. Words are  percep tua lly  a c t iv a te d  by 

images, but images themselves have boundaries w ith in  the conceptual 

o rgan iza tions  o f  thought.

The encoding o f  verbal information based on the con ten t and 

appearance o f  verbal inform ation is  a lso  freq u en tly  d iscussed . The c la s 

s i c  argument o f  verbatim versus g i s t  memory by Ebbinghaus (1913) and 

B a r t l e t t  (1932) i s  the t r a d i t io n a l  example. In psychology the  over

whelming m ajority  o f  experiments have involved t e s t s  of verbatim memory.

A ty p ica l  experiment involved presenting su b jec ts  with a l i s t  o f  words, 

and then measuring s u b je c t ' s  accuracy in r e c a l l in g  the exac t words th a t  

were on the  l i s t .  Years o f  experimentation o f  "exact r e c a l l"  w ith in  th is  

paradigm and rapid  r a te  o f  fo rg e t t in g  of exac t words developed a data base 

fo r  a paradigm t h a t  could provide the experimenter with a b e t t e r  knowledge 

o f  processes involved in  such memorization. Memory of g i s t  was the re fo re
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adapted as a paradigm f o r  the  purpose of covering the gaps of knowledge 

t h a t  remained unanswered through the use of the  former paradigm. Memory 

o f g i s t  i s  probably c lo s e r  to  n a t u r a l i s t i c  s i tu a t io n s  involving memoriza

t i o n .  For example, when you read a novel, you d o n ' t  t ry  to memorize every 

b i t  o f  information w r i t t e n  in  the novel ; r a th e r ,  you t ry  to a b s t r a c t  the 

general p lo t s ,  o r  as i s  commonly s t a t e d ,  you t r a n s f e r  the  given informa

t io n  in  the  novel in to  a semantic c l u s t e r  of codes and memorize only 

c l u s t e r s .  This hypothesis  was te s te d  in 1967 by Jac q u i l in  Sach. In her 

experim ent, sub jec ts  heard a paragraph on some to p ic ,  such as how Galileo 

f i r s t  learned  about te le sc o p es .  At some p o in t ,  the passage would s to p ,  

and su b jec ts  would be given a recogn ition  t e s t  f o r  a sentence from the 

paragraph. Sach found th a t  when the recogn ition  t e s t  was given immediately 

a f t e r  the  sentence had been heard , su b jec ts  were very accura te  a t  de tec

t in g  any type of change. However, i f  the  t e s t  was delayed, the  r e s u l t s  

changed d r a s t i c a l ly .  Subjects  were s t i l l  very accura te  a t  d is t in g u ish in g  

the t a r g e t  sentences from a d i s t r a c t o r  sen tence , but could not d is t in g u ish  

a t a r g e t  from a sentence containing im p l ic i t  information from the passage.

Considering the  f a c t  th a t  one memorizes the  g i s t  o f  the  meaning 

in s te ad  o f the verbatim body of in form ation , the question a r i s e s —how are 

these  meanings rep resen ted  in  our memory and overa ll  cogn itive  system?

This has been and s t i l l  i s  one o f  the cen tra l  problems in co gn itive  psy

chology.

Several new memory and a t t e n t io n  models p o s i t  a l t e r n a t iv e  views 

to  exp la in  the encoding o f  verbal and non-verbal inform ation. Note th a t  

th ese  models were not formulated w ith in  a developmental framework; how

e v e r ,  the  developmental extension o f th ese  models can be e lab o ra ted .
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Dual Coding

A llan P a iv io ,  an experimental psycho log is t ,  and h is  colleagues 

have suggested th a t  the processing and s to rage  of knowledge i s  based on 

two d i s t i n c t  systems—both involved in  p e rcep tion , memory, and thought.

One system i s  sp ec ia l iz ed  fo r  processing non-verbal in form ation including 

in te r p r e ta t io n  o f  sensory inform ation and the genera tion  o f  imagery,

Paiv io  r e f e r s  to  i t  as the imagery system. The o the r  system is  spe

c ia l i z e d  f o r  processing l i n g u i s t i c  inform ation; th a t  i s ,  in te rp re t in g  

language and generating  speech. T herefore , i t  i s  c a l le d  the  verbal 

system. According to  th is  th e o re t ic a l  approach, the non-verbal system 

presumably includes  processes capable of in te g ra t in g  and comparing in fo r 

mation involv ing  d i f f e r e n t  sensory m o d a l i t ie s .  The verbal system includes 

v isual-m otor and hap tic  components (P a iv io ,  1969; 1974). For example, 

in  v isual m o d a l i t ie s ,  p r in ted  words could be ca tegorized  under the verbal 

system while  environmental s ig h ts  would be assumed under the  non-verbal.

What i s  c rea ted  by the verbal communicative system (such as w r i t in g ,  

ta lk in g )  i s  encoded by the verbal system. The non-verbal system is  

sp e c ia l iz e d  fo r  rep resen ting  and processing environmental inform ation.

Paiv io  suggested t h a t  the two systems are  in te rconnec ted  in the 

sense t h a t  a c t i v i t y  in one system can a c t iv a te  the o th e r  system in  non- 

random fash ion  (P a iv io ,  1974). Paivio  a lso  suggested t h a t  perception 

and cogn ition  a re  continuous. This means th a t  the func tion  rep re sen ta t io n  

o f  the  non-verbal system ( e . g . ,  drawing, imagery, e t c . )  i s  analogous and 

continuous in  i t s  nature  and i s  a lso  highly isomorphic with perceptual 

inform ation  (P a iv io ,  1974). This implies th a t  environmental information 

i s  rep resen ted  in  the long-term memory in  b a s ic a l ly  a perceptual form. 

Therefore , Paivio  suggested th a t  knowledge of the environment is  pe rcep tu a l.
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There are  many points  w ith in  P a iv io 's  system which need to  be 

c l a r i f i e d .  In h is  assumption o f co n tin u ity  of knowledge pa tte rns  from 

perception  through memory, Pa iv io  suggested th a t  l i n g u i s t i c  systems do 

not contain  the  perceptual o r  even a b s t r a c t  semantic information th a t  

could correspond to  the knowledge of the world. Thus, our knowledge 

would be represented  only w ith in  the  imagery system which i s  non-verba l. 

Since t h i s  system is  imagic in i t s  na tu re , our knowledge would be percep

tua l and correspond to  a s to rag e  o f  codes which a re  no t conceptual and 

have a very low level o f  c l a s s i f i c a t i o n  and a b s t r a c t io n  (Carpenter & J u s t ,  

1975). But i t  has been argued th a t  the re  i s  a higher o rder c a teg o r iz a t io n  

system which i s  manifested in  a b s t r a c t  forms. This system is  o r ig in a l ly  

p e rc ep tu a l ,  but when i t  reaches the l a s t  t r a n s la t io n  from the perceptual 

(concrete) to  permanent memory, i t  i s  a b s t r a c t .  This t r a n s i t i o n ,  from 

perceptual to  a b s t r a c t  thought i s  w e ll-e labo ra ted  in s tu d ie s  concerning 

dep th-of-processes  (see Craik & Lockhart, 1972).

An example of t h i s  kind o f knowledge transform ation  could be 

found in  the  transform ation  o f sensorimotor knowledge which is  purely 

perceptual ( f ig u ra t iv e  knowledge), in to  the a b s t r a c t  opera tional thought.

In th i s  transfo rm ation , percep tual information gets  in to  the knowing 

system but does not s tay  in  concrete  form. Rather, i t  i s  t ra n s la te d  and 

ca tegorized  in to  a b s t r a c t  form at, i . e . ,  opera tive  knowledge (P iag e t,  1971). 

P a iv io ,  in  h is  argument involv ing  the comprehension o f  p ic to r ia l  informa

t io n ,  suggests  th a t  p ic tu re s  access the image system d i r e c t ly  while a 

w r i t te n  s ta tem en t accesses the  verbal communication system. That i s ,  we 

imagine a p ic tu re  b e t t e r  and e a s ie r  than a w rit ten  s ta tem ent. A word has 

to be encoded before the corresponding conceptual rep re sen ta t io n  i s  a c t i 

vated in  the  image system (P a iv io ,  1974).



Nelson Model

The processing  of p ic tu re s  and words has a lso  been a major 

concern fo r  severa l o th e r  psychologists  (Nelson, Reed, & McEvoy, 1977;

Nelson, 1975) who have proposed a model fo r  p ic tu re  and word encoding. 

According to  t h i s  model, p ic tu res  and words a re  assumed to  d i f f e r  in  the 

o rd e r  in  which phonemics ( i . e . ,  the sound) and meaning a re  a c t iv a te d .

Words a c t iv a te  both phonemic fea tu re s  and meaning in  a d i r e c t  manner, 

while  the phonemic access fo r  p ic tu re s  i s  in d i r e c t .  Nelson e t  (1977) 

l ik e  P e legrino , R usinsk i,  Cniesi and Siegal e t ^ .  (1977) and P o t te r ,  Valian 

and Faulconer (1977) have t r i e d  to  modify the Paivio dual coding model; 

a lthough , p a r t i c u la r ly  fo r  Nelson e t  £j_. (1977), P a iv io 's  dual coding model 

serves as a ba s ic  s t r u c tu r e  of semantic coding models. Nelson e t  sug

gested th a t  a p ic tu re  and a word fo r  the same r e fe re n t  have the same semantic 

re p re se n ta t io n ,  b u t  p ic tu re s  convey th i s  p rec ise  inform ation more e a s i ly  and 

a re  a lso  e a s ie r  to  remember than words, even though they access the phonemic 

i n d i r e c t ly .  In t h i s  model, memory fo r  p ic tu re s  i s  gen era l ly  superio r to 

memory f o r  t h e i r  la b e ls  because o f  the dual coding assumption th a t  p ic 

tu re s  a re  l ik e ly  to  be dua lly  encoded as imaginai re p re sen ta t io n s  plus 

e x p l i c i t  verbal la b e ls  o r  name codes; t h a t  i s ,  p ic tu res  are  more l ik e ly  

to  a c t iv a te  semantic inform ation. This model a lso  assumes th a t  p ic to r ia l  

lab e l in g  i s  a r e l a t i v e ly  spontaneous p rocess.

For example. Nelson and Brooke (1973) used p ic tu re s  o r  th e i r  

la b e ls  as p a ire d -a s so c ia te  s tim uli and ra ised  the degree o f  sensory sim i

l a r i t y  among la b e l s .  They found t h a t  when the item was the  p ic tu re ,  and 

the  in s t ru c t io n s  made no reference  to  naming, label s im i la r i ty  f a i le d  to 

generate  any in te r fe re n c e  whatsoever. These and many more re la te d  find ings
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by Nelson and h is  colleagues were expanded in to  the "1evel-o f-sem an tic -  

coding" (e .g .  C ra ik , 1977; Nelson, Wheeler, Borden, & Broods, 1974).

These lev e ls  d e fin e  a processing continuum beginning with sensory a t t r i 

butes such as graphic  and phonetic types (Nelson e t  ^ . , 1977) and 

extending through meaning a t t r ib u te s  ( a s s o c ia t iv e ,  semantic, and im aginai).  

Apparently the  sensory information from words does not reach to  the  seman

t i c  memory and i t  i n te r f e r e s  with lower lev e ls  o f  coding in  c o n t ra s t  with 

the  imaginai a t t r i b u t e s  which are  encoded in  semantic s t r u c tu r e s .

Nelson e t . ^ . ' s  hypothesis ( the  notion of d i f f e r e n t  p ro p e r t ie s  

f o r  p ic tu re s  and words with re sp ec t  to the meaning codes) can be co n tra s ted  

with P a iv io 's  dual coding system. From the previous d iscussion  involving 

the  lack o f  c l e a r  separa tion  o f  words and p ic tu re s  with re sp ec t  to  the 

meaning which they carry  spontaneously. Nelson's model seems to  make the 

same mistake as P a iv io 's ;  th a t  i s ,  words and p ic tu re s  are  once again bound 

w ithin  a dual system. Even i f  both word and p ic tu re  rep resen t the  same 

meaning, the  dual system is  not a c t iv a ted  in the same way because p ic tu re s  

access the  phonemic fe a tu re s  in d i r e c t ly .  However, Nelson e t  's  model 

does suggest the  assumption of the s im i la r i ty  o f  semantic rep re se n ta t io n  

f o r  the p ic tu re s  and words with the same rep re sen ta t io n  when phonemic 

fea tu re s  do not play a major ro le  in the encoding system and th i s  might 

l ik e ly  happen when information processing is  taking place in semantic form 

ra th e r  than perceptual form.

There seems to  be no necessary re la t io n s h ip  between the two 

aspects  of N elson 's  model ( i . e . ,  phonemic and semantic) since i t  i s  

obvious th a t  meaning is  not n ecessa r i ly  a c t iv a ted  by phonemic inform ation . 

Therefore , while p ic tu re s  a re  not d i r e c t ly  a c t iv a te d  by the phonemic
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s t ru c tu re s  w ith in  the semantic knowledge i t  does not reduce any o f  the 

p i c t u r e 's  semantic knowledge. Furthermore, n e i th e r  verbal nor p ic to r ia l  

rep re se n ta t io n s  in  the  semantic system are  n e ce ssa r i ly  f a r  from the o r i 

g inal perceptual form, e s p e c ia l ly  in  the v isual modality s ince  both words 

(con ta in ing  l e t t e r s )  and p ic tu re s  (containing l in e s  o r  dots) a re  p r i 

m arily  graphic and must have the same category of sen so r i- in fo rm a tio n , 

th e re  i s  no necessary reason to  accept the Nelson assumption of separa te  

access o f  words and p ic tu re s  to  the semantic knowledge. This assumption, 

l ik e  the  dual coding assumption, may be a lo g ica l  m istake. What seems to 

be im portant in  c la r i fy in g  th i s  su b jec t  i s  th a t  the meaning underlying the 

m ate ria l  i s  the one which rep resen ts  a symbolic value o f  the  o b jec t iv e  

(sensory) view o f  words and p ic tu re s .  For word and p ic tu re  encoding, the 

key is su e  i s  p red ic t in g  the  i n i t i a l  and eventual re p re se n ta t io n  o f  know

ledge r a th e r  than in v e s t ig a t in g  sensory d iffe rences  between verbal and 

p ic to r i a l  s t im u l i .

Spreading A ctivation  Theory 

Qui H i  an (1966; 1969) has proposed a model fo r  s to r in g  semantic 

inform ation in  a com puter-like memory. In th is  model, each word i s  s to red  

with a con figu ra tion  of a p o in te r  to  o ther words in the memory. This 

con figu ra tion  rep resen ts  the  word's meaning. Q u il l ian  (1967), C ollins  and 

Q u il l ia n  (1969) and Q u il l ia n  (1969) suggest th a t  each word i s  represented  

concep tually  in  semantic knowledge. According to  th is  view, peop le 's  

concepts contain  in d e f in i te ly  la rge  amounts o f  inform ation . Q u ill ian  

(1969) s tu d ied  th is  proposal by asking people to  describe  everything they 

knew about an o b je c t .  Q u il l ian  noted th a t  persons i n i t i a l l y  described 

obvious p ro p e r t ie s  o f  an o b je c t ,  and whenever they ran ou t of obvious
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f a c t s  they began to  give inform ation th a t  was le s s -a n d - le s s  re le v an t  to 

th e  o b je c t .  Findings from t h i s  study suggested th a t  the  amount of in f o r 

mation t h a t  a person can genera te  about any concept seems un lim ited . 

Moreover, Q u il l ia n  suggested t h a t  whenever sub jec ts  exhausted obvious 

f a c t s  about the  o b je c t ,  they incorpora ted  o ther concepts and a ttached  

t h e i r  meaning, fu n c tio n ,  and d e sc r ip t io n  to  the o r ig in a l  o b je c t .  Q u ill ian  

(1969) suggested th a t  a concept can be represen ted  as labe led  r e la t io n a l  

l in k s  from one node to  o the r  conceptual nodes. These l in k s  are  po in te rs  

and usu a lly  go in  both d i re c t io n s  between two concepts. According to  

Q u i l l ia n ,  l in k s  can have d i f f e r e n t  " c r i t e r i a l l  t i e s "  which a re  numbers 

in d ic a t in g  how e s se n t ia l  each l in k  i s  to  the meaning of the  concept. In 

Q u i l l i a n 's  th eo ry ,  the fu l l  meaning o f  any concept is  the  whole network 

as en tered  from the conceptual node. According to  th is  model, the 

search in  memory takes place in  a way th a t  each mode would a c t iv a te  i t s  

r e la te d  concept and when a mode's c e n tr a l  concept i s  encountered, the 

spread of a c t iv a t io n  flows back to  the  o r ig in a l  con s tru c t io n  of the in fo r 

mation.

Q u i l l i a n 's  model was m odified by C ollins  and Loftus (1975) to 

suggest t h a t  processing o r  a c t iv a t io n  o f  a p a r t i c u la r  concep t, whether 

cued by p ic to r i a l  or verbal s t im u l i ,  w il l  prime the system fo r  quick pro

cess ing  o f  subsequent re la te d  concepts regard less  of the verbal o r  p ic to r ia l  

na tu re  o f  o r ig in a l  s t im u l i .  Within t h i s  th e o re t ic a l  system, processing of 

i n i t i a l l y  presented  information (o r  s u b je c t 's  expectancies concerning 

to -b e -p resen ted  s t im u li)  w ill  prime the system and subsequent conceptually  

r e la te d  s t im u l i ,  whether p i c to r i a l  o r  v e rb a l ,  w ill  be quickly  and accu

r a te ly  processed . In o the r words, the  apparent nature  o f  re p re sen ta t io n
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and access to  semantic memory may be task-dependent, and semantic in f o r 

mation becomes dependent on the c e r ta in  f e a tu re ,  co n f ig u ra t io n ,  and 

p ro p e r t ie s  o f  the su b jec t  to-be-searched  in  memory. According to 

C o llins  & Loftus (1975), a c t iv a t io n  spreads out along the path o f  the 

network in  a decreasing g rad ien t  when a concept is  processed. The decrease 

is  p roportional to the a c c e s s ib i l i t y  or s tren g th  o f  the l in k s  in  the path . 

Thus, a c t iv a t io n  i s  l ik e  a s ignal from a source th a t  i s  a t te n tu a te d  as i t  

t r a v e ls  outward. An ac t iv a te d  concept opera tes  w ithin  conceptual n e t

works th a t  a re  organized along the l in e s  o f  semantic s im i l a r i t y .

The apparent na ture  o f  re p re se n ta t io n  and access to  semantic 

memory based on configura tion  and fe a tu re  of a task  has been well in v e s t i 

ga ted . For example. P o t te r ,  V alian , and Faulconer (1975) observed th a t  

naming a p ic tu re  takes more time than reading a word; y e t ,  deciding whether 

a p ic tu re  i s  a member o f  a s p e c i f i c  category takes le ss  time than an equ i

v a len t  c a teg o r iza t io n  decis ion  fo r  a word. Anderson and Paulson (1978) 

found th a t  p ic to r ia l  information can in t e r f e r e  with verbal inform ation and 

vice versa in  a timed reco g in i t io n  ta sk .  However, w ith in  modality i n t e r 

ference  i s  more pronounced and im plies t h a t  a "spreading a c t iv a t io n "  occurs 

w ith in  semantic memory th a t  can be somewhat s p e c if ic  to  the  primary stimu

lu s .  They concluded th a t  a l l  p ic to r i a l  and verbal m ateria l i s  s to red  

w ith in  the same a b s t r a c t  knowledge system, but th a t  the e lab o ra t io n  of 

a c t iv a t io n  i s  dependent on task  demands and su b jec t  ex p ec ta tio n .

In sum, according to  the model, i n t e r p r e ta t io n  of  verbal informa

t io n  most o ften  involves the a c t iv a t io n  of enough memory to  a id  in 

in te r p r e ta t io n  o f  a sentence which can be checked afterw ards by re ference  

to  the contextual environment or s y n ta c t ic  ru le s .  P ic to r ia l  inform ation
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contains i t s  own contextual environment, and f u r th e r  checks in  t h i s  case 

may be e a s ie r  to  perform than with verbal inform ation. The semantic 

p ro p e r t ie s  o f  a p ic tu re  do exceed the semantic p ro p e r t ie s  o f  verbal 

inform ation because processes of p ic to r ia l  processing can be f a s t e r  than 

verbal processing ( e . g . ,  f a s t e r  re ac t io n  time) but in s t ig a te  le s s  a c t i 

vation  of semantic knowledge.

Global Coding

Tulving (1972) proposed a theory of semantic memory with one 

global coding system. In t h i s  model, he addressed many issues  involving 

the  semantic p ro p e r t ie s  of words as members of statem ents and the  under

ly ing  information which i s  c a r r ie d  during encoding of the s ta tem en t.  

B a s ic a l ly ,  Tulving defined semantic memory as a s to re  of more o r  le s s  

permanent knowledge, and o f  fa c ts  th a t  are  t ru ly  independent o f  c o n t e x t -  

such as ca ts  a re  an im als . Tulving (1972) suggested th a t  a b i t  o f  

knowledge th a t  i s  r e la te d  to  a given con tex t i s  c l a s s i f i e d  under episodic  

memory, such as what Mr. Brown had fo r  b reak fas t  today . This concern with 

semantic memory has led to  a s e r ie s  o f  experiments on semantic c a te g o r i 

za tion  ( i . e . ,  verbal and non-verbal ca tegories  which c l a s s i f y  conceptual 

thoughts). In d iscuss ing  the  semantic c a te g o r iz a t io n ,  we are  in e v i ta b ly  

faced with two general models, the  s e t - th e o r e t i c a l  model (R ips , Shoben, & 

Smith, 1973) and the network model, exemplified by the work of C ollins  

and Q u ill ian  (1969; 1972). The l a t t e r  model suggests th a t  words o r  th e i r  

conceptual coun terparts  e x i s t  as independent un its  in semantic memory 

connected in  a network by labe led  r e l a t io n .  In c o n t r a s t ,  s e t - th e o r e t i c a l  

models suggest th a t  the concept o f  words are  represented  by s e ts  of e l e 

ments. The elements might be unique d esc rip tions  or images of exemplars,
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a t t r i b u t e s ,  names o f  subse ts  or su p e rse ts ,  or some mixture o f  these  types 

(Meyer, 1970; Schaeffer  & W allace, 1970). In the  a t t r i b u t e  model, fo r  

example, robin and b ird  may be rep resen ted  by s e ts  o f  t h e i r  defin ing  

a t t r i b u t e s ,  and v e r i f i c a t io n  o f  the  p ro p o s it io n ,  a robin is  a b i r d , i s  

based on a comparison process th a t  determines whether every a t t r i b u t e  o f 

b ird s  i s  a lso  an a t t r i b u t e  o f  robin  (Smith, Shoben, & Rips, 1974). Now 

assume th a t  we give a p ro p o s i t io n  such as a penguin i s  a b ird  to  a su b je c t  

who i s  a lso  given the p ro p o s i t io n ,  a robin i s  a b i r d ; obviously the sub

j e c t  could v e r ify  the  second p ro p o s it io n  f a s t e r  than the  f i r s t  because the 

semantic knowledge o f  the  f i r s t  p ropos it ion  does not carry  the  same amount 

o f  inform ation as the  second one. In o th e r  words, v e r i f i c a t io n  of a 

p ropos it ion  (based on words) i s  r e la te d  to  the rep re sen ta t io n  o f  meaning 

which i s  conveyed with i t .  Smith e t  (1974) have analyzed the meaning 

o f  words in  regard to  t h i s  semantic fe a tu re  and has suggested th a t  the 

imaginai rep re sen ta t io n  o f a word i s  one which is  responsib le  fo r  a seman

t i c  fe a tu re  t r a n s la t io n  in to  our knowledge. This could be very well 

v e r i f i e d  in  the  examples such as big b i r d , which the  r e la t io n  to  b ird  can 

be an important fe a tu re  in  the  semantic knowledge. The same p roposit ion  

can be represen ted  in  p ic tu r e s ;  t h a t  i s ,  v e r i f i c a t io n  of semantic u n i ts  of 

inform ation underlying a p ic tu re  could be perceived through the  elements 

o f  p ic tu re s  and the message o f  meaning underlying the p ic tu re .  For 

example, by looking a t  a p ic tu re  o f  a big b ird  one could achieve the  seman

t i c  codes of the  p ic tu re ,  t r a n s l a t e  them in to  the knowledge, and rep re se n t  

the  meaning. I f  asked to  describe  the  p ic tu re ,  one might say th i s  i s  a 

big b ird  ( in  comparison to  the  f e a tu r e s ,  s i z e ,  and concept o f  b ird  in  

one 's  knowledge.
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The study o f  l i n g u i s t i c  codes (words) and symbolic codes (p ic 

tu re s )  in  p a r t  i s  a s so c ia te d  with the  conceptual o rgan iza tion  o f  images. 

With re sp ec t  to  th i s  i s su e ,  we sh a ll  b r i e f ly  review the  ro le  o f  images 

in  formation o f cogn ition  in  the  following sec t io n .

Developmetal Aspects o f  Verbal and P ic to r ia l  Coding

Processing o f verbal and p i c t o r i a l  inform ation has only recen t ly  

regained s ta tu s  as a re sp ec tab le  area  o f inqu iry  in lea rn in g  and memory, 

bu t the re  i s  a long t r a d i t i o n  o f  such research  in  cogn itive  developmental 

th e o r ie s  (P a iv io ,  1971; P iag e t  & In h e ld e r ,  1971). Developmental aspects  

o f  p ic to r ia l  processing a re  h i s t o r i c a l l y  linked  with the idea o f  imagery 

development while developmental aspec ts  o f  verbal processing were o r i g i 

n a l ly  linked with the  underlying s t r u c tu r e  o f  verbal inform ation (Chomsky, 

1960) and comprehension o f  verbal inform ation (P iag e t ,  1971).

The onset o f  imaginai a b i l i t i e s  in  developmental terms i s  d i f f i 

c u l t  to  a s c e r ta in ,  s ince  the  mental experience o f  pre-verbal c h i ld re n  is  

r a th e r  in a c c e ss ib le .  I t  seems c l e a r ,  however, th a t  imagery appears a t  a 

very ea r ly  age, and i t  i s  g en e ra l ly  believed  th a t  imagery preceeds verbal 

rep re se n ta t io n  as an e f f e c t iv e  m ediational mechanism (P a iv io ,  1971).

Doob (1972) c i t e s  evidence to  support h is  hypothesis  th a t  imagery 

i s  o n togene tica lly  (and probably phy logenetica lly )  p r im it iv e .  REM periods 

during s le e p ,  which supposedly b e l ie  the  experience o f dream images, are  

observed in  ch ild ren  from b i r t h  onward. REM periods compose 55-80% o f 

s leep ing  time in  neonates (Hall & Van De C as te l ,  1966), and by the time 

ch ild ren  a re  th ree  to  four y ea rs  o f  age, they re p o r t  v isual dreams i f  

awakened during REM s le e p .  Dream imagery can th e re fo re  be assumed to  occur 

before  i t  can be repo rted .
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Unlike Doob's th e o re t ic a l  p o s i t io n ,  o th e r  psychologists  have 

in te g ra te d  the developmental aspects  of words and p ic tu re s  in to  one pac-r 

kage. For example, P iag e t  (1952) has discussed t h i s  is su e  under the 

heading knowledge in te g ra t io n .  Like Paivio and Doob, P ia g e t 's  knowledge 

in te g ra t io n  a s s e r t s  t h a t  re p re sen ta t io n  of knowledge goes through d i f 

f e r e n t  s tages  throughout the course o f development. According to  t h i s  

view, rep re se n ta t io n  o f  knowledge in  infancy happens through in te g ra t io n  

o f  ob jec t iv e  inform ation in to  the  ex is t in g  knowlege o f the in fa n t .  L a te r ,  

when the c h i ld  i s  equipped with the  conceptual thought (see  P iag e t ,  1951), 

the  overa ll  co g n it iv e  system modifies i t s  re p re se n ta t io n  formula from 

o b jec t iv e  to a b s t r a c t  thought. I t  seems c ru c ia l  to  n o t ic e ,  th a t  fo r  

P ia g e t ,  re p re se n ta t io n  o f  knowledge a f t e r  the sensorim otor s tage  deals  

only with meanings which a re  conveyed by verbal o r  p ic to r i a l  inform ation 

in to  co g n it iv e  schemas and s t ru c tu re s .

The Ontogeny of Imagery

Paivio  assumed t h a t  the use of imaginai mediators increases  with 

the  r e l a t iv e  concreteness of a ta sk ,  and the use o f  verbal mediators 

inc reases  with g re a te r  ta sk  a b s t r a c t io n s .  According to  th is  view, verbal 

behavior ( e . g . ,  speaking and l i s te n in g )  has more a b s trac tn e ss  than p ic 

t o r i a l  in fo rm ation , and p i c to r i a l  information t h a t  a c t iv a te s  only the 

imaginai mediators i s  concre te .

R es ta ting  P a iv io 's  p o s i t io n  w ithin  a developmental p e rsp ec t iv e ,  

imaginai mediators should lose  t h e i r  power throughout the course of deve

lopment because ind iv idua l thought is  s h i f t in g  from concrete  towards the  

a b s t r a c t ,  and the l a t t e r  c le a r ly  u t i l i z e s  symbolic, verbal information
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more than p ic to r ia l  in form ation . On the o the r hand, as a lready mentioned, 

Doob (1972) and o thers  have c le a r ly  demonstrated the  ontogenetic  aspect 

o f  imagery.

According to  Doob, the  basis o f  cognitive-memory processes pro

ceeds o n to g en e t ica l ly  from the s to rage  o f  pe rcep ts ,  to  the s to rage  of 

images, and then to  verbal s to rag e .  Imagery i t s e l f  proceeds through a 

continuum from afterim age to  imagination (Doob, 1972, p. 319). I f  imagi

nai a b i l i t i e s  preceed verbal communicative a b i l i t i e s ,  then verbal s to rage , 

when i t  occurs , must a f f e c t  the  already presen t imaginai system. Doob, 

th e re fo re ,  p o s tu la ted  t h a t  preverbal imagery i s  q u a l i t a t iv e ly  d i f f e r e n t  

from postverbal imagery i n ,  as y e t ,  undetermined ways.

A simple comparison between developmental ideas in  Doob's theory 

and p o ss ib le  developmental im plica tions  of P a iv io 's  dual coding theory 

h ig h l ig h ts  many c o n tra d ic t io n s  in these  th e o r ie s .  F i r s t ,  P a iv io 's  

f ind ings  have not analyzed the  ontogeny of imagery. Second, P a iv io 's  

dual coding theory has incorpora ted  images only with re sp ec t  to  the  con

c re teness  o f  knowledge and has not apprecia ted  the a b s trac tn e ss  o f  imagery 

in  the dynamics o f  human cogn itive  systems (see  P ia g e t ,  1971).

Doob's th eo ry ,  due to  a lack o f  appropria te  procedures fo r  te s t in g  

the  imaginai experiences o f  preverbal c re a tu re s ,  remains u n tes ted . The 

youngest ch ild ren  te s te d  so f a r  in the re lev an t  s tu d ie s  a re  kindergarten 

ch ild ren  who demonstrated both l in g u i s t i c  comprehension and production.

While Doob's theory p red ic ts  q u a l i t a t iv e  d if fe ren ces  between the 

two types o f  preverbal and postverbal imagery, P iage t (1971) c la s s i f i e d  

imagery in to  two ty p e s ,  both o f  which a re  products o f  cogn itive  develop

mental s ta g e s .  The f i r s t  imagery is  c a l led  reproductive  imagery and is
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s t a t i c  long before  the  opera tional s tag es .  In the opera tional s tage  

(7-8 years  o f  age) a n t ic ip a to ry  imagery, which i s  dynamic, appears.

Bruner (1964) a l s o  discussed  an e a r ly  developmental s tage  o f  imagery 

c a l le d  iconic  re p re se n ta t io n .  Bruner suggested th a t  imagery a t  th i s  

s tage  i n i t i a t e s  the  s tage  o f  symbolic re p re se n ta t io n  which i s  re p re 

sented by verbal behavior.

Young c h ild ren  often  demonstrate a defic iency  in  the use o f  ve r

bal m ediational devices (Reese, 1962; Kendler, 1963). F la v e l l ,  Beach, & 

Chinsky (1966) in v e s t ig a te d  th i s  de fic iency  by d i r e c t ly  observing 

c h i ld re n 's  spontaneous v e rb a liza t io n s  in  a nonverbal s e r i a l  r e c a l l  ta sk .  

They found t h a t  k indergarten  ch ild ren  were le s s  l ik e ly  than second or 

f i f t h  graders to  rehearse  the names of stim ulus item s—when the same item 

was presented severa l times—in d ic a t in g  a verbal production d e f ic ien cy , as 

opposed to  verbal mediation de fic ien cy . Blank, Altman, & Bridges (1968) 

t ra in e d  p re -schoo lers  on a d isc r im ina tion  ta sk ,  in  e i t h e r  a v isual or 

ta c tu a l  m odality , using three-dim ensional geometric s t im u l i .  They then 

te s te d  the su b jec ts  on the same problems in the opposite  modality from 

t ra in in g  t r i a l s .  The p re-schoolers  su ccess fu lly  made the t r a n s f e r  from 

v is ion  to  touch, but not from touch to  v is io n ,  in d ic a t in g  th a t  they had 

some form o f  non-verbal rep ré sen ta tion--p robab ly  imagery--upon which t h e i r  

performance r e l i e d .  Evertson and Wicker (1974) found b e t t e r  r e c a l l  in 

nursery schoolers  fo r  s tim uli which were v isu a l ly  e lab o ra ted  than fo r  

ve rba lly  e lab o ra ted  s t im u l i .  However, as w ill be noted in  the next sec

t i o n ,  some in v e s t ig a to r s  have questioned the e f f ic ie n c y  o f  imaginai 

mediation in  the  very young (Reese, 1970; Rohwer, 1970).
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Ambiguities in  the  evidence have recen tly  led  to  specu la tion  

regard ing  the  ex is tence  o f  two sep a ra te  imaginai a b i l i t i e s  (Bird &

B ennett,  1974; Wicker, 1971). Factor analyses o f imagery t e s t s  by

Divesta (1971) in  adu lts  and by Forisha (1975) in  ch ild ren  indeed in d i 

ca ted  two independent imaginai t r a i t s ,  lab e l led  the c o g n it iv e  and 

su b je c t iv e .  Wicker (1971) proposed the terms re p re se n ta t io n a l  and media

t io n a l  imagery to  describe  these  t r a i t s .  R epresentational (o r  su b jec tive )

imagery r e f e r s  to  a simple v iv id  v isual memory which would be e f f e c t iv e  in

the  recogn ition  of s in g le  item s. Mediational (o r  co g n it iv e )  imagery 

r e f e r s  to  a cognitive  process used in  f ig u ra i  thought. This process i s  

capable o f  r e la t in g  stimulu s -response items in  an in te r a c t io n  and i s ,  

th e re fo re ,  e f f e c t iv e  in  a s s o c ia t iv e  ta sk s .

Verbal Representation

Discussion of the  comprehension of verbal in form ation  ( i . e . ,  

word con tex t)  d is t in g u ish es  between two aspects  o f  word meaning. F i r s t ,  

the  ex tension  of a word r e f e r s  to  the  s e t  of o b jec ts  which manufacture 

the  meaning o r  r e fe re n ts  o f  the word. Second, the in te n t io n  o f  a word 

re f e r s  to  p ro p e r t ie s  which define  the word. In the view o f  many psycho

l o g i s t s  and psycholinguists  ( e . g . ,  Reese, 1962), words should be s tud ied  

with t h e i r  meaning, and t h i s  meaning i s  accompanied by both kind of 

r e f e r e n t s .  According to  t h i s  view, a word's meaning cannot be represented 

independent of i t s  extension and /o r in te n t io n ;  r a th e r ,  words only carry  

the  meaning which i s  symbolized in  i t s e l f .  To i l l u s t r a t e  th i s  bond 

between verbal rep re se n ta t io n  and i t s  meaning. B ates , Benigimi, B retherton , 

Camaion and B alte ra  (1977) and C ar te r  (1978) have conducted experiments in  

which they showed th a t  young ch ild ren  ty p ic a l ly  re ly  a t  f i r s t  on d e ic t ic
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g e s tu re s—they gaze in te n t ly  and po in t out whatever i n t e r e s t s  them. C arter  

found th a t  t h i s  s t r a te g y  i s  used e sp e c ia l ly  in  the absence o f  words. This 

s t ra te g y  commonly leads to  o v e r-g en e ra l iza t io n s  of one word to  many r e l e 

vant and i r r e l e v a n t  concepts . M ille r  (1978) suggested t h a t  the  words 

th a t  ch ild ren  le a rn  f i r s t  u sua lly  have m u ltip le  o r  holographic senses in  

a d u l t  use. Clark and Sengul (1978) f u r th e r  s tud ied  th is  i s s u e .  They have 

found th a t  whenever c h i ld re n  do not have names a v a i lab le  fo r  t h e i r  purpose, 

they seem to  r e ly  on two general production s t r a t e g i e s .  The f i r s t  i s  to  

use a general purpose d e i c t i c  word which i s  g enera lly  accompanied by ges

t u r e s ,  such as h e re , t h e r e , t h a t , o r  look. The second i s  to  " s t re tc h "  

words a lready  known or p a r t i a l l y  known to  cover o th e r  th ings  t h a t  appear 

s u f f i c i e n t ly  s im i la r  to  the  o r ig in a ls  to  j u s t i f y  use of the  same name 

(C lark , 1974). Moor (1896), in  a h i s to r ic a l  case based on observations of 

her c h i ld ,  noticed  the  o v e rg en era l iz a t io n  of  the word b ird  to  moving 

anim als, y e t  on hearing b ird  the  ch ild  would look around fo r  a b ird  and no t,  

fo r  example, be s a t i s f i e d  by seeing a c a t . O vergenera liza tion  is  not 

l im ited  to  only l i n g u i s t i c  production . They found some words th a t  were 

always understood c o r r e c t ly .  One c h i ld ,  fo r  example, given the in s t ru c t io n s  

"show me the dog" only s e le c te d  p ic tu re s  o f  dogs; a lthough , in  production 

he app lied  the word dog to  a l l  s o r t s  of four-legged  animals. In conclusion , 

these  s tu d ie s  suggest the  im portant ro le  th a t  imagery systems play in  

encoding and r e t r ie v in g  o f  inform ation among c h i ld ren .
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Imagery Mediation fo r  P ic tu res  and Words:

Which one is  e a s ie r  fo r  ch ild ren  to  learn?

There i s  a growing l i t e r a t u r e  on c h i ld r e n 's  a b i l i t y  to  generate  

in te rn a l  imaginai e lab o ra t io n s  and the e f f e c t  o f  such e labo ra tion  on 

memory. In g e n e ra l ,  even nursery school ch ild ren  may be ab le  to  b e n e f i t  

from an in s t ru c t io n  to  form a mental image. However, the question  s t i l l  

remains: do words o r  p ic tu re s  i n i t i a t e  " b e t te r "  images? Answers to  th is  

question  and those l ik e  i t  a re  genera lly  d iscussed  under d i f f e r e n t  para

digms o f  le a rn in g .  In th i s  p a r t  of th i s  s e c t io n ,  l i t e r a t u r e  concerning 

the above question  w il l  be reviewed.

Paired Associate  Learning 

There a re  severa l types o f  imagery t h a t  have been s tud ied  using 

the paired  a s so c ia t io n  paradigm. Images can be provided by the ex p er i

menter in  the  form of p ic tu re s  (imposed images). Moreover, the stimulus 

and response image can be depicted in  sep a ra te  p ic tu re s  (unelaborated) or 

can be depicted  in  an in te r a c t iv e  sense (e labo ra ted )  (Rohwer, 1973). Note 

th a t  unelaborated verbal p a irs  c o n s is t  o f  a word in  the  stimulus p o s it ion  

and a d i f f e r e n t  word in  the response p o s i t io n .

Rohwer (1971) conducted an experiment which included the imposed 

image procedure. Rohwer contended th a t  young, nursery-school-age  ch ild ren  

are  le ss  l ik e ly  to  spontaneously ve rba lly  label p ic tu re s  than o lder 

c h i ld re n ,  and younger ch ild ren  derive le ss  b e n e f i t  from p ic to r ia l  presen

t a t io n .  There were two hypotheses; the f i r s t ,  h e re a f te r  re fe r re d  to  as the 

"developmental hypo thesis ,"  was th a t  o ld e r  c h ild ren  learn  r e l a t iv e ly  more 

than younger ch ild ren  from p ic to r ia l  p re sen ta t io n  as compared to  verbal 

p re se n ta t io n .  The second hypothesis was th a t  any developmental increase
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in  c h i ld re n 's  learn ing  of p ic to r ia l  p a irs  is  mediated by o lder c h i ld re n 's  

spontaneous verbal labeling  of the p ic tu re s .  Rohwer, Ammon, Suzuki, and 

Levin (1971) found among k indergarten , f i r s t ,  and th ird -g rad e  ch ild ren  

t h a t  the su p e r io r i ty  of p ic tu re  p a irs  over noun p a irs  in  p a ired -a sso c ia te  

learn ing  increased  with age. D illey  and Paivio (1968) reported th a t  th e re  

was g re a te r  f a c i l i t a t i o n  with increasing  age between 4 and 6 years o f  age 

when p ic tu re s  ra th e r  than words were in  the stimulus p o s it ion  of the 

paired  a s s o c ia te .  Calhoun (1974) noted the same developmental increases  

as D illey  and Paivio (1968) with sub jec ts  5 to 10 years  o ld .

Although the developmental hypotheses has been supported, i t  i s  

probably no t exac tly  tru e  th a t  o lde r ch ild ren  label the p ic to r ia l  s tim uli 

and younger ch ild ren  do not. I t  i s  not even c le a r  th a t  adding verbal 

lab e ls  a id s  c h i ld re n ,  e sp e c ia l ly  younger ch i ld re n ,  in  learn ing  p ic to r ia l  

paired  a s s o c ia te s .  The data a re  very c o n trad ic to ry .  For in s tance , adding 

verbal la b e ls  to  p ic tu res  aided the  p a ired -a sso c ia te  learn ing  of k inder

g a r ten ,  f i r s t  grade, and th i r d  grade ch ild ren  in  Rohwer e t  (1971); 

second graders in  Rohwer (1973); th i r d  graders in  Lynch and Rohwer (1972); 

fourth  graders  in  Frederickson and Rohwer (1974); and th i r d  and s ix th  grade 

ch ild ren  in  Rohwer, Lynch, Levin and Suzuki (1967). In o the r  s tu d ie s ,  how

ever , lab e l in g  and the p ic to r ia l  s tim uli did not a id  the paired a sso c ia te  

learn ing  o f second graders (Davidson, 1964). Therefore i t  is  not c le a r  

th a t  lab e l in g  p ic tu re s  aids younger ch ild ren  more than o the r  ch ildren  in 

p a i re d -a sso c ia te  learn ing  of p ic tu re s .

On the o ther hand, s tu d ie s  concerning the imposed imagery e f f e c t  

(where both verbal and p ic to r ia l  e labo ra tion  is  provided) suggested th a t  

imposed e labo ra tions  produce le ss  e f f e c t  on the learn ing  of preschool-age
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c h i ld re n  than on the  learn ing  of o lder  ch ild ren  (perhaps due to  co n tra s ts  

between the c h i l d ' s  image of the verbal information and the imposed 

images) and ad u lts  ( e . g . ,  Rohwer, 1970). Rohwer (1973) suggested th a t  

o ld e r  ch ild ren  a re  more l ik e ly  than younger ch ild ren  to  s to re  a verbal 

e la b o ra t io n  along with the p ic to r ia l  e la b o ra t io n .  Although Rohwer' s 

research  ( e . g . ,  1970-1973) in d ica ted  t h a t  imposed verbal e labo ra tions  were 

more f a c i l i t a t i v e  than imposed p ic to r ia l  e labo ra tion  fo r  nursery school 

c h i ld re n ,  o lde r  ch ild re n  ( th i r d  graders) learned the former b e t te r  (p a irs  

t h a t  were d isp layed  in  an in te r a c t iv e  p ic tu r e ,  but only named) than the 

l a t t e r  (p a i r s  in  which members were linked  by verbal but dep icted  s ide  by 

s id e )  (Rohwer, Lynch, Levin, & Suzuki, 1968). Thus, Rohwer (1970) contended 

t h a t  p ic to r i a l  e la b o ra t io n  increased in  e ffec t iv en ess  during the ear ly  

elementary school y e a r s .

However, o th e r  research  does no t corroborate  Rohwer's (1970) 

conclusion . Reese (1965; 1970) reported  t h a t  nursery school ch ild ren  

b en ef i ted  as much from p ic to r ia l  as verbal e lab o ra t io n .  Moreover, when 

the  p ic to r i a l  e la b o ra t io n  was presented  as co lo r photographs ( in s tead  of 

l i n e  drawings o f  black and white photos as used by Reese and Rohwer), 

nursery  school c h i ld re n  learned p ic to r ia l ly -e la b o ra te d  p a i r s  b e t t e r  than 

v e rb a l ly -e lab o ra ted  p a i r s  (Evertson & Wicker, 1974; Jones , 1973).

In c h i ld r e n 's  learn ing  i t  seems to  m atter l i t t l e  whether an e l a 

b o ra tio n  i s  presen ted  p i c t o r i a l l y ,  v e rb a l ly ,  or both p i c t o r i a l l y  and 

v e rb a l ly .  However, one th ing i s  c l e a r .  I f  there  is  any d if fe ren ce  between 

the  potency of p ic to r i a l  and verbal e la b o ra t io n ,  the d if fe ren c e  is  minu

scu le  compared with th e  e f f e c t  of any  ̂ e lab o ra t io n  over none. How can 

t h i s  p a t te rn  o f  r e s u l t s  be explained? Rohwer (1973) suggests th a t  the
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e la b o ra t io n  provides a r e f e r e n t  fo r  both members o f  the p a i r .  In Rohwer's

(1973) fo rm u la tion , meaning i s  not composed o f "words, p ic tu re s ,  o r  any 

o th e r  kind o f  copy of sensory r e a l i t y . "  Rohwer's (1973) con ten tion  th a t  

meaning i s  more a b s t r a c t  than words or images i s  co n s is ten t  with c u rre n t  

th ink ing  about the  meaning-of-meaning. Brewer (1974) contended th a t  

meaning in  terms o f  i s o la te d  higher mental p rocesses , such as imagery or 

language, a re  inadequate" (Brewer, 1974, p. 292). Anderson and Bower

(1974) and Kintsch (1974) presented s im i la r  arguments; thus , an e lab o ra 

t i o n ,  whether verbal or p i c t o r i a l ,  puts the p a i r  in  a meaningful con tex t .  

According to  th i s  po in t o f  view, s ince  meaning i s  not t ie d  to  e i t h e r  

imagery o r  language but to  h igher order and more a b s t r a c t  p ro cesses ,  then 

i t  should m atte r  l i t t l e  whether e lab o ra t io n s  are  ve rb a l ,  p i c t o r i a l ,  or 

both .

The a l t e r n a t iv e  view is  th a t  the functional processes involved in  

p i c to r i a l  and verbal e lab o ra t io n  a re  very d i f f e r e n t ,  but produce the  same 

outcome. Kosslyn & Pomerantz (1977) make a s trong  argument t h a t  informa

t io n  can be encoded e i th e r  p i c t o r i a l l y  o r  v e rb a l ly ,  and th a t  in  some task  

s i t u a t i o n s ,  equal outcomes could be expected regard less  of the mode of 

m ediating cogn itions .

Imagery and Experimental Paradigms

Although most o f  the  research on imagery e f fe c ts  in  c h i ld r e n 's  

le a rn in g  has been conducted using the p a ire d -a s s o c ia te  paradigm, research 

on imagery and learn ing  over the course of development has been examined 

in  o th e r  ta sk  s i tu a t io n s .  The review w ill consider th ree  d i f f e r e n t  task 

s i tu a t io n s  o f  re co g n it io n ,  r e c a l l ,  and verbal d iscr im ina tion  le a rn in g  para

digms, s ince  da ta  w e ll-e lab o ra ted  and more attended  i s  in these  th re e  areas,



25

There i s  no doubt th a t  even very young c h i ld re n 's  recognition  

memory fo r  p ic tu re s  i s  very good. Brown and S co tt (1971) showed th a t  

preschool ch ild ren  (4 to  5 years  o ld) performed a t  c e i l in g  ra te s  on a 

recogn ition  ta s k ,  even when the recogn ition  ta sk  was made d i f f i c u l t  by 

p resen tin g  a long l i s t  and p e rcep tua lly  s im i la r  p ic to r ia l  s t im u li  (Brown & 

Campione, 1972). P ic to r i a l  recogn ition  continues to  be very good through

ou t childhood. In N elson 's  (1971) study o f  memory development, ch ild ren  

7 to  13 years o ld  performed a t  high le v e ls  when required to  d isc r im in a te  

which o f  a group o f  r e a l i s t i c  and a b s t r a c t  pa in tings  were included in a 

p re sen ta t io n  l i s t .  Nonetheless, severa l in v e s t ig a to rs  have demonstrated 

t h a t  recognition  memory fo r  p ic to r i a l  inform ation improves with age. 

Hoffman and Dick (1976) demonstrated th a t  recognition  memory fo r  magazine 

p ic tu re s  improves between 3 and 7 years  o f  age, and Dirks and Neisser 

(1977) reported  t h a t  memory fo r  inform ation presented in complex p ic tu re s  

(many ob jec ts)  in c re ase s  between 6 years  o f  age and adulthood. Nelson and 

Kosslyn (1976) showed th a t  a d u l t ' s  recogn ition  memory o f r e a l i s t i c  and 

a b s t r a c t  p ic tu re s  was b e t t e r  than 5 -y e a r-o ld s '  recognition  memory fo r  such 

p ic tu r e s .

However, i s  recogn ition  memory o f p ic tu res  b e t t e r  than recogni

t io n  memory of words? Perlm utter & Myers (1976) found th a t  Zh- to 

5 -yea r-o ld  ch ild ren  performed s ig n i f ic a n t ly  b e t t e r  on a recogn ition  memory 

ta sk  with p ic tu re  l i s t s  than word l i s t s .  C o rs in i ,  Jacobus, and Leonard 

(1969) observed the  same e f f e c t  with 4^- to  6 -year-o ld  c h i ld re n .  Bird and 

Bennett (1974) showed th a t  ch ild ren  4 to  10 years old recognized the p ic 

tu re s  b e t t e r  than words. Thus, th e re  i s  good reason to  be lieve  th a t  

p ic to r i a l  recogn ition  i s  super io r  to  verbal recognition  throughout much of 

childhood ( i . e . ,  a t  l e a s t  from 4 to  10 years  o ld ) .
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However, th e re  i s  a p o s s ib i l i ty  th a t  p ic tu re  recogn ition  re ta in s  

i t s  s u p e r io r i ty  over word recogn ition  a t  a l l  developmental l e v e l s .  For 

example, Sheperd's (1967) study of word and p ic tu re  recogn ition  in  young 

and old  adu lts  revealed such a r e s u l t .  (Note: verbal and p ic to r ia l  pro

cess ing  in  adulthood i s  ex tens ive ly  d iscussed  in  the e ld e r ly  a d u l t  p a r ts  

o f  th i s  review).

Although the m ajority  of experiments examining the d if fe ren ce  in

f r e e - r e c a l l  of p ic tu re s  versus words in d ic a te  th a t  p ic tu re s  are b e t te r

r e c a l le d  than words, the  performance increments produced by p ic to r ia l  

p re sen ta t io n  of  r e c a l l  l i s t s  have been sm all.

Rossi and Rossi (1965) reported  th a t  ch ildren  2 to  5 years  old 

r e c a l le d  objects  and p ic tu re s  b e t t e r  than verbal items. There was no age 

by mode-of-stimulus in te r a c t io n .  Horowitz (1969) reported  th a t  kinder

ga rten  and th i rd  grade ch ild ren  benef ited  equally  from visual p resen ta tion  

o f  f r e e  and re c a l l  l i s t s .  Cole, Frankel, and Sharp (1971) a lso  ind ica ted  

t h a t  o b jec t  and p ic to r i a l  l i s t s  were f r e e  re ca lled  b e t t e r  than word l i s t s  

f o r  f i r s t  through e igh th  g raders .

Other s tu d ie s  reported  th a t  ch ild ren  reca ll  words as well as p ic 

tu re s  (Jenk ins , S tack , & Deno, 1969; Shepard, 1973; Levin, Rowher, Cleary,

1971). Roth and Rohwer (1974) again demonstrated th a t  p ic tu re s  are  reca lled  

b e t t e r  than words by f i f t h  and eighth  g raders .  Children were presented 

e i t h e r  p ic tu re  or word l i s t s ,  which were e i t h e r  e laborated  or  unelaborated. 

P ic tu re s  a lso  produced more organized c lu s te re d  r e c a l l .  There was no 

in te r a c t io n  between the e labo ra tion  condition  and mode of p re sen ta t io n .

In conclusion , among ch ild ren  a t  a given age le v e l ,  some b e n e f i t  more 

than o thers  from p ic to r i a l  p resen ta tion  o f  p a i r  member (word and/or
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p ic tu re ) .  In g enera l,  the func tiona l processes involved in  p ic to r i a l  and 

verbal e lab o ra t io n  a re  very d i f f e r e n t ,  but produce the same outcome. 

T herefore , information can be encoded p i c t o r i a l l y ,  and in  some ta sk  s i tu a 

t io n s ,  equal outcome could be expected regard less  of the mode of mediating 

cogn ition .

Theory o f  Adult Change 

I t  has been suggested (Underwood, 1969) t h a t  during a d u l t  deve

lopment th e re  may be a s h i f t  in  information p rocess ing ; s p e c i f i c a l l y ,  the 

processing system becomes more dependent on verbal codes and more widely 

ac t iv a te d  by a verbal prime (Mergler & Zandi, 1980). Walsh (1976) and 

Lindsay & Norman (1972) have pointed out th a t  the  most common dependent 

v a r ia b le  used in  inform ation processing paradigms i s  speed-of-response.

The da ta  based on reac tio n  time i s  an i n s u f f i c i e n t  index o f a d u l t  develop

mental change in  cognition  because slowed re a c t io n  time throughout a d u lt  

development may be due to  decrease in  speed o f  e f f e r e n t  and r e f e re n t  

nerve conduction, stimulus s p e c i f ic  a t t r i b u t e s ,  and response modality as 

well as a decrease in speed o f  cen tra l  p rocess ing . Most data which have 

ind ica ted  the  a d u l t  age d e f i c i t  in  memory and encoding processes were 

c o l le c te d  in  t im e-cons tra in ted  s i tu a t io n s .

Adult Age Change as Décrémentai 

One o f the c la s s ic  f ind ings  (Broadbent, 1958; Wei fo rd ,  1960) in 

geron to log ical psychology i s  t h a t  speed of response declines  with age.

The in te rp re ta t io n  o f  these da ta  has been c o n tro v e rs ia l .  I t  (Horn & 

Donaldson, 1976) is  in  p a r t  re p re se n ta t iv e  o f  t ru e  d e f i c i t —d ecline  in 

speed of information processing can and does have wide-spread im plica tions
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fo r  the  e n t i r e  processing system. Others (B altes  & Schaie , 1976) d i f 

f e r e n t i a t e  speed o f motor performance and in t e l l e c tu a l  processing  from 

in t e l l e c t u a l  competence.

Regardless o f  th e  in te r p r e ta t io n  o f  response slow ing, one can 

in v e s t ig a te  whether th e re  i s  equ iva len t age change in  speed o f  processing 

a l l  types o f  inform ation o r  i f  the response speed d e f i c i t  i s  l im ited  to 

c e r ta in  forms o f  s t im u l i .  Several re sea rch ers  (S chonfie ld , 1967; Bower, 

1966; Adamowicz, 1976) have found evidence th a t  th e re  i s  more a d u l t  age 

d e f i c i t  f o r  processing p ic to r i a l  s tim uli than fo r  verbal s t im u l i .

A re la te d  is su e  i s  the p a r t i c u l a r  modality being u t i l i z e d  fo r  

processing  the  in form ation . There may be d i f f e r e n t i a l  age slowing fo r  

processing in  c e r ta in  m o d a li t ie s .  For example, Arenberg (1978) found 

f a c i l i t o r y  e f f e c t  when aco u s t ic  processing was added to  v isual proces

sing o f semantic inform ation .

The l i t e r a t u r e  on change in  hemispheric func tion  has inc reas in g ly  

concentrated  on r e la t io n s h ip s  between speed o f response a sso c ia ted  with 

age and hemispheric domination. For example, on t e s t s  o f  in t e l l e c t u a l  

func tion ing  such as the  Weschler Adult In te l l ig e n c e  Scale (WAIS), t e s t s  

tapping verbal func tions  g enera lly  demonstrate le ss  o f  a dec lin e  than 

those tapping perceptual motor functions (B irren ,  1974; Botwinick & 

S to ran d t ,  1974). Horn and C a t te l l  (1966, 1967) have developed a t e s t  to 

study " c r y s ta l l iz e d "  and " f lu id "  in te l l ig e n c e .  Findings from these 

s tu d ie s  showed th a t  f lu id  in te l l ig e n c e  declines  with age while c r y s t a l 

l iz e d  in te l l ig e n c e  i s  well maintained.

Based on p a t te rn s  o f  dec lin ing  performance on psychometric t e s t s ,  

one could in f e r  th a t  th e re  i s  a d i f f e r e n t i a l  decline  a t t r i b u t a b l e  to  the
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aging process between l e f t  and r ig h t  hemisphere functions with the r ig h t  

hemisphere declin ing  f a s t e r  than those formed in  the l e f t  hemispheres 

(S te rn  & Newport, 1980). However, fo r  cons ide ra tion  o f  such s tu d ie s  one 

should consider the p o ss ib le  biasness o f  t e s t in g  procedures. Neverthe

l e s s ,  find ings  from s tu d ie s  concerning such hemispheric d e f i c i t s  were not 

supported by more d i r e c t  measures of c e n tra l  nervous system function  

such as the EEG (O rb i ts ,  1971). E lias  and Kinsbourne (1974) have demon

s t r a t e d  th a t  psychometric t e s t s  a re  not r e l i a b l e  instruments to 

d isc r im in a te  between d e f ic ie n c ie s  in  verbal and nonverbal a b i l i t i e s .

Tests  o f  verbal and nonverbal a b i l i t i e s ,  l ik e  vocabulary and block design 

s u b - te s ts  of the WAIS, d i f f e r  in  response requirem ent, stim ulus f a m i l i a r i t y ,  

and task  demands so as to  preclude con tro l o r  assessment o f  processing 

mode—verbal o r  nonverbal. Therefore , r e s u l t s  o f  these t e s t s  a re  inade

quate  fo r  conclusions about dec line  in  r i g h t  o r  l e f t  hemisphere functions 

and d i f f e r e n t i a l  p reference  with age fo r  verbal and p ic to r i a l  s t im u l i .

Statement of the Problem and Hypotheses

There i s  a developmental p a t te rn  o f  changes in co gn itive  pro

cesses  th a t  involves a s h i f t  from concrete  to  a b s t r a c t  thought. This has 

been ex tens ive ly  in v e s t ig a te d  in  childhood and adolescence but such change 

may continue throughout adulthood. Hence o lder  adu lts  may have a know

ledge rep resen ta t io n  system th a t  i s  q u a l i t a t iv e ly  d i f f e r e n t  from th a t  of 

younger a d u l ts .

P iage t and Inhelder (1969) suggested th a t  c h i ld re n 's  thought goes 

through a t r a n s i t io n a l  s tage  a t  the end o f the sensorimotor period and 

th i s  t r a n s i t io n  i s  ch arac te r iz ed  by both symbolic and imaginai rep resen ta 

t io n .  Bruner (1962) has suggested th a t  i n i t i a l l y  the c h i l d 's  world is
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known to  him/her by the hab itua l a c tion  he uses fo r  coping. In tim e, the 

process o f  rep re sen ta t io n  through imagery i s  added which is  r e l a t i v e ly  

a c t i o n - f r e e .  G radually , th e re  i s  added y e t  a t h i r d  system of rep resen ta 

t io n  th a t  can t r a n s la t e  e i t h e r  a c t io n  and image in to  language. For 

Bruner, the  c r i t i c a l  s h i f t  occurs when images appear to have powerful 

contro l o f  re p re sen ta t io n a l  thought.

One can specu la te  whether the s t r u c tu r e  of the semantic represen

ta t io n a l  systems remains c o n s is te n t  a f t e r  e a r ly  childhood or whether there  

might not be continued in te g ra t io n  o f  imagic and l i n g u i s t i c  coding. For 

example, from Craik and L ockhart 's  (1972) theory o f semantic p rocess ing , 

one can i n f e r  th a t  more r ich ly -p ro cessed  m ate ria l  i s  b e t te r  remembered. 

Hence, continued in te g ra t io n  o f  imagic and l in g u i s t i c  coding systems 

throughout adulthood could r e s u l t  in  " r ich er"  semantic rep re sen ta t io n  of 

any concept.

Pa iv io  assesses  the  h ierarchy  of coding and s torage  processes in 

a framework compatible with the  cognitive  developmental s tages o f  P iaget 

and Bruner. According to  the  Paivio  theory , the leve ls  of processing a re ,  

in  o rder; a) sensory s to ra g e ,  which i s  very b r i e f  and untransformed; 

b) re p re se n ta t io n a l  p rocesses , which involve the  generation of images or 

verbal re p re sen ta t io n s  (words); c) r e f e r e n t ia l  a s so c ia t iv e  r e a c t io n s ,  

which involve the generation o f  an image to  a word stimulus or o f  a label 

to  a p ic tu re  s tim ulus; and l a s t l y ,  d) a s s o c ia t iv e  chains , which involve 

chains o f  d i f f e r e n t  words and images. Although Paivio believes  images to 

be more dynamic (more a c t iv e )  than verbal re p re se n ta t io n s ,  he s t a t e s  th a t  

verbal processes become in c reas in g ly  dominant over imaginai ones with age. 

Hulicka and Grossman (1967) t e s te d  q u ite  old sub jec ts  (mean age 74.1 years)
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and teenagers (mean age 16.1 years) and found th a t  o lde r  sub jec ts  

reported  more use of verbal devices. However, both groups apparently  

a c tu a l ly  used imaginai devices more than the verbal ones, suggesting 

t h a t  imagery was the p re fe r re d  mediational process.

While the na tu re  o f ad u lt  developmental change in  the  image 

and l i n g u i s t i c  coding systems has not been d i r e c t ly  addressed, several 

resea rchers  (Nebes, 1976; Botwinick, 1973) have suggested th a t  poor 

memory performance among o ld e r  as compared to  younger a d u lts  is  caused 

by a d e f i c i t  in  the na tu re  o f encoding. O rig in a lly  th is  assumption (of 

encoding defic iency) was suggested in the theory o f  encoding v a r i a b i l i ty  

th a t  was proposed by Melton (1967) and Martin (1968). This theory i s  

based on the  assumption th a t  an item to  be remembered i s  encoded along 

with information about the  context in which the item is  presen ted . Ford, 

Hink, Hopkins, Roth, P fifferbaum , and Kopel (1979) s tud ied  the nature  of 

encoding in  young and o ld  ad u lts  and found th a t  o lde r  ad u lts  encode some

what more slowly than younger a d u l ts .  Recent s tu d ie s  concerning o lder 

a d u l t  encoding d e f i c i t s  suggest th a t  the na ture  o f  the to-be-encoded 

v a r ia b le  plays an im portan t ro le  in information processing among o lder 

a d u lts  (Walsh, 1976; Waugh & Bar, 1975).

Others (Anderson, Fozard & L i l ly q u i s t ,  1972) have a t t r ib u te d  the 

a d u l t  d e f i c i t  to  developmental change in  memory r e t r i e v a l .  For example, 

L i l ly q u i s t  (1972) suggests  th a t  young adu lts  use such mediators as verbal 

phrases and mental images to  enchance t h i r  re te n t io n  of stim ulus m aterial 

and th a t  the e ld e r ly  use such mnemonic devices only in frequen tly  (Hulicka & 

Grossman, 1967; Rowe & Schnore, 1971).
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A ge-re la ted  decrements in memory function ing  have been variously  

a t t r i b u t e d  to  d e f i c i t s  a t  r e g i s t r a t i o n ,  s to ra g e ,  and r e t r i e v a l  phases 

(Adamowicz, 1976). I t  may be th a t  th e re  i s  widespread decrements in  a l l  

phases o f  memory function ing  fo r  the e ld e r ly .  Research f ind ings  may a lso  

be due to  the  following two is s u e s .  F i r s t ,  in c o n s is te n t  methodology, 

stim ulus p re sen ta t io n  and response demands may in t e r a c t  with su b jec t  

c h a r a c te r i s t i c s  d i f f e r e n t ly  f o r  young and o lder  a d u l ts .  Second, the 

nature  o f  the  stim ulus m a te r ia ls  (whether words o r p ic tu re s )  i s  i n f r e 

quently considered in  t r a d i t io n a l  memory re sea rch . Two po ss ib le  a d u lt  

developmental changes in  the semantic rep re se n ta t io n a l  system a re  sug

gested . Older a d u l ts  may have a more in te g ra te d ,  r ic h e r  coding system 

th a t  e lab o ra te s  with imagery and l i n g u i s t i c  a b s t r a c t  on any incoming 

s t im u la t io n ;  th u s ,  they e s ta b l i s h  a r i c h ,  a b s t r a c t  memory code. This 

could cause tremendous performance decrements in  the usual time con- 

s t r a in te d  experimental con tex t .  The e ld e r ly  could spend more time on a l l  

inform ation and subsequent information could have a sso c ia t io n a l  t i e s  to 

i n i t i a l l y  processed inform ation th a t  a re  not obvious to  the young ex p er i

menter using "young" word a sso c ia t io n  norms. A l te rn a t iv e ly ,  the  e n t i r e  

re p re se n ta t io n a l  system could become biased toward the verbal l i n g u i s t i c  

form of coding. This s h i f t  of the e n t i r e  system toward l i n g u i s t i c  a b s t r a c 

tio n  seems to  be supported by research  using imagic s tim uli o r  imagery 

encoding in s t ru c t io n s  with young and o lder  a d u l t s .  Bower (1966) found 

younger a d u l ts  tend to  use imagery s t r a t e g i e s  more than o ld e r  a d u l t s ;

Gordon and Selv in  (1975) found a preference  fo r  use o f verbal mediators 

ra th e r  than imagery among the e ld e r ly .

However, e ld e r ly  ad u lts  can improve t h e i r  memory performance 

when provided with imaginai codes ( Bruning, Hozbaure & Kimberlin, 1975).
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T rea t  and Reese (1975) found th a t  old and young ad u lts  perform equally  

well in  a memory experiment using verbal s tim ulus when they a re  equated 

on imagery s t r a te g y .  These data  may in d ic a te  an imagery s t r a te g y  produc

t io n  d e f i c i t  among the e ld e r ly ;  i t  is  not th a t  they cannot use imagery 

s t r a t e g i e s ,  but th a t  they do not generate imagery s t r a te g ie s  spontaneously.

The type of  concrete  o r  a b s t r a c t  imagery which i s  demanded w ith in  

these  experiments has not been c o n tro l le d .  The na tu re  of the prompt, 

whether p ic tu re s  o r  words, has not been sy s te m a tic a l ly  s tud ied .

Robert Nebes (1976) has proposed t h a t  the  explanation fo r  the 

" e ld e r ly  imagery d e f i c i t "  may l i e  with the leng th  of time needed fo r  them 

to  c o n s t ru c t  an adequate image o r  the length  o f  time required  to  convert 

a verbal cue in to  an adequate p ic to r ia l  re p re se n ta t io n .  Once ag a in ,  the 

speed of processing may be the  d e lin ea tin g  f a c to r  in  determining what 

type o f  s t r a t e g i e s  the e ld e r ly  use during memory processing.

S p ec if ic  Hypotheses, Extension to  Prose

There i s  a po ss ib le  s h i f t  away from imagery mediators and toward 

verbal codes when inform ation i s  presented in  preorganized, contextual 

form.

The importance o f  imagery fo r  f a c i l i t a t i n g  re c a l l  o f  concrete  and 

a b s t r a c t  words revealed  th a t  concrete  words are remembered b e t t e r  than 

a b s t r a c t  (P a iv io ,  1969, 1971); and when su b jec ts  a re  in s tru c te d  to  use 

imagery as a mnemonic s t r a t e g y ,  they often  remember more words than when 

they use o th e r  s t r a t e g i e s .  Paiv io  and Furth (1970) showed th a t  fo r  con

c re te  words, an imaginai s t r a te g y  produces b e t t e r  re c a l l  than a verbal 

m ediational s t r a te g y ,  whereas fo r  a b s t r a c t  words, the  verbal s t r a te g y  is  

b e t t e r  than the  im aginai. Another f a c to r  found to  be c ruc ia l  fo r  re ca ll
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of both concre te  and a b s t r a c t  words i s  o rgan iza tion  (how they a re  l i s t e d  

o r  formed in  a group). In s tu d ie s  in v e s t ig a t in g  the e f fe c t s  o f  organ i

z a t io n a l  f a c to r s  on memory, sub jec ts  play an a c t iv e  ro le  as processor o r  

encoder o f  information (Tulving & Madigan, 1970; Melton & M artin , 1972; 

Voss, 1972).

According to  Tulving (1974), r e t r i e v a l  o f  information i s  g re a t ly  

dependent upon the in d iv id u a l 's  cogn itive  environment a t  the time the 

r e t r ie v a l  occurs. "All r e t r i e v a l  o f  inform ation from the memory s to re  is  

considered to  be cued" (Tulving & Madigan, 1970). I t  i s  o ften  not c le a r  

what c o n s t i tu te s  a r e t r i e v a l  cue; Tulving and o the rs  suggested evidence 

th a t  e f fe c t iv en e ss  o f  a r e t r i e v a l  cue i s  dependent on i t s  encoding a t  the  

time o f  s to rag e  with the contextual inform ation to  be remembered. In 

o th e r  words, "what i s  s to red  i s  determined by what is  perceived and how 

i t  i s  encoded, and what i s  s to red  determines what r e t r ie v a l  cues are  

e f f e c t iv e  in  provding access to  what i s  s to red"  (Tulving & Thompson, 1973, 

pp. 256).

Data regarding the  o rgan izational f a c to r  in  memory genera lly  

suggests a strong p o s i t iv e  c o r re la t io n  between organ ization  fa c to r s  and 

re c a l l  o r  recogn ition  of to-be-remembered inform ation (Russell & Sewell, 

1972; S e h u ls te r ,  McLaughlin & Crouse, 1974; Crouse, 1970; Jensen & 

Anderson, 1970). An increas ing  number of in v e s t ig a to r s  have attempted 

to  apply the  findings concerning o rgan iza tiona l va r iab les  to  simple sen

tences and more s ig n i f ic a n t ly  to  fac tu a l  prose m a te r ia ls .  In gen era l ,  

when su b jec ts  are  presented with a w ell-o rgan ized  passage, f r e e  re c a l l  

of f a c ts  i s  higher than i t  i s  when the sentences are  presented in  a random 

o rder (Myers, 1974).
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Another advantage o r  organ izational fa c to rs  in  r e c a l l  and recog

n i t io n  o f  to-be-remembered information i s  well documented in  s tud ies  

concerning the  e f f e c t  o f  ambiguity or disambiguity of t e x t .  For example, 

S c h a l le r t  (1976) in v es t ig a te d  such e f f e c t s .  She presented the young 

a d u l t  su b jec ts  with two verbal passages, one type involved fac tua l e v i

dence e x p l i c i t l y  s t a t e d ,  the  second type involved information th a t  could 

lead to  im p l ic i t  i n t e r p r e ta t iv e  conclusions (information im pliable from 

the  f a c t s ) .  She found th a t  o rgan izational fa c to rs  in h e ren t in  the t e x t  

were no t as important fo r  re c a l l  o f  both types of information as was the 

im p lic i tn e ss  o f  the inform ation . S p e c i f ic a l ly ,  she found t h a t  le s s -  

e labora ted  information was r e c a l le d  b e t te r  than e x p l i c i t  information when 

the e labo ra ted  information were organized information and e x p l i c i t  informa

t io n  was no t organized. Riding and Taylor (1976) in v es t ig a ted  the 

e la t io n sh ip  between speed o f response and imaginai rep re sen ta t io n  of 

inform ation among c h i ld re n .  They found th a t  ch ild ren  who responded quickly 

with inform ation th a t  could be represented in  imaginai form were superio r  

on the  immediate re c a l l  o f  a concrete  prose passage while those who respon

ded more slowly to  imagery inform ation were b e t t e r  on an a b s t r a c t  passage.

In te rp r e ta t io n  o f  data  such as S c h a l le r t  (1976) and Riding and 

Taylor (1976) involves questions  about the s t r a te g ie s  th a t  have been u t i 

l iz e d  by sub jec ts  fo r  fac tu a l  and vague inform ation. Since fac tual 

inform ation rep resen ts  a more concrete  and/or access ib le  information th a t  

should be encoded based on o b jec t iv e  meaning (e .g .  Craik & Lockhart, 1972; 

Bagget, 1975), i t  might be assumed to be d i f f e r e n t ly  encoded than when 

in te r p r e ta t io n  of  a vague idea i s  presented. Whereas, based on the imagery 

f a c i l i t a t i n g  assumptions of Paivio  (1971), one should expect to see a
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b e t t e r  memorial performance fo r  concrete  information (Riding & Calvey,

1981) s in ce  concrete inform ation d i r e c t ly  accesses the imagery system.

S p ec if ic  Hypothesis

Since the e ld e r ly  a d u l t  memory d e f i c i t  i s  a t t r ib u te d  to  a decrea

sing a b i l i t y  to  u t i l i z e  imagery mediators ( e . g . ,  Hulicka & Grossman, 1967) 

or in c reas in g  dependence on verbal mediators ( e . g . ,  Howard, 1980), th is  

study in v e s t ig a te s  what type of s t r a t e g i e s  young and o lde r  ad u lts  u t i l i z e  

fo r  remembering organized stim ulus inform ation ( e . g . ,  s to ry  information) 

th a t  can be encoded with imagery codes o r  verbal codes o r both . The experi

ment s p e c i f i c a l ly  concen tra tes  on a d u l t  age d iffe rences  during the encoding 

of e x p l i c i t - v e r b a l ,  im p l ic i t -v e rb a l ,  e x p l i c i t - p i c t o r i a l ,  and im p l ic i t -  

p i c to r i a l  stim ulus information when 1) the  verbal information was presented 

a lone , 2) the  verbal inform ation was presented  with p ic tu re s  ( s to ry  and 

p ic tu re )  and 3) when the p ic tu re  inform ation is  presented alone (p ic tu re ) .  

Thus the  independent and the in te r a c t iv e  e f f e c t s  of ad u l t  s u b je c t s '  age 

(young and o ld ) ,  untimed p re sen ta t io n  of contextual information ( s to ry ,  

s to ry  and p ic tu r e ,  p i c tu r e ) ,  and type of information encoded ( e x p l i c i t -  

v e rb a l ,  im p l ic i t -v e rb a l ,  e x p l i c i t - p i c t o r i a l ,  im p l i c i t - p i c t o r i a l )  was to 

be a ssessed .

The following hypotheses were generated;

1) Age. Young adu lts  use both imagery s t r a te g ie s  and a b s t r a c t  

verbal s t r a t e g i e s  during encoding in fo rm ation , while the o ld e r  ad u lts  use 

only v e rb a l - a b s t r a c t  s t r a t e g i e s  during encoding. This w il l  be evidenced 

in the s u b je c ts '  memory performance as an age main e f f e c t ;  s p e c i f i c a l ly ,  

younger a d u lts  w ill  remember more s to ry  inform ation than o ld e r  adu lts  

s in ce  they a re  using more encoding s t r a t e g i e s .
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2) Age x Type o f  Information Asked, a) E x p lic i t -v e rb a l  informa

t io n  i s  e a s i ly  a ssoc ia ted  with an image i f  one uses imagery encoding 

s t r a t e g i e s .  Im p lic i t -v e rb a l  information i s  le s s  e a s i ly  encoded using 

imagery s t r a t e g i e s .  There w il l  be a l a r g e r  d iffe ren ce  in memory p e rfo r

mance fo r  e x p l ic i t -v e rb a l  information than fo r  im p lic i t -v e rb a l  inform ation. 

Young a d u l ts  can u t i l i z e  the two types o f  po ss ib le  encoding s t r a te g i e s  

fo r  e x p l ic i t -v e rb a l  inform ation while o ld e r  adu lts  u t i l i z e  only one.

However, both age groups use only one type o f  s t ra te g y —v e rb a l—fo r  

im p l ic i t -v e rb a l  inform ation . This w il l  be evidenced in  the s u b je c t 's  

memory performance as an age x type of  inform ation in te r a c t io n .  There 

w il l  be a la rg e r  age d i f f e re n c e  in memory f o r  e x p l ic i t -v e rb a l  than fo r  

im p l ic i t -v e rb a l  in form ation , b) E x p l i c i t - p ic to r i a l  inform ation should 

be r e c a l le d  i f  one can use one 's  own imagery s t r a te g ie s  when p ic to r ia l  

cues a re  g iven . Im p l ic i t - p ic to r ia l  inform ation  must be deduced from 

inform ation  a v a i lab le  in  the stimulus p ic tu re s  o r  one 's  own images.

Older a d u l ts  can u t i l i z e  imagery encoding system when the images are 

provided , th u s ,  they can e f f e c t iv e ly  encode e x p l i c i t - p i c t o r i a l  informa

t io n  given the  proper p re se n ta t io n .  F u r th e r ,  they w il l  process th is  

inform ation  and develop the im p l i c i t - p i c t o r i a l  inform ation. Young adu lts  

produce t h e i r  own images. This may in t e r f e r e  with the given images; and 

r e s u l t  in  younger a d u lts  r e c a l l in g  le s s  e x p l i c i t - p i c t o r i a l  information 

than e x p l i c i t - v e r b a l .  They a lso  may be l e s s  l ik e ly  to  deduce c o r re c t  

im p l i c i t - p i c t o r i a l  inform ation than o ld e r  a d u l ts  s ince the younger adults  

have two p o s s ib ly - c o n f i l ic t in g  images to  consider. This w ill  be evidenced 

as an age x type of inform ation in te r a c t io n .  For the young a d u l t s ,  there  

w ill  be a g re a te r  percentage o f  verbal than p ic to r ia l  inform ation remembered.
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There w i l l  a lso  be a la r g e r  age d if fe ren ce  in  memory fo r  e x p l i c i t - p ic 

t o r i a l  in form ation; fo r  o ld e r  a d u l t s ,  the re  w il l  be a g re a te r  percentage 

o f  p ic to r i a l  than verbal inform ation c o r re c t ly  re c a l le d  across any stimu

lus  p re sen ta t io n  condition  s ince  they w ill  be ab le  to  use imagery 

s t r a t e g i e s  some of the time fo r  questions regarding p ic to r ia l  informa

t io n .

3) Age x P resen ta t io n  Condition . The memory system is  predomi

n a te ly  v e rb a l ,  p a r t i c u la r ly  fo r  o lde r  a d u l t s .  Thus, s tim uli presented in  

verbal form w ill  prompt the  use o f  verbal encoding s t r a t e g i e s ,  e sp e c ia l ly  

f o r  o ld e r  a d u l t s ,  while younger adu lts  may a d d i t io n a l ly  use some imagery 

s t r a t e g i e s  to  process verbal information.

Stimuli presented in  p ic to r ia l  form should a c t iv a te  the imagery 

system in  genera l.  Because o f  the  o lde r  s u b je c ts '  tendency to  use p r i 

m arily  verbal s t r a t e g i e s ,  they may use the verbal encoding s t r a te g ie s  to  

comprehend p ic to r ia l  s t im u l i .  The younger ad u lts  would re ly  on the 

imagery system.

Young adu lts  can b e n e f i t  from simultaneous p re sen ta tion  of 

verbal and p ic to r ia l  inform ation s ince both encoding s t r a te g ie s  w ill  be 

a c t iv e ly  used to  encode inform ation . Simultaneous p resen ta t io n  i_n 

general may not be as useful fo r  o lder sub jec ts  because the overa ll  

encoding system r e l i e s  more upon the verbal s t r a t e g i e s  than imagery. 

T here fo re , they may a ttend  more to verbal s tim uli t h a t  matches th e i r  

encoding system. Thus, the  old a d u l t s '  r e c a l l  w il l  be b e s t  in  the s to ry  

alone co n d it io n .  This w i l l  be evidenced in  s u b je c ts '  memory performance 

as an age x p resen ta tion  condition  in te r a c t io n .
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4) Age x P resen ta tion  Condition x Question Type. An in te r a c t io n  

among age, p re sen ta t io n  c o n d it io n ,  and question  type i s  expected to  occur. 

S p e c i f ic a l ly ,  th e re  w ill  be an age x p re sen ta t io n  condition in te ra c t io n  

th a t  i s  d i f f e r e n t  fo r  each type o f  question .

Although the memorial system of o ld e r  ad u l ts  i s  predominately 

v e rb a l ,  they w ill  not n e c e s sa r i ly  have good r e c a l l  o f  a l l  p o ss ib le  types 

o f  verbal inform ation. Since o ld e r  ad u l ts  do not u t i l i z e  imagery s t r a 

te g ie s  when encoding verbal m a te r ia l ,  they should experience some 

d i f f i c u l t i e s  in  regard to those verbal m ateria l th a t  a re  a sso c ia ted  with 

the  imagery system, s p e c i f i c a l ly  those th a t  involve e x p l i c i t  (concrete) 

in form ation . I t  i s  p red ic ted  th a t  o lde r a d u l t s '  re c a l l  o f  e x p l ic i t -v e rb a l  

inform ation w il l  be s ig n i f i c a n t ly  le ss  than th a t  of younger a d u l t s .  How

e v e r ,  f a i l u r e  to  spontaneously u t i l i z e  imagery mediators is  compensated 

f o r  by adding imagery inform ation (p ic tu re  + s t o r y ) ,  thus o ld e r  su b jec ts  

w ill  have improved r e c a l l  o f  e x p l ic i t -v e rb a l  inform ation in  the  combined 

s to ry  and p ic tu re  c o n d i t io n . '

Younger su b je c ts ,  due to  the  re g u la r ,  simultaneous use of verbal 

and imagery encoding s t r a t e g i e s ,  w ill b e n e f i t  l e s s  p ro p o r tiona lly  from 

the simultaneous p resen ta t io n  o f  verbal and p i c to r i a l  inform ation. Since 

imagery s t r a t e g i e s  a re  u su a lly  u t i l i z e d  in t h i s  group of s u b je c ts ,  p re 

se n ta t io n  o f  imagery inform ation may in te r f e r e  with t h e i r  own spontaneous 

imagery form ation.

Recall of v e rb a l - im p l ic i t  information t h a t  does not invoke 

imagery s t r a t e g i e s  should not be d i f f e r e n t  f o r  young and o lder  a d u l t s .  

A lso, combined p resen ta tion  o f  im p lic i t -v e rb a l  and p ic to r ia l  information 

should no t be f a c i l i t a t i v e  nor d is ru p t iv e  fo r  e i t h e r  age group.
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I t  i s  expected th a t  the o lder su b je c ts '  r e c a l l  o f  e x p l i c i t  

information in  the  combined p re sen ta t io n  condition w ill  be su per io r  to  

th e i r  r e c a l l  o f  e x p l i c i t  inform ation in  only s to ry  o r  only p ic tu re  condi

t io n ;  th a t  younger a d u l t s '  r e c a l l  o f e x p l i c i t  information in  the  s to ry  

condition  w il l  be b e t te r  than the  o ld e r  a d u l t s '  re c a l l  o f  the  same in fo r 

mation; and t h a t  young and o lde r a d u l t s '  re c a l l  o f  im p l ic i t l y  ava ilab le  

information should be equally  good regard less  of p re sen ta t io n  condition .

F in a l ly ,  fo r  question  types involving non-ava ilab le  information 

f o r  which the  c o r re c t  response i s  "I do no t know," th e re  w ill  be the 

following age x p resen ta tion  condition  in te ra c t io n :  o ld e r  sub jec ts  w ill 

be more confused regarding the information in s to ry  alone and p ic tu re  

alone conditions  because they tend to  encode th is  type o f  information 

when they re p re se n t  an e x p l i c i t  idea . Less confusion i s  expected when 

p ic tu re s  and s to ry  a re  j o i n t l y  p resen ted . Young s u b je c ts '  c o r re c t  

responses in  t h i s  condition i s  expected to  be more in  s to ry  than p ic tu re  

alone or s to ry  and p ic tu re  combined p resen ta t io n  c o n d it io n ,  s ince  the 

spontaneous image of verbal information in  combined cond ition  and 

mismatch o f  p ic tu re  information with t h e i r  image may cause more confu

s io n s .



CHAPTER II  

METHOD

Subjects  and Design 

T h ir ty  o lder  women (age range 55-79) were telephone re c ru i te d  

from U nivers ity  o f  Oklahoma alumni l i s t s .  These women were community 

re s id en ts  and had an average o f  14.4 years o f  education . T h irty  young 

women (age range 18-24) from the General Psychology su b jec t  pool p a r t i 

c ipa ted  fo r  research  c r e d i t .  They had an average o f  13.5 years  o f  

education . There were no age d iffe ren ces  between the  young and o ld e r  

women f o r  s t a t e  o r  t r a i t  anxiety  (S p e ilb e rg e r ,  Corsuch & Lushene, 1970).

A s p l i t  p lo t  f a c to r i a l  design with age (young, o ld e r ) ,  s to ry  

p resen ta t io n  condition  (v e rb a l ,  p i c t o r i a l ) ,  and type o f  cued question  

(9 types) was employed with type o f  cued question  as a w ith in  su b je c t  fo r  

f a c to r  (see  Diagram 1). Nine d i f f e r e n t  types of questions were u t i l i z e d  

t h a t  requ ired  c o r re c t  memory fo r  e x p l i c i t ,  im p l ic i t ,  and not a v a i la b le  

information in  the  heard s to ry  and seen p ic tu re s .

41
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DIAGRAM 1

Adult Age Differences in the Effect of Auditory-Verbal 
and Visual-Pictorial Stimuli on Retention of Implicit 
and Explicit Information

Design:
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Available in story 
Available in picture

Number of Ss 30 young, and 30 Elderly adult 
10 of each age in each presentation condition of Picture, 
Story, Story & Picture

Question types: E,E E,I E,N I,E 1,1 I,N N,E N,I N,N
E" Explicit information 
I" Implicit information 
N- Non available information
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M aterials

A s to ry  with th ree  small paragraphs was developed th a t  focused 

on a family with an i l l  member (Appendix A). The s to ry  purposely excluded 

h i s to r ic a l  re fe rences  (Kausler & Puke tt ,  1981), and the temporal sequen

cing o f  s to ry  events was well sp ec if ie d .  A tape-recorded version  (male 

voice) o f  t h i s  s to ry  was made and timed (one minute and 25 seconds).

Three colored p ic tu r e s ,  one fo r  each paragraph, were constructed  which 

depicted  the  same s to ry ;  however, the p ic to r ia l  s to ry  did not completely 

overlap  with the  taped s to ry  vers ion . In the s to ry  th e re  were 48 e x p l i 

c i t  and 39 im p l ic i t  l i s t s  of inform ation; in  the p ic tu re ,  45 e x p l i c i t  and 

25 im p l ic i t  b i t s  o f  inform ation. Nine types of questions were then con

s t ru c te d  to  a ssess  s u b je c t 's  r e c a l l  f o r  both s to ry  versions and 

included a l l  p o ss ib le  combinations o f  e x p l i c i t  (E ),  im p l ic i t  ( I ) ,  and 

not a v a i la b le  inform ation from both taped and p ic to r ia l  s to ry  version 

[E(S) E(P), E(S) I ( P ) ,  E(S) N(P), I(S) E(P), I(S) I (S ) ,  1(5) N(P),

N(S) E(P), N(S) I ( P ) ,  N(S) N(P)].

S ix ty  pre lim inary  questions o f the various nine types were 

constructed  from the  s to ry  and p ic tu re s  fo r  the cued r e c a l l  ta sk .  

" E x p lic i t ly  a v a i la b le  information" (E), provided sub jec ts  with d i r e c t  

and concrete  id e a s ;  sub jec ts  did not have to  i n te r p r e t  or imply any 

information from the  s to ry .  E x p l ic i t  information was sometimes provided 

in  both the  taped and p ic to r ia l  s to ry  version ( e . g . ,  co lo r  of J o e 's  h a t ) .  

E x p l ic i t  inform ation was sometimes provided in  only one s to ry  version 

( e . g . ,  the  c o lo r  o f  the car  th a t  h i t  Jo e ,  which was only demonstrated in 

the p ic tu re s ;  o r  the  d i re c t io n  in  which Joe was walking, which was only 

mentioned in  the  taped s to ry  v e rs ion ) .
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" Im p l ic i t ly  a v a i la b le  information" ( I )  was th a t  which represen

ted an a b s t r a c t  idea and was not d i r e c t ly  acce ss ib le .  In order to 

answer questions concerning im p l ic i t  s to ry  inform ation, processing o f the 

given e x p l i c i t  inform ation was requ ired . Im p l ic i t  information was some

times provided in  both s to ry  versions ( e . g . ,  the s tatem ent th a t  Joe was 

going toward the h o sp ita l  in  the  taped s to ry  and Joe was walking toward 

the hosp ita l  in  the p ic to r ia l  version  should enable the su b jec t  to in fe r  

J o e 's  d i s t r e s s ) .  Im p l ic i t  inform ation was sometimes provided in  only one 

source o f  information ( e . g . ,  from the  e x p l i c i t  information th a t  Joe was 

thrown four f e e t  in to  the  a i r ,  sub jec ts  should have in fe r red  the se r io u s 

ness of the acc id e n t ,  t h i s  s ta tem ent was only given in  the taped s to ry  

vers ion ; o r  the question  what time of the day did the acc iden t occur? 

could be in fe r red  from the p ic tu re  th a t  contained time of day cues).

The category of "no t a v a i lab le  information" (N) served mainly 

as a control condition  and re fe r re d  to the lack of information in  one or 

both s to ry  v e rs io n s .  For example, the question what co lo r was the car 

th a t  h i t  Joe? was "not a v a i la b le  information" in  the s to ry .  Subjects 

who heard the only p ic tu re  condition  or sub jec ts  given both s to ry  

versions should c o r re c t ly  respond "orange." Subjects in  the s to ry  condi

t ion  should respond "I do not know."

The nine types o f  questions  were ind ica ted  as E-E, E -I ,  E-N,

I-E , I - I ,  I-N, N-E, N -I, N-N. The f i r s t  l e t t e r  alwways represented the 

a v a i l a b i l t i y  o f  inform ation in  the taped s to ry  version (E, e x p l i c i t ;

I ,  im p l ic i t ;  N, not a v a i l a b le ) .  The second l e t t e r  always represen ts  the 

a v a i l a b i l i ty  o f  the inform ation in  the p ic to r ia l  version .
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The to ta l  o f  45 qu es tio n s—fiv e  fo r  each o f  the nine types of 

q u es t io n s—were s e le c te d  from the pool o f  o r ig in a l  60 questions . In 

o rder to  t e s t  the  r e l i a b i l i t y  of these  cued re c a l l  q u es tions , the percen

tage of  agreement o f  25 psychology and English vo lun teer  undergraduates 

was measured a g a in s t  the  experimenter designed question  typology. Nine 

o f  the p i l o t  su b jec ts  l i s te n e d  to  the s to ry  and saw the p ic tu re s  simul

taneously , then they were asked to  read the 60 q u es t io n s .  A fter answering 

each ques t io n ,  they were asked to  evalua te  th is  question : "Given the two 

p resen ta t io n  co n d i t io n s ,  what type o f  inform ation did  you u t i l i z e  in 

order to  respond to  the  question?" The su b jec ts  were given the th ree  

response c a teo g ire s  o f  a v a i l a b i l i t y  ( e x p l i c i t l y ,  im p l i c i t l y ,  o r  not 

a v a i la b le ;  each su b je c t  was given an example of each type o f  qu es t io n ) .

The same procedure was c a r r ie d  ou t fo r  the remaining 16 su b je c ts ,  but 

h a l f  o f  them looked a t  the  p ic tu re s  and did not hear the s to ry  while the 

o the r  h a l f  only heard the  s to ry .  The percentage o f  su b jec t  agreement 

was co llapsed  across  a l l  th ree  p re sen ta t io n  conditions  and only those 

questions  th a t  earned 80% su b jec t  agreement with experim enter 's  question 

typology were s e le c ted  to  be used in the  study (See Appendix B).

Imagery Task

A sh o r t  (45 question) vers ion  o f P a iv io 's  (1965) imagery asses-  

ment sca le  was adm inistered  to  a l l  su b je c ts .  The 45 items in th is  task  

were randomly s e le c te d  with the following r e s t r i c t i o n s :  each of 15 items 

represented: low, middle, and high imagery concepts re sp ec tiv e ly  ( e . g . ,

p o ta to —high; w in te r—middle; v e lo c i ty —low ). The sub jec ts  were in s t r u c 

ted  to  read the words and t ry  to  develop an image o f  each one; then they 

ra ted  t h e i r  image o f each word on a s ca le  of one through seven (one—low
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image; seven--high image). Therefore  the maximum score fo r  a i l  45 ques

t io n s  was 315 and the  minimum to t a l  was 45. Based on a  previously  normed 

study by P a iv io ,  low imagery words had an average o f  2 .35 , medium imagery 

words had an average o f  4 .6 0 , and high imagery words had an average of 

5 .39 . There was no s ig n i f i c a n t  d if fe ren c e  between young and o lder  sub

j e c t s '  average combined sco re  performance. There was a lso  no s ig n i f i c a n t  

d if fe ren c e  between young and o ld e r  su b jec ts  w ith in  each category of low, 

medium, and high imagery words (See Appendix C).

Procedure

Within each age group, su b jec ts  were randomly assigned to  one of 

the  th ree  conditions  o f  s to ry  p re sen ta t io n  (P ic tu r e ,  S to ry ,  Story and 

P ic tu r e ) .  Subjects  were adm inistered the s t a t e  and t r a i t  anxiety  sca les  

and the  o ld e r  adu lts  received  the  ca rd io v ascu la r  subscale  o f  the Cornell 

medical index. Each su b je c t  was then presented with the  assigned s to ry  

v e rs io n . Subjects in  group (P) were in s t ru c te d  to  look a t  each o f th ree  

p ic tu re s  fo r  30 seconds. P ic tu re s  were presented  one by one in  sequen

t i a l  o rd e r .  Subjects  in  group (S) were in s t ru c te d  to  l i s t e n  to  the taped 

s to ry  which l a s t s  one minute and tw enty-five  seconds. Subjects in  group 

(S+P) were in s t ru c te d  to  l i s t e n  to  the s to ry  and sim ultaneously watch 

the  p ic tu re s  t h a t  were presented  in  sequen tia l  o rder fo r  30 seconds each. 

The sub jec ts  in th i s  group were to ld  t h a t  the p ic tu re s  represen ted  the 

s to ry  they were l i s t e n in g  to .  A fte r  s to ry  p re sen ta t io n  was completed, 

they were in s t ru c te d  to  o r a l ly  respond to  the 45 cued r e c a l l  questions 

t h a t  the  experimenter read to  the  su b je c t .  These questions were in  the 

same o rder as Story and P ic tu re  p re sen ta t io n .



CHAPTER II I  

RESULTS

Scoring Procedures 

S u b jec ts '  responses to  the cued-reca ll  questions  were tape 

recorded , and subsequently  t ra n sc r ib ed  and scored independently by two 

r a t e r s .  C r i t e r i a  fo r  accep tab le  responses were developed and te s te d  in 

two p i l o t  s tu d ie s .  Acceptable responses to  questions  concerning e x p l i 

c i t l y  a v a i lab le  inform ation in  e i t h e r  s to ry  version  were l im i te d ,  in  

most cases the  s u b je c t 's  response had to  be an exac t d e t a i l .  For 

example, fo r  sub jec ts  only having the taped s to ry  v e rs io n ,  a c o r re c t  

response to  the  q u e s t io n ,  "How f a r  was Joe thrown in to  the  a i r  when he 

was h i t  by the car?" would only be "4 f e e t" —since  t h i s  information was 

s p e c i f i c a l ly  mentioned on the s to ry  tape .

Acceptable responses to  questions concerning im p l ic i t ly  a v a ilab le  

inform ation in  e i th e r  s to ry  vers ion  were determined by the range of 

responses provided by the p i l o t  study su b jec ts .  A wider range of possib le  

responses were judged accep tab le  fo r  these q u es t io n s .  For example, an 

accep tab le  response to  the  q u es t io n ,  "What p a r ts  of J o e 's  body were 

in ju red  in  the acc id en t?" ,  had to  be in fe r red  from the  d e sc r ip t io n  of  the

47
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acc iden t.  Acceptable responses included his  whole body was beat up, many 

broken bones, h is  arms and le g s ,  e tc .  Acceptable responses to  questions 

concerning unava ilab le  inform ation were v a r ian ts  of "I d o n ' t  know."

See Appendix D fo r  (1) accep tab le  responses to  each of the 45 cued-reca ll  

questions and (2) the  scoring sheets  used by the r a t e r s .  See Appendix F 

fo r  the raw scored da ta .

D e f in i t io n  of  Dependent Variables 

The s u b je c ts '  responses were considered w ithin  two separa te  but 

overlapping c a te g o r ie s .  One s e t  of analyses considered co rrec tness  as 

defined by a c c e p ta b i l i ty  o f  each response. C red it  was given fo r  c o r re c t ly  

r e c a l l in g  e x p l i c i t  d e ta i l s  and in fe r re d  ideas and fo r  c o rre c t ly  admitting 

"I d o n 't  know." No c r e d i t  was given fo r  in c o rre c t  re ca ll  o f  e x p l i c i t  

d e ta i l s  or i l l o g i c a l l y  in fe r r e d  ideas or guesses (whether c o r re c t  or 

no t!)  to  questions the  su b je c t  could not have known.

A subcategory of t h i s  v a r iab le  was c o r re c t  knowledge which in c lu 

ded acceptable r e c a l l  of e x p l i c i t  d e ta i l s  and in fe r red  id eas ;  a second 

subcategory of  th i s  v a r iab le  was c o r re c t  admission of no knowledge which 

was only the c o r re c t  admission o f "I d o n ' t  know."

A second s e t  o f  analyses included knowledge as defined by the 

information any su b jec t  a c tu a l ly  o ffe red  during r e c a l l ,  whether accura te  

o r  not. Knowledge included c o r r e c t  o r  in c o rre c t  reca ll  o f  e x p l i c i t  

d e t a i l s ,  c o r re c t  or in c o r re c t  in ference  of im p l ic i t  ideas and any 

guessed response to questions concerning unavailable  inform ation. The 

converse, no knowledge, included the "I d o n 't  know" responses to  any 

question type.
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Knowledge a lso  involved two subca tego ries .  The f i r s t  was 

c o r r e c t  knowledge and was redundant with a subcategory order the 

Correctness d e f in i t i o n .  The second was sub jec t-genera ted  knowledge 

and included wrong responses to  questions  tapping e x p l i c i t  d e ta i l  or 

im p l ic i t  ideas  and guessed responses to  questions concerning unavailab le  

information (See Table 1).
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Table 1

D e f in i t io n s  o f  Dependent V ariab les

P o ss ib le  types o f  s u b je c t  responses

responses to  questions  regard ing  e x p l i c i t  d e t a i l :

a .  accep tab le  d e ta i l

b. unacceptable  d e ta i l

c .  I d o n ' t  know

responses to  ques tio n s  reg a rd in g  im p l ic i t  id eas :

d . accep tab le  idea

e .  unacceptable  idea

f .  I d o n ' t  know

responses to  qu es tio n s  reg a rd in g  u n av a ilab le  inform ation:

g. guesses

h. I d o n ' t  know

Types included w ith in  a p a r t i c u l a r  d e f in i t i o n

1. C orrec tness  a ,d ,h

c o r r e c t  knowledge a ,d

c o r r e c t  admission o f  no knowledge h

2. Knowledge a ,b ,d , e , g

c o r r e c t  knowledge a ,d

su b je c t  generated  knowledge b ,e ,g
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Correctness

An age (2) x p resen ta t io n  (3) x question  type (9) ANOVA was 

computed using co rrec tness  as the  dependent v a r ia b le .  The ANOVA summary 

ta b le  i s  included in  Appendix E, Table 1. The main e f f e c t s  o f  age,

F (1 ,  54) = 16 .8 , p re sen ta t io n  co n d it io n ,  £  (2 , 54) = 3 .9 ,  and question  

ty p e ,  £  (8 ,  432) 32 .6 , were a l l  s i g n i f i c a n t  a t  £_ < .01 (see Table 2 ) .  

Since the  c o r r e c t  response to  a s p e c i f ic  question  type varied  w ith the  

p re sen ta t io n  c o n d it io n ,  the  main e f f e c t  fo r  p re sen ta t io n  condition  i s  not 

meani n g fu l .

The in te r a c t io n  o f  age by p re sen ta t io n  c o n d it io n ,  £  (2 , 54) = 

7 .1 ,  and p re sen ta t io n  condition  x question  type , £  (16, 432) = 7.1  were 

a lso  s i g n i f i c a n t ,  p_< .01 (see Table 2 ) .  Simple e f f e c t s  analyses o f  the 

age by p re sen ta t io n  condition  revealed  t h a t  the e ld e r ly  exh ib ited  s ig n i 

f i c a n t ly  d i f f e r e n t  performances across the  th ree  p re sen ta t io n  co n d it io n s ;  

s p e c i f i c a l l y ,  they showed b e t t e r  performance in  the  p ic tu re  p re sen ta t io n  

cond ition  in  comparison to  combined P & S £  (1 ,  32) = 4.107 p_ < .05.

For young s u b je c t s ,  ana ly s is  o f  simple main e f f e c t  revealed a s i g n i f i 

can t d i f fe re n c e  across the th ree  p re sen ta t io n  conditions  £  (1 , 18) = 3 .0 0  

2  < 0 .5 ) .

Table 3 dep ic ts  th a t  p re sen ta t io n  x question  type in te r a c t io n  

in  a more meaningful manner. Row 1 looks a t  questions tapping informa

t io n  t h a t  was a v a i la b le  in the p ic tu re  fo r  (1) su b jec ts  who saw only the 

p ic tu re  and (2) su b jec ts  who heard the taped version  of the s to ry  and 

saw the  p ic tu r e s .  Note th a t  the number o f  question  types fo r  those who 

saw only the  p ic tu re s  co llapses  to  th ree  (_ ,E ; _ , I ;  _,N) ca tego ries  of 

15 questions  each; s ince  these su b jec ts  never heard the taped s to ry
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v e rs io n ,  t h a t  source represen ted  unavailab le  inform ation. For those who 

both heard and saw the s to r y ,  the  equ iva len t questions would be those 

t h a t  considered information a v a i la b le  only in  the  p ic tu re s .  These th ree  

s p e c i f ic  types o f  questions ( f iv e  each) a re  included in  Row 1. Row 2 

looks a t  questions tapping inform ation th a t  was unavailab le  in  th e  taped 

vers ion  f o r  (1) su b jec ts  who heard only the s to ry  and (2) su b jec ts  who 

both heard the  s to ry  and saw the p ic tu re s .  Again, equ ivalen t c a teg o r ie s  

o f  questions  a re  compared across  these  two s to ry  cond itions . Row 3 dep ic ts  

c o rrec tn ess  o f  response to  questions  concerning information th a t  was redun

dan tly  a v a i la b le  from both sources o f  in form ation . Comparison down Column 1 

revea ls  the  e f f e c t  o f  a l l  th re e  p re sen ta t io n  conditions  fo r  questions 

dea ling  with e x p l i c i t ,  im p l i c i t ,  o r unavailab le  information (See Figures 

1 and 2 ) .
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( 1 )
Tmbl#2

S lg n lf le u e  E ffaces fo r  C orractaass Analysis

Parcancaga of rasponsas to  43 quasclons racad as c o rra c t:

Aga young subjaecs 76%
oldar subjaecs 69%

Seory Prasancaclon

tapad s to ry  74%
pieCuras fliX
capad s to ry  *
& p lc tu ra s  l>70%

Aga « Prasancaclon

O ld . . Toung
capa seory * m69%—  80%
p lc tu ra s  ^73% 73%
capad sto ry  * (
A p lc tu ra s  ^64% .73%

Prssancaclon x Quasclon Typa

E.Z E.Z E.N I.E Z .I I.H N.E N.I N.N
cspa sto ry 68% 38% 75% 81% 92% 66% 73% 61% 93%
p ic tu re s 84% 63% 43% 63% 93% 78% 79% 69% 96%
tapad sto ry
& p lc tu ra s 86% 62% 38% 83% 93% 61% 48% 69% 83%

(1) See Table 4 , Appendix E f o r  s in g le  e f f e c t  a n a ly s is  o f  variance

* s ig n i f i c a n t  p_ < .05 

** s ig n i f i c a n t  p_ < .01
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Tabla 3

Parcancaga of C orract Raaponaa to  Callapaad Quaaclon Typaa 
w ith in  Each Praaancacion Condition

P ic tu ra  Tapad S torv & P ie tu ra

(-,E) 731 W.E) 48%
( - .1 )  741 (H .l) 691
( - ,» )  771 (H,M) 851

Story Tapad S tory & P ie tu ra

(E ,-)  ■ 631 (E ,8) 381
( I . - )  781 (%,N) 611
(N ,-) 811 (N.N) 851

Tapad Story & P ie tu ra

Row 3 (E.E) 861
( I . I )  931
(N.N) 861

XET: P(X.T) ■ Parcancaga of aub jac ts
w ith a p a r t ic u la r  c a l l  glylng 
c o rra c t raaponaa.

X "  a y a i la b i l i ty  of co rrac t 
raaponaa to quaatlon in  tha 
"haard" a to ry .

Y “ a v a i la b i l i ty  of co rra c t 
raaponaa to quastion  In  the 
"aaan" p ic tu ra a .

N “ Not a v a ila b la .
E “ E x p lic itly  av a ilab le .
X “ Im p lic itly  a v a ila b le .
-  "  Collapaad over a l l  3 1avala 

of a v a i la b i l i ty .
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Knowledge

An age (2) x p re sen ta t io n  condition (3) x question type (9)

ANOVA was computed using knowledge as the  dependent v a r ia b le .  (Knowledge 

includes c o r re c t  responses in  a l l  th ree  p resen ta t io n  conditions and 

d isregards  the  c o r re c t  admission o f  no knowledge, "I d o n ' t  know.")

ANOVA summary ta b le  i s  included in Appendix E, Table 2.

Main e f fe c t s  o f  p re sen ta t io n  c o n d it io n ,  £  (2 , 54) = 34 .7 , ques

t io n  type , JF (8 , 16) = 145.71, were s ig n i f i c a n t  a t  £  < 0 .1 .  The 

in te ra c t io n s  o f  p re sen ta t io n  condition x question  type, £  (16, 432) = 

2.80; question type x age x p resen ta t io n  co n d ition , £  (16, 432) = 34.25 

were a lso  s ig n i f ic a n t  a t  g_ < .01 (see Table 3 ) .  The s in g le  e f f e c t  ANOVA 

revealed a s ig n f ic a n t  d if fe ren c e  between young and o lder a d u l t s '  r e c a l l  

o f  e x p l i c i t ly  redundant inform ation £  (1 ,  18) = 2 .45, £ <  .05. Also, 

younger adu lts  b e n e f i t  more from combined p resen ta tion  o f  p ic tu re  and 

s to ry  than o lder  su b jec ts  £  (1 , 18) = 3 .05 , p_< .05 (See Figures 3-10).
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Correct Knowledge 

This dependent v a r ia b le ,  l ik e  the  f i r s t  c o r re c t  knowledge, d i s 

regards the  c o r re c t  admission o f no knowledge. I t  a lso  d isregards  the 

question  types fo r  which th e  s u b je c ts '  c o r re c t  responses had to  be 

"I d o n ' t  know." For example, in  the  s to ry  p re sen ta t io n  co n d ition , 

response to  the  question  types of N-E, N-I, and N-N can only be c red ited  

i f  s u b je c t s '  response was "I d o n ' t  know." For the same reason , question  

types o f  E-N, I-N, and N-N in  the p ic tu re  p re sen ta tion  condition were 

a lso  not considered in  t h i s  a n a ly s is .  S u b jec ts '  response under s to ry  

and p ic tu re  combined condition  was averaged fo r  the E-N, I-N, N-E, and 

N-I question  types in  o rder to a d ju s t  the da ta  fo r  p ic tu re  and s to ry  

"single"  co n d itions . ANOVA summary ta b le  is  included in Appendix F,

Table 3. Main e f fe c t s  o f  p re sen ta tion  c o n d it io n ,  £  (2 , 54) = 5 .38; 

question types x p re sen ta t io n  condition  £  (10, 270) = 3.98; age x question 

type , £  (10 , 270) = 3.42 were a lso  s ig n i f i c a n t  a t  g_ < .01 (See Figures 

11-14). These in te ra c t io n s  are  exc lus ive ly  discussed in  the next chap ter .

Correct admission o f no knowledge: No main e f f e c t  o f  in te ra c t io n  

a f f e c t  was s ig n f ic a n t  fo r  t h i s  dependent v a r ia b le .
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CHAPTER IV 

DISCUSSION

Although the typ ica l  dependent v a r ia b le  in  experimental s tu d ie s  

o f  memory i s  the number of c o r r e c t  responses, due to the na ture  o f  th i s  

d i s s e r t a t io n  which has s tu d ied  the  prose memory in  a l i f e - s p a n  perspec

t i v e ,  d iscuss ion  o f o th e r  dependent v a r ia b le s ,  such as c o rre c tn es s ,  

knowledge th a t  measure s u b je c ts '  generated knowledge o f the  given informa

t io n ,  seems to  be necessary . The va riab les  a re  discussed here in  the  same 

order as in  the r e s u l t  s e c t io n .

Correctness

Correctness of response, as defined by the experim enter 's  p re

determined c r i t e r i a ,  varied  with s p e c if ic  p re sen ta t io n  mode. I f  an answer 

was a v a i la b le  in  a p a r t i c u la r  cond ition , then the c o r re c t  response was 

expected to  be re c a l le d  by the su b jec t  in  t h a t  group. The r e s u l t s  as 

analyzed f o r  th is  dependent v a r iab le  led to  severa l conclusions.

Young s u b je c ts '  overa ll  performance was s ig n i f ic a n t ly  more 

c o r re c t  than the o lder  su b jec ts  as was evidenced by the main age e f f e c t  

fo r  c o rre c tn e s s .  However, th e re  was no age e f f e c t  when a subset of 

c o r r e c t  response, c o r re c t  admission of no knowledge, was sep a ra te ly

71
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considered . Age groups ex h ib ited  the  same s k i l l  adm itting  "I d o n ' t  know" 

bu t the  o ld e r  su b jec ts  made more e r ro r s  when answering questions th a t  

they should have been ab le  to  r e c a l l  from the  s tim ulus m a te r ia ls .  These 

e r ro r s  were s im ila r  to  th e  omission e r ro rs  typ ica l  o f  o ld e r  sub jec ts  

during  verbal learn ing  experim ents.

Both young and o ld e r  su b jec ts  performed equally  well in  the  p ic 

tu re  p re se n ta t io n ,  75% and 73% f o r  old and young s u b je c ts ,  re sp e c t iv e ly .

But young a d u l t ' s  c o r re c t  re c a l l  was b e t t e r  than the  o lder  su b je c ts '  

f o r  aud ito ry  s to ry  p re se n ta t io n .  Younger sub jec ts  a lso  re c a l le d  more of 

the  inform ation th a t  was redundantly  a v a i la b le  from both versions of the 

s to r y ,  74% and 64% fo r  young and o ld e r  a d u l t s ,  r e s p e c t iv e ly .  Older sub

j e c t s '  r e c a l l  o f p i c to r i a l  in form ation was b e t t e r  when they saw only the 

p ic tu re  than when inform ation was redundantly a v a i la b le  fo r  them, 75% and 

64% r e c a l l  fo r  p ic tu re  and s to ry -p ic tu re  p re sen ta t io n  c o n d it io n s ,  respec

t i v e l y .  Thus, both age groups were confused by unuseful in form ation , 

s in ce  they responded le s s  a cc u ra te ly  to  those questions regarding only 

th e  heard s to ry  inform ation i f  they had a lso  viewed the  p ic tu re s .  For 

example, the re  was 72% re c a l l  fo r  those type o f  questions a f t e r  hearing 

only the  s to ry  but 40% r e c a l l  of the  same questions a f t e r  hearing the 

s to ry  and seeing ( in  th i s  case) unuseful s to ry  inform ation . This confu

s io n ,  however, was more dramatic fo r  the o ld e r  ad u lts  than younger 

a d u l t s .

The s ig n i f i c a n t  in t e r a c t io n  between question  types and presen

t a t io n  condition  requ ired  a new look a t  the performance of both age groups 

fo r  d i f f e r e n t  question types . In g en e ra l ,  both groups b enef ited  from 

redundantly a v a i lab le  e x p l i c i t  inform ation (E-E c o n d i t io n ) .  This d if fe ren ce
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was well evidenced when E x p l ic i t  P ic tu re  P resen ta t io n  was compared with 

e x p l i c i t  redundantly a v a i la b le  of s to ry  and p ic tu re  in form ation , 68% 

and 86% f o r  P ic tu re -E x p l ic i t  and S to r y -P ic tu r e -E x p l ic i t ,  re sp ec tiv e ly .  

When A u d ito ry -E xp lic it  and V isu a l- Im p l ic i t  inform ation were a v a i la b le ,  

s u b je c t s '  c o r re c t  re c a l l  was le s s  than i f  A u d ito ry -Im p lic it  and v isu a l-  

e x p l i c i t  was a v a i la b le .  (Compare a u d i to r y - e x p l ic i t—63% and v isu a l -  

im p l i c i t—58% to  a u d i to ry - im p l ic i t—81% and visual e x p l i c i t —63%. The 

more na tu ra l  mode of s to ry  t e l l i n g  may involve the concrete  visual cues 

and the  dialogue involves e lab o ra t io n  and extension  o f  the  theme. Both 

age groups ' performance would support th i s  id e a .)

Knowledge

The dependent v a r ia b le  o f  knowledge as previously  defined d i s 

counts the  c o r re c t  "I d o n ' t  know" responses and considers  what sub jec ts  

produce as t h e i r  knowledge. For example, fo r  the dependent va r iab le  o f  

c o r re c tn e s s ,  i f  sub jec ts  in  p ic tu re  p re sen ta t io n  condition  were asked a 

question  th a t  was only a v a i la b le  in  s to ry  co n d it io n ,  they had to say 

"I d o n ' t  know" in  order to  g e t  c r e d i t .  The dependent v a r iab le  o f  know

ledge d is regards  admission o f  no knowledge as a c o r re c t  answer in order 

to  tap  only the  admission of knowledge ( c o r r e c t  o r  in c o r re c t  knowledge).

S u rp r is in g ly ,  no age main e f f e c t  was observed. However, fo r  

t h i s  dependent v a r ia b le ,  both young and o lder  ad u lts  re c a l le d  more when 

verbal and p ic to r i a l  information were redundantly a v a i lab le  than in the 

o th e r  two p resen ta t io n  co n d itions . There was 79% re c a l l  o f  information 

a v a i la b le  from both sources; 65% re c a l l  o f  the same information av a ilab le  

only from the v isual p ic tu re ;  61% re c a l l  of some inform ation av a ilab le  

only from aud ito ry  vers ion .
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Both young and o lder a d u l ts  were le ss  confused in  comparison 

with dependent v a r iab le  o f  co rrec tn ess  by unuseful information whether 

seen o r  heard. For example, th e re  was 80% re c a l l  f o r  these  type of  ques

t io n s  a f t e r  hearing only the  s to ry  but 82% re c a l l  o f  the same questions 

a f t e r  hearing th e  s to ry  and seeing ( in  th is  case) unuseful s to ry  i n f o r 

mation. These findings suggest t h a t  decrease o f  the c o rre c t  re c a l l  in 

the dependent v a r ia b le  o f  co rrec tn ess  could have been caused by a sub

j e c t ' s  confusion between what she thought was not a v a ilab le  and what was 

a c tu a l ly  a v a i la b le  but not r e c a l le d .

In g en e ra l ,  the young s u b je c ts '  overa ll  re c a l l  of redundant 

e x p l i c i t l y  a v a i la b le  information (E-E) was b e t t e r  than those o f  the o lde r  

a d u l t s ,  94% and 86% fo r  young and o lder a d u l ts ,  r e sp ec t iv e ly .  However, 

no d if fe ren c e  was found between re c a l l  of young and o lder  adu lts  in  

redundant im p l ic i t ly  a v a ilab le  information ( I - I ) ,  95% and 94% f o r  o lde r  

and young s u b je c ts ,  re s p e c t iv e ly .  N evertheless, o ld e r  s u b je c ts '  r e c a l l  

was found to  be impaired fo r  I - I  questions in  comparison to  E-E question  

ty p es ,  86% and 95% fo r  E-E and I - I ,  re sp ec tiv e ly .

C orrec t Knowledge

The dependent v a r ia b le  o f  c o rre c t  knowledge as previously  

defined discounts  the c o r re c t  "I d o n ' t  know" as well as in c o rre c t  know

ledge. The dependent v a r iab le  was se lec ted  in order to  tap on the 

information t h a t  were re c a l le d  c o rre c t ly  from the provided "sto ry"  and 

"p ic tu re"  inform ation .

Young su b je c ts '  o ve ra ll  r e c a l l  was s ig n i f ic a n t ly  b e t t e r  than 

those o f  the o ld e r  s u b je c ts ,  73% and 69% fo r  young and o lder s u b je c ts ,  

re sp e c t iv e ly .  Younger sub jec ts  b e n e f i t  more from the redundant



75

p resen ta tion  o f  verbal and p ic to r ia l  inform ation, 78% and 65% fo r  young 

and o ld e r  s u b je c ts ,  re sp ec t iv e ly  (see the re s u l t s  sec tio n  fo r  the s t a t i 

s t i c a l  d e sc r ip t io n  o f  th i s  e f f e c t ) .  This s u p e r io r i ty  in  r e c a l l  of 

redundantly a v a i la b le  information was c o n s is te n t  across a l l  question 

types , except fo r  I - I  question  type wherein old and young sub jec ts  

performed e q u a lly ,  94% and 96% c o r re c t  re c a l l  fo r  young and o lder  sub

j e c t s ,  re s p e c t iv e ly .  Older a d u l t s '  performance in a l l  th ree  p resen ta tion  

conditions was b e t t e r  in  I - I  questions than E-E question  type.

Although young s u b je c ts '  re ca ll  of redundantly e x p l i c i t  

a v a i lab le  inform ation (E-E) was b e t t e r  than those o f  the o ld e r  su b jec ts ,  

young and old su b jec ts  seem to  have benefited  p ro por tiona te ly  the same. 

The young and the  e ld e r ly  a d u l t s '  r e c a l l  of p ic tu re  and s to ry  condition 

were 92%, 86%, and 70%, 70%, re sp ec t iv e ly .  For the  redundant condition  

(SP), r e c a l l  was 92% and 74% fo r  young and o lde r s u b je c ts ,  re sp ec tiv e ly .

Both age groups responded equally  to the Explic it-V erbal (E,_) 

and I m p l ic i t -P ic to r ia l  ( _ , I )  in form ation, 70% and 60% fo r  young and 

o lder  a d u l t s ,  r e s p e c t iv e ly .  The e ld e r ly  sub jec ts  r e c a l le d  more Im p lic i t -  

Verbal ( I ,_ )  and E x p l ic i t -P ic to r ia l  (_,E) information (when the informa

t io n  were not combined), than in  the I-E combined c o n d it io n ,  80% and 78% 

fo r s to r y - im p l ic i t  and p ic tu r e - e x p l i c i t  type of q ues tion , 58% fo r  I-E 

question type. Although younger s u b je c ts '  re c a l l  o f  s to ry - im p l ic i t  ( I ,_ )  

and p i c tu r e - e x p l i c i t  (_,E) information were le s s  than of the  o lder sub

j e c t s ,  74% and 68% re s p e c t iv e ly ,  the  re c a l l  was s ig n i f i c a n t ly  improved 

when these  inform ation were redundantly provided, 90% and 72%, respec

t iv e ly .
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B as ic a l ly ,  what seems to  be happening i s  th a t  younger s u b je c ts '  

g re a te r  r e c a l l  in  combined condition  must have been caused by the verbal 

im p l ic i t  in form ation; s ince  ex is tence  o f  th is  v a r ia b le  by i t s e l f  ( in  

s in g le  condition) d id  not show su b s ta n t ia l  inc rease  o f  young s u b je c ts '  

r e c a l l ,  i t  seems to  be log ica l to  suggest th a t  in te r a c t io n  between verba l- 

im p l ic i t  and p i c tu r e - e x p l i c i t  might have caused the observed d if fe re n c e s .

Young su b jec ts  reca l led  more p ic tu re  inform ation in  comparison 

to  o lde r sub jec ts  ( in  p ic tu re  only co n d it io n ) .  This su p e r io r i ty  was 

evidenced in  E-E q u es t io n s ,  92% and 70% fo r  young and o lder  s u b je c ts ,  

re sp ec t iv e ly .  However, both age groups performed equally  in  I - I  question 

type , 90% and 94% f o r  young and o lder s u b je c ts ,  re s p e c t iv e ly .  The o lder 

sub jec ts  re c a l l  o f  s to ry  only information was s l i g h t l y  b e t t e r  than of the 

younger s u b je c ts ,  71% and 64% f o r  old and young s u b je c ts ,  re sp ec t iv e ly .

The o ld e r  s u b je c ts '  r e c a l l  o f  s to ry  information was s l i g h t l y  b e t t e r  than 

younger su b jec ts  in  most question types , but in  the E-E co n d it io n ,  younger 

sub jec ts  c o r re c t ly  re c a l le d  86% and o lde r  sub jec ts  re c a l le d  70%.

In gen era l ,  young su b je c ts '  r e c a l l  in most question  types was 

s ig n i f ic a n t ly  b e t t e r  than o lder  s u b je c ts ,  except when information was 

im p l ic i t ly  provided in  both s to ry  and p ic tu re .  Hence, both young and 

o lder a d u lts  b en ef i ted  from redundant im p l ic i t  in form ation . Yet, redun

dantly  of the type o f  question was not cause of monotations o f  r e c a l l  fo r  

young and o lde r su b jec ts  s ince  young sub jec ts  f a r  exceeded the o lde r  

sub jec ts  fo r  redundantly e x p l i c i t  information.
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General Conclusion & Im plica tion

The p re sen t  study was conducted to  in v e s t ig a te  po ss ib le  age 

changes in  the  encoding s t r a t e g i e s  o f  a d u lts  when presen ted  with verbal 

and p i c to r i a l  in form ation . The " d e f ic i t "  in  memory processing (encoding) 

o f  o lde r  a d u l t s  may be re la te d  to  poor use o f  imagery mediators when 

verbal inform ation i s  a lso  being encoded. On the  ba s is  o f  the obtained 

r e s u l t s ,  t h i s  hypo thesis—th a t  the e ld e r ly  a d u l ts  do not u t i l i z e  imagery 

m edia tors—i s  confirmed. The o ld e r  groups of su b jec ts  in  comparison to  

the  younger a d u l ts  d id  not r e c a l l  as much inform ation t h a t  was e x p l i c i t  

and su sc e p t ib le  to  imagery m edia tions. When the  o ld e r  a d u lts  re c a l le d  

e x p l i c i t l y  a v a i la b le  verbal in form ation , they seemed le ss  accura te  than 

the  younger a d u l t s .  However, t h i s  observed d e f i c i t  was s ig n i f i c a n t ly  

a t te n u a te d  when the  redundant p ic to r i a l  in form ation o f  the  verbal i n f o r 

mation was imposed upon t h i s  group during s tim ulus p re se n ta t io n .  Regarding 

these  f in d in g s ,  th e re  i s  the  " d e f ic i t "  with in c reas in g  age in  memory- 

r e c a l l  (cued r e c a l l )  o f  the  imagery re la te d  in form ation , s ince  o lder 

a d u l t s '  memory o f  e x p l i c i t  im agery-re la ted  inform ation did not improve 

even when an image was imposed. This " d e f i c i t "  seemed a t t r i b u t a b l e  to  a 

change in  th e  memory encoding system. Hence, the  developmental d if fe ren ce  

i s  a t t r i b u t a b l e  to  s h i f t  in  s t r a te g ie s  during encoding r a th e r  than s h i f t s  

in  s t r a t e g i e s  during r e t r i e v a l  of inform ation .

The second major hypothesis of th i s  study (eq u iv a len t  re c a l l  of 

non-imagery inform ation fo r  both young and o ld e r  ad u l ts )  was a lso  con

firm ed. Throughout a l l  the major dependent-variab les  o f  c o r re c tn e s s ,  

knowledge, and c o r re c t  knowledge, age d if fe ren c es  in  r e c a l l  of im p l ic i t  

inform ation was found to  be s t a t i s t i c a l l y  n o n s ig n if ic a n t .  I t  is  concluded
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t h a t  th e re  i s  a d i s t in c t io n  between encoding im agery-re la ted  inform ation 

( e x p l i c i t )  and encoding non-imagery inform ation ( im p lc i t )  fo r  o lde r 

a d u l t s ,  s in ce  the  o ld e r  group of su b jec ts  in  th i s  study always re c a l le d  

s ig n i f i c a n t ly  more im p l ic i t  inform ation than e x p l i c i t  in form ation .

These d i s t in c t io n s  a re  s t r a t e g i c a l l y  sound f o r  o ld e r  ad u lts  presented 

with s to ry  o r  te x tu a l  inform ation. Older a d u l ts  r e c a l le d  more im p l ic i t  

inform ation because they have not a ttended to  the  e x p l i c i t  information 

th a t  was no t e s s e n t ia l  f o r  encoding and understanding o f the  g i s t  o f  the 

s to ry  (T i l l  & Walsh, 1980). We conceive o f the  e l d e r ly 's  memory system 

as a s t r a t e g i c  system which e f f i c i e n t l y  a tten d s  to  what i s  most b en e f ic ia l  

f o r  d i s t i l l i n g  the  con ten t o f  the  given s to ry  in form ation . This a lso  

suggests  t h a t  the  e ld e r ly  a d u l t ' s  memorial system should function  in  

such a way to  f i r s t  screen out the  non -essen tia l  inform ation and second, 

well encode the most e s se n t ia l  in form ation .

Results  o f  th is  study (e sp e c ia l ly  t h a t  th e re  i s  b e t t e r  encoding 

o f  im p l ic i t  inform ation than e x p l i c i t  inform ation) c o n tra d ic ts  the  deve

lopmental ex tension  of Craik and Lockhart (1972) t h a t  hypothesized a 

depth o f  p rocess ing  d e f i c i t .  Craik and Tulving (1975) suggested th a t  

o ld e r  ad u lts  a re  le s s  ab le  to  perform "deep" mental o p e ra t io n s ,  where 

"depth" i s  a s so c ia te d  with "degree o f  semantic involvement." Encoding o f 

im p l ic i t  inform ation is  a t  l e a s t  one s tep  deeper than th a t  necessary fo r  

e x p l i c i t  in form ation . Encoding and comprehension o f  im p l ic i t  inform ation 

involves log ica l  im plica tion  from given in fo rm ation . The o ld e r  a d u l t s '  

r e c a l l  o f th i s  type of information was " in c id en tly "  g re a te r  than of the 

more "surface"  inform ation.
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In g e n e ra l ,  i t  seems th a t  the e ld e r ly 's  encoding s t r a te g ie s  

have s h i f te d  in  a func tiona l way to  in su re  e q u i l ib r ia t io n  between what 

i s  to be encoded and what is  judged to  be e s s e n t ia l  and c e n t r a l .  This 

type of memorial system is  not as r e l i a n t  on imagery s t r a te g ie s  as the 

memory system of younger a d u l ts .
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APPENDIX A 

J o e 's  Story

I t  was a ra in y  day. Joe pu t on h is  b lack h a t  and walked toward the
h o s p i t a l .  I t  was only l a s t  y e a r  t h a t  he l o s t  h i s  w ife  in  an a i rp la n e
a c c id e n t .  Now a l l  h is  thoughts were co n cen tra ted  on how to  earn  money 
f o r  h is  1 0 -yea r-o ld  d a u g h te r 's  su rgery  because o f  lung cancer.

While he was c ro ss in g  th e  s t r e e t  he was sea rch in g  f o r  a s o lu t io n  to
h is  problem; he heard a f r ig h te n in g  noise  as a c a r  approached him from 
th e  r i g h t  s id e  o f  the  s t r e e t .  I t  was too l a t e  f o r  Joe to  do any th ing .
The c a r  h i t  him and Joe was thrown 4 f e e t  in to  th e  a i r .

When Joe  opened h is  e y e s ,  he found h im se lf  in  a room surrounded by 
l i g h t  b lue  c u r t a in s .  A young nurse  with a s t r i p e d  h a t  was s tand ing  
beside  him, and h is  d a u g h te r 's  d o c to r ,  who was wearing a brown s u i t ,  
walked in .  The d o c to r  turned  toward Joe with a happy face and sa id  
"Joe , you w i l l  s ta y  a t  th e  h o s p i ta l  f o r  5 days and your daughter i s  now 
hea lthy  enough to  take  ca re  o f  you ,"  then he added "you know, Jo e ,  
doc tors  sometimes make m istakes in  t h e i r  d iagnoses .
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Appendix B
Table of Agieeeent’s Percentage of Pilot Study 

on IVo lypea of fiqplicit and Implicit Informations

Question 1Types of Info in 2 Conditions S P
Total of Ss 9 Agreed (P8S) Total of Ss 8 Agreed (i) Total of Ss 8 Agreed (?) Total Percentage of Agreements

1 E E 9 8 8 loot2 I I 8 8 8 961
3 E E 9 8 8 1001
4 E I 9 7 7 92%
5 I 1 8 7 7 88%
6 E* I 8 7 7 88%
7 E N 9 8 8 100%
8 I N 9 8 8 100%
9 I N 9 8 8 100%

10 E N 8 8 8 96%
11 E N 9 7 8 96%
12 N E 9 8 8 100%
13 N E 9 8 8 100%
14 I E 8 7 7 88%
IS N E 9 8 8 100%
16 E E 9 8 8 100%
17 E E 9 8 8 100%
18 E I 8 7 6 84%
19 E I 9 7 6 88%
20 I I 9 7 7 92%
21 I E 8 8 7 92%
22 N I 9 8 8 100%
23 N I 8 7 8 92%
24 I N 8 6 6 80%
25 N I 9 7 8 96%
26 N I 8 7 8 92%
27 E E 9 8 8 100%
28 N N 9 8 8 100%
29 I E 8 8 8 96%
30 N E 8 7 8 92%
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Appendix B 

Pm## 2

Qa«melon # Tppam o f In fo  
in  R ÇandlRlnnm 

S P

Tocml o f So 9 
Agromd (P4S)

T ota l of S# 8 
A#r#od (S)

Total o f So 8 
Agread (?)

Total Pareanta## 
of Agraaaants

31 H -  B 9 8 8 100%

32 I  B 8 7 7 88%

33 I  -  I 8 7 7 88%

34 B M 9 8 8 100%

33 » -  I 8 8 8 96%

36 B -  I 8 6 84%

37 I  -  I 7 7 6 80%

38 a •  B 9 8 8 100%

39 a -  a 9 8 8 100%

40 B -  a 9 8 8 100%

41 I  -  a 9 7 7 92%

42 I -  B 8 7 7 88%

43 I -  a 7 8 7 80%

44 a -  a 9 8 8 100%

43 a -  a 9 8 8 100%



Appendix C
S P Acceptable Answers

1. How was the weather on the day of the accident? E B rainy, showers
2. How cold was the weather on the day of the accident? 1 1 pretty cold, not too cold
3. Khat color was the man's (Joe's) hat? e B black, gray, brown
4. Miere was the aian (Joe) going when he crossed the street? B I to the hospital, across the street, to work
S. Was Joe sad when he was crossing the street? I I yes he was, no he was not, (anything in between)
6. Nhat was he thinking about tdien he crossed the street? B I his daughter's surgery, his financial status, inmroon in the hospital
7. How did Joe (man) lose his wife? B N in am accident, airplane crash
8. What was Joe's (man's) financial status? 1 N not too good, not good, bad, don't know
9. How old was Joe's (man's) daughter when she lost her mum? I N 9 years, don't know

10. How old was Joe's daughter? B N 10 years, don't know
11. M a t  was the original diagnosis of Joe's (man's) daughter's illness? B H ling cancer, don't know
12. How many people were in the street or sidewalks? N B don't know, betwem 6 and g
13. How many cars were in the street? N B don't know, between 2 and 3
14. What parts of Joe's (man's) body were injured? I B his legs, hands, face, he had some broken bones
IS. What color was the vehicle parked in front of the hospital? N 6 don't know, white
16. What happened to the man (Joe) when he was crossing the street? E B he was hit by a car (car description)
17. From idiich side did the vehicle approach him? E B right side, right side of him, or street
18. What did the man (Joe) do when he saw the approaching car? B I he did nothing, he had no timu to do anything, he screamed
19. How far was Joe (man) thrown into the air? E I 4 feet, about 10 feet, not too high
20. What happened to the man (Joe) after the accident? 1 1 he was taken to a hospital, emergency room

VO



APPENDIX 9 S P Acceptable Answers
21. How far was the hospital from the place of the accident? I E very close, across the street
22. How big was the town? N I don't know, any size indication
23. What time of the day did the accident occur? N 1 don't know, any tiam indication24.What hospital was Joe (man) taken to after the accidmt? I N the same hospital as his daughter was in, don't know
25. How many people saw the accident? N I don't know, between 6 and 8
26. How old was Joe (man)? N I don't know, about 35-45
27. hhat color was the hospital room's curtain? E E light blue, blue
28. How long was Joe (man) unconscious when he was hit by the car? N N don't know
29. What color was Joe's (man's) suit? I E gray, black, brown
30. What medical equipment was available to Joe (man) when he was in the hospital? N E don't know, bed, pills
31. What color was the car that hit Joe (man)? N E don't know, orange, red
32. Where did the accident occur? 1 B very close to the hospital, on his way to the hospital, in the intersection across from the hospital
33. Was Joe's (man's) life in danger when he was hit by the car? I I it was, it was not really, somewhat
34. How old was the nurse? E N very young, young, don't know
35. How old was the doctor? N I don't know, about 40-50
36. Why was the doctor happy? E I he knew that Joe's daughter is healthy and Joe was O.K. because the accident was not very serious
37. Was Joe seriously injured? I I yes he was, no he was not
38. What did Joe (man) do the day before the accident? N N don't know
39. When did Joe (man) sell his car? N N don't know
40. How long did the doctor say Joe needed to stay in the hospital? N N for S days, don't know
41. Was the doctor's message good to Joe (man) about his daughter? E N yes it was, don't know

i£>
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s P Accqitable Answers

42. Was the doctor sailing at Joe (aan)T I E yes he was. yes he was sailing
43. Were the doctors accurate in their diagnoses? 1 N no they were not
44. Itow much did they charge Joe (man) to stay in the don't knowhospital? N N
45. Who did the doctor call after the accident? N N don't know

lO
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Group T APPBOIX 0

Cod# f
Dot# of b i r th  
Cduemtioa %  Cr
Buduag H abit Alwara So—tia a a  Don’t  0#ually  
lÿp# o f Job

AM-A Sc
AM-B Sc
HE Sc

1
2
3
4
5
6 .
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

26
27

28
29
30
31 •
32
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Pmg# 2 Data

Code #

Ouastlon#

APPBOIXO 
S u b la e t'a  ResBonsa Confidnee le v a i

36
33
36
37 •

38
39
60
41
42
43
44
45
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APPBODC 0 
WBBft TASK

Code «
Total
Avenge

Read tiie Allowing words and tiy to develop an image of each one. Use score of l(low image] throuÿi 7 (high image) to danonstrate your image formation associated with these words

I b r d s
Low
1 2 3 4 S 6

H i ÿ ,

1- R e p j . a c e n e n t 1 1
2-AD*smait^•heaoiight
4-Ait
o - t x e r t i c n
o * m n t
y - t q u i t y
(^ •M a d n e ss

. v - s a n a x a t y10-Toast
X i - c o n o v
i Z - T x e o g e
X3- u n i t
14- M a c a r a n x
x s - s p e e c A
l o - N e w s p a p e r
x / - w i n t e r
x s - v i m o m t
x v - u i s c o m e c t i o n
x u - f o r e s t
z x - t e s x t i o n
z x - p r e e o o m
z o - n e a v e n
Z4- o u p p r e s s i a n
Z5- c o z n
2b - F a c t
Z7- H e a c t x o n
Z H -U U X O
z s - v e x o c i c y
a J - C d m c e
31- A c c o r a i o n
a z - b x e p n a n t
a a - i n v e s t i g a t i o n
34- s n o t g m  .
a a - u r c n e s t n •
i e - e e n o e r
a / - g e r e a v e o e n t
I B P C o n t r a c t
a ^ - u n g i n
4u - r a t a t o
4x - u e a u c t i o n4z-Moment
4i - v u x a K e
44- o o s e s s x o n45-session

Total
Average
Rank
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AKOVA TABLE "COHRECTHESS"
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somcx DP SUM OP SqOARES MEAN SqOASES P-EATIO PROS

ACE 1 0.6000 0,6000 16.7818** 0.00032

PUSERAXXOa 2 0.2804 0.1402 3,9220* 0.02498
AGE X PIESEHIAIIOH 2 0.5071 0.2536 7.0919** 0.00220
Ss X ACS X PKESER 54 1.9307 0.0358

q n s n o i i  n ? s  8
QDBSXXOa TTPE X ACl 8

qHISTZOH TX?S % PUS 16
QDBSTZOM X PUSER 

X ACX
Ss X quEsnoN 
X FIESESr X ACE

16

432

8.9120
0.3680
3.8536

0.7569

14.7653

1.1140
0,0460
0.2410

0.0473

0.0342

32.5932
1.3459
7.0503*

1.3841

0,0000
0.2180
0.0002

0.1448

sîcaZFZCAHX PSOB LESS IBAM 0.01 

IZOIZPZCA» PKOB LESS IHAH 0.05
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AHOTA TABta "  tMBM JBCK"
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SOUBCK or

ACS 1
PBSSEIRAIiaN 2
ACS X ISESBHXAZXON 2 
Sa X ACS X RSSSHT 34

SDH or SqUABSS

0.0214
2.9991
0.2441
2.3693

mean SQUABSS

0.0214
1.4996
0.1221
0.0439

r-BATZO

0.6829
34.1767**
2.7822

PBOB

0.50518
0.00001
0.06910

QDSSTXOH TtPS 8
QDSSIXOM X ACS 8
QDSSTZON X PBSSSSr 16
QDSSnOH X FBSSSHI

X ACS 16
Ss X qOBSIZOH 
X ACS X FBESEHT 432

32.0427
0.4433
1.2675

15.0652

11.8747

4.0053
0.0554
0.0792

0.9416

0.0275

145.7139**
2.0157*
2.8821**

0.000000
0.042790
0,00031

32,2544** 0.00000

ücmrZCAMX PBOS LBSS than 0.01 

SiGNinCANT PBOB LESS THAN 0.05
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som e: or

ACS 1
PSBSOnAXXOH CQNOmON 2 

AGS X PSBSENZAXXOM 2 
Sa X AGS X nSSSHZAXXON 54

SDH OP SqOABES

0.1323
0.4084
0.5982
2.9995

MEAN SQUASS

0.1323
0.2042
0.2991
0.0555

r-IATXO

2.3809
3.6761*
5.3844**

PBOB

0.12483
0.03094
0.00754

qossnoM r tp s  5
qussnoM x  acs 5
QUESTION X PRESENTATION 10 
QUESTION X PRESENTATION 

% AGE 10
Sm X QUESTION X AGE 
X PRESENTATION 270

6.1475
0.8346
1.3399

1.1515

9 .0 8 1 5

1.2295
0.1669
0.1340

0.1151

0 .0 3 3 6

36.5539
4.9626**
3.9338**

3.4235**

0.0000
0.0042
0.0012

0.0050

SÎCNIFICANT PROS LESS THAN 0.01

Sig nificant  prob less than 0.05
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A p p e n d ix  E 
T a b le  4

S i n g l e  E f f e c t  A n a l y s i s  o f  S i g n i f i c a n t  
E f f e c t s  f o r  C o r r e c t n e s s  V a r i a b l e

S t o r y  P r e s e n t a t i o n  

T a p e d  s t o r y  (74% ) VS S t o r y  §  P i c t u r e  (70% ) F ( 1 , 3 8 ) =  3 . 0 0 ,  p  < . 0 5

P i c t u r e  (75% ) V S S t o r y  §  P i c t u r e  (70% ) F  ( 1 , 3 8 ) =  3 . 0 2 ,  p  < .0 5

A g e  X P r e s e n t a t i o n  c o n d i t i o n  

O ld :
T a p e d  s t o r y  (69% ) V S P i c t u r e  (75% ) F  ( 1 , 1 8 ) =  4 , 5 6 ,  p  < . 0 5
P i c t u r e  (75% ) VS S t o r y  8  P i c t u r e (64% ) F ( 1 , 1 8 )  = 4 . 9 8 ,  p < .0 5

Y ou n g:
T a p e d  s t o r y  (80% ) VS P i c t u r e  (73% ) F ( 1 , 1 8 ) =  2 , 5 1 ,  p  < . 0 5

T a p e d  S t o r y :
O ld  (69% ) VS Y ou n g  (80% ) F ( 1 , 1 8 ) =  5 .5 6  p = < .0 1

S t o r y  8 P i c t u r e :
O ld  (64% ) VS Y ou n g  (75% ) F ( 1 , 1 8 )  = 3 .2 1 ,p =  < .0 5



STORY ft PICTURE
D.V. Knowladg*

APPENDIX F

YOUNG SUBJECTS

PAGE I

ROW E E E -I E-N l-E l - l I-N N-E N-1 N-N MEAN SIR. REV.

t l 0 .8 4444 0 .3 2 8 3 0

2 i t.OO 1 .0 0 1 .0 0 0 .8 0 1 .0 0 1 .0 0 0 .8 0 0 .8 0 0 .4 0 0 .84447 0 .2 0 0 0 0

3 i 0 .8 0 1 .00 0 .4 0 1 .0 0 1 .00 0 .8 0 1 .00 1 .0 0 0 .2 0 0 .0 7222 0 .27285

0 .2 0 0 .8 7222 0 .2 7203

S i 1 .00 0 .8 0 0 .4 0 1 .0 0 1 .0 0 0 .4 0 1 .0 0 1 .0 0 0 .2 0 0 .80000 0 .2 8 2 8 4

fti 1 .0 0 O.ftO 0 .4 0 1 .0 0 1 .00 0 .4 0 1 .0 0 0 .8 0 0 .0 0 0 .73333 0 .3 3 1 4 4

7t 1 .00 0 .4 0 0 .0 0 1 .0 0 0 .8 0 O.HO 0 .4 0 1 .0 0 0 .0 0 0.7.1333 0 .3 1423

■ t 0 .80000 0 .34441

*1 1 .0 0 1 .00 0 .8 0 1 .0 0 1 .0 0 0 .8 0 1 .0 0 0 .4 0 0 .4 0 0 .84444 0 .21858

10: 1 .00 0 .4 0 1 .0 0 0 .77778 0 .2 7 2 8 5

MEANS: 0 .9 8 0 0 0 0.84000 0 .74000 0 .9 4 0 0 0 0 .9 8000 0 .8 4 0 0 0 0 .8 4 0 0 0 0 .90000 0 .14000

REV.: 0.0A323 0.18379 0 .14445 0 .0 8 4 3 3 0 .04325 0 .15774 0 .1 8379 0 .1 4142 0 .13774

O



APPENDIX F
YOUNG SUBJECTS

PICTURE
D.V. KNOWLEDGE PAWE ?

MW (  F C -l F-M I-E I -» t-N M-E • N -t N-N HF4M SIB. BEU.

0 .58000 0 .4 0830

2t O.OB O.OR 0 .0 0 1 .0 0 1 .0 0 0 .0 4 t.OO t.OO 0 .0 0 0 .44447 0 .3 0473

I t 0 .5408* 0 .31140

4i «.OB 0 .0 ? O.AO 0 .0 0 0 .0 4 0 .0 2 t.OO 0 .0 4 0 .0 0 0 .1 4444 0 .3 2 3 3 0

S i « .« « 1 .0 0 0 .0 0 O.OB t.OO 0 .0 4 O.OB t.OO 0 .0 0 0 .34222 0 .47*21

0 . 4 7 t l t A ,30741

7t O.OB O.Oi 0 .0 4 O.OB t.OO 0 .0 2 1 .0 0 1 .0 0 0 .0 0 0.34444 0 .4 7 7 3 7

• i t.OO 0 .0 4 0 .0 2 t.OO t.OO 0 .0 4 t.OO 0 .0 4 0 .0 7 0 .44444 0 .30821

f t t.OO 0 .0 4 0 .0 2 O.OB 0 .0 0 0 .0 4 t.OO t.OO 0 .0 0 0 .3 4444 0 .4 7 7 3 7

lOi t.OO 0 .0 4 0 .0 2 0 .0 0 O.OB O.AO t.OO 0 .0 4 0 .0 0 0 .2 S l t t 0 .4 2537

cm. MEANS 1 0 .41000 0.13400 0 .02000 0 .4 4 * 0 0 0 .7 2 2 0 0 0 .0 3 4 0 0 0 .0 0 0 0 0 0 .71200 0 .0 0400

SIB. BEV.l 0 .4 7 7 7 0 0.297B3 0.01884 0 .4 730* 0.44744 0 .0 1*38 0.20A41 0 .4 4 3 7 7 0 .00*43

O
00



APPBmiX F

OLD SUBJECTS

PICTUKB
D.V KNOWLEDGE PARE 3

ROM E -I £-1 E-N I-E l - l I-N N-E N -l N-H MEAN

t i o.ao 0 .3 0 0 .8 0 0 .8 0 0 .4 0 0 .8 0 0.4*0 0 .0 0 0 .17778

I .n n t.OO 0 .0 0 t.OO t.OO 0 .4 0 t.OO t.OO 0 .2 0 0.75354

3 l 0 .8 0 1 .00 0 .2 0 t.OO t.OO 0 .2 0 t.OO t.OO 0 .2 0 0 . 7 1 t t t

4 i O.iO 1 .0 0 0 .7 0 t.OO 1.00 0 .2 0 t.OO t.OO 0 .0 0 0 .4 4447

S i 1 .0 0 1 .0 0 0 .4 0 0 .8 0 t.OO 0 .2 0 t.OO t.OO 0 .7 0 0.75554

4 i 0 .0 0 0 .0 0 0 .7 * t.OO t.OO 0 .2 0 t.OO 0 .8 0 0 .0 0 0 .44444

/ I 0 .4 0 0 .0 0 0 .0 0 t.OO t.OO 0 .4 0 t.OO t.OO 0 .0 0 A .47222

■i 1 .0 0 0 .8 0 0 .0 0 0 .8 0 t.OO 0.4A t.OO 0 .8 0 0 .0 0 0.44444

0 .0 0 0.44447

lOi < .00 1 .00 0 .4 0 t.OO t.OO 0 .7 0 t.OO t.OO 0 .2 0 0.75534

COL MEANS: 0 .84000 0 .97000 0.30000 0 .9 2 0 0 0 0 .9 8 0 0 0 0 .1 0 0 0 0 0 .9 8 0 0 0 0.90OO0 0 .0 8 0 0 0

STB. MEV.i 0 .7 0 4 1 4 O.IA170 0 .10054 0 .10328 0.04325 0 .19437 0 .0 4 3 2 5 0 .1 9 4 3 4 0 .1 0 3 2 8

VO



APPENDIX F

OLD SUBJECTS

8T0RT

D.V KNOWLEDGE PARE 4

ROW E E E -I E-N I-E l - I I-N N-C N -l N-N MEAN 9 1 0 . NEW.

t l 0 .0 0 t.OO 0 .8 0 O.NO 1 .0 0 0 .8 0 0 .6 0 0 .0 0 0 .7 0 0 .6 6 6 4 7 0.34641

2 l 1 .0 0 1 .00 0 .8 0 0 .2 0 t.OO 0 .8 0 0 .4 0 0.6O  , 0 .0 0 0 .64444 0 .3 7 1  to

1» 1 .0 0 1 .00 0 .6 0 0 .0 0 t.OO t.OO 0 .0 0 0 .2 0 0 .0 0 0 .62222 0 .4 4 0 9 6

4 l o .a o t.OO 0 .6 0 0 .6 0 0 .0 0 t.OO 0 .4 0 0 .0 0 0 .0 0 0 .9 7 7 7 0 0 .38006

9 i 0 .0 0 0 . 3 I I I I 0 .3 0 8 7 1

«1 t.OO 0 .0 0 0 .8 0 O.BO t.OO 0 .0 0 0 .4 0 0 .0 0 0 .0 0 0 .6 2 2 2 2 0 .3 9 2 9 9

7: 0 .3 0 0 .4 0 0 .6 0 0 .8 0 0 .0 0 t.OO 0 .0 0 0 .0 0 0 .0 0 0 .93331 0 .3 7 4 t7

I t t.OO 0 .6 0 t.OO 0 .6 0 t.OO 0 .0 0 0 .2 0 0 .0 0 0 .0 0 0 .6 6 6 6 7 0 .3 6 0 9 9

f i 0 .0 0 t.OO 0 .7 0 0 .6 0 t.OO 0 .0 0 0 .0 0 0 .4 0 0 .0 0 0 .91411 0 .4 0 0 0 0

tO l 0 .6 0 O.RO 0 .6 0 0 .0 0 t.OO 0 .6 0 0 .0 0 0 .2 0 0 .0 0 o . s t i t t 0 .36209

COL MEANS: 0 .0 0 0 0 0 O.H4000 0 .6 7 0 0 0 0 .7 0 0 0 0 O.OAOOO 0 .8 2 0 0 0 0 .2 0 0 0 0 0 .3 4 0 0 0 0 .07000

STB. PEU.i 0 .74*44 0 .1037* 0 .25734 0 .21607 0 .00433 0 .t4 7 3 7 0 .23094 0 .3 1 3 4 0 0 .0 6 3 2 9



APPBOIX F

OLD SUBJECTS

STORY 4 PICTURE PAGE S
D.V. RNOM&EDCE

ROW I-E  l - l  l-W  I-E  l - I  l-W N -l N -l N-N

1 .0 0  0 .0 0  1 .0 0  0 .4 0  0 .0 0  0 .8 0  0 .0 0  0 .2 0  0 .2 0

1 .0 0  1.00 0 .4 0  0 .0 0  0 .0 0  0 .4 0  1 .0 0  0 .0 0  0 .0 0

1 .0 0  1 .0 0  0 .2 0  0 .0 0  1 .0 0  0 .4 0  t.OO 0 .0 0  0 .0 0

0 .0 0  1 .0 0  0 .4 0  0 .0 0  0 .0 0  1 .0 0  0 .4 0  0 .4 0  0 .0 0

1 .0 0  1 :0 0  0 .4 0  0 .8 0  t.OO 0 .4 0  1 .0 0  1 .0 0  0 .2 0

0 .8 0  0 .0 0  0 .4 0  1.00 0 .8 0  0 .0 0  t.OO 1 .0 0  0.20

0 .8 0  0 .8 0  0 .8 0  1.00 t.OO 1 .0 0  t.OO 0 .0 0  0 .2 0

t.OO 0 .0 0  0 .4 0  t.OO t.OO t.OO 1 .0 0  0 .4 0  0.20

1 .0 0  0.4A 0 .4 0  1 .0 0  t.OO 0 .0 0  0 .0 0  t.OO 0 .4 0

lO i 1 .0 0  0 .0 0  0 .0 0  t . a o  t.OO 0 .0 0  t.OO t.OO 0 .0 0

COL MEANS: 0.94000 0.(14000 0.58000 O.OAOOO 0.92000 0.00000 0.97000 <1.74000 0 .14000

STB. OEU.l 0 .0 9 4 4 t 0 .tS 7 7 4  0 .2 3944  0 .10974  0 .10320  0 .1 4 3 3 0  0 .13984  0 .2 7 9 4 8  0 .t3 4 9 9

MIAN

0 .4 4 4 4 4

0 .7 3333

0 . 7 I I I I

0 .44444

0.77778

0 .79554

0.02222

0.00000

0.00000

0 .82222

ST8. KV. 

0 .31249  

0 .31423  

0 .37945  

0 .32030  

0 .3 0 7 3 2  

0 .27809  

0 .29304  

0 .20204  

0 .2 2 3 4 t 

0 .3 2 3 tS



APPENDIX F

YOUNG SUBJECTS

STORY
D.V. KNOWLEDGE PAGE 4

ROW E E E -l F-M 1-e l - l l-W N E N -I N-N MEAN 8 1 1 . lEV.

l l 0 .2 5 3 3 4 0 .4 2 2 * 2

7i I.PO 0 .0 0 0 .0 4 1 .0 0 1 .0 0 1 .0 0 0 .0 4 0 .0 2 0 .0 2 0 .44009 0 .3 0 4 1 9

3 l B.Oi 0 .0 0 0 .0 4 0 .0 0 1 .0 0 1 .0 0 0 .0 2 0 .0 0 0 .0 0 0 .2577* 0 .42207

4 i I.BO 1 .00 0 .0 4 0 .0 0 1 .0 0 A .00 0 .0 4 0 .0 2 0 .0 0 0 .3 4 4 4 4 0 .4 7 7 3 2

S i 1 .0 0 1 .0 0 0 00 0 .0 4 0 .0 0 1 .0 0 0 .0 2 0 .0 0 0 .0 0 0 .34*0* 0 .42*14

*1 0 .0 0 0 .0 4 e.OB 0 .0 4 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .040*9 0 .03734

7t 1 .0 0 0 .S 7 1 II 0 .3 0 * 9 3

• i 1 .00 0 .0 1 0 .0 0 1 .00 1 .0 0 0 .0 4 0 .0 4 0 .0 0 0 .3 4 4 4 7 0 .47340

*1 1 .0 0 0 .0 0 O.Oi 0 .0 0 1 .0 0 1 .0 0 0 .0 0 0 .0 4 0 .0 0 0 .1 4 4 4 7 0 .47401

lû t • .00 1 .00 0 00 0 .0 0 1 .0 0 1 .0 0 0 .0 2 0 .0 0 0 .0 0 0 .44444 0 .3 0 * 9 0

COL HF.ANSi 0 .0 1 4 0 0 0 .44400 0 .14400 0 .1 4 2 0 0 0 .7 2 7 0 0 0 .0 1 4 0 0 0 .0 2 2 0 0 0 .0 3 0 0 0 0 .0 0 2 0 0

SIB . BEU.l 0.307*1 0 .4703* 0 .2*31* 0.2*441 0 .44744 0.307*1 0 .01474 0 .0 2 8 4 7 0 .0 0 4 3 2

ro



APPENDIX F
OU) SUBJECTS

STOKT A PICTUM 
D.V. ENOHLEDGB

PAfiE 7

•OU E - l E-1 E U l-E 1-1 1-W " W * # a n s ; dev

l l 0 .3 3 0 0 0 0 .27775

2 l t . 00 0 . 0 0 .4 0 0 .0 0 0 .0 0 0 .4 0 0 .8 0 0 .4 0 0 .4 3 0 0 0 0 .23433

0 .4 2 3 0 0 0 .24928

4 i 0 .< 0 0 . 0 0 .4 0 0 .0 0 0 .0 0 0 .4 0 0 .2 0 0 .0 0 0 .3 2 3 0 0 0 .30119

S i 1 .0 0 0 . 0 o.oo 0 .4 0 1 .00 0 .2 0 0 .4 0 0 .8 0 0 .3 0 0 0 0 0.41404

4 l 0 .0 0 0 . 0 0 .2 0 1 .0 0 0 .0 0 0 .4 0 0 .2 0 0 .8 0 0 .4 5 0 0 0 0.29741

7 l 0 .0 0 0 . 0 0 .2 0 1 .0 0 1 .0 0 0 .0 0 0 .4 0 0 .0 0 0 .7 2 3 0 0 0 .24049

■ l O.iO 0 . 0 0 .4 0 0 .0 0 1 .0 0 n.'40 0 .2 0 0 .4 0 0 .4 0 0 0 0 0 .2 3903

*1 0 .4 3 0 0 0 0.33031

lOl 0 .0 0 0 . 0 0 .2 0 0 .8 0 1 .00 0 .4 0 0 .4 0 0 .8 0 0 .42300 0 .27124

COL MEANS: 0 .84000 0. 8000 0 .1 0 0 0 0 0 .7 4 0 0 q 0 .9 2000 0 .3 4 0 0 0 0 .4 4 0 0 0 0 .4 2 0 0 0

S U .  DEV.l 0 .13774 0 . 5290 0 .19417 0 .2 4 7 3 0 0 .1 0 3 :8 0 .14443 0 .2 7 /0 4 0 .28981

w



APPENDIX F
YOUNG SUBJECTS

STORY & PICTURE
D.V. ENOWUmCE PAGE ■

COI. MEANS* 

STB. lE V .i

ROW E-E E -l E-H I-E l - I l-N N-E * " * H aan 8.DEV

I : 1 .0 0 1 .00 0 .0 0 4 .0 0 0 .8 0 1 .0 0 0 .2 0  O.BO O.BOOOO 0.2 8284

2 l 1 .00 1 .00 0 .0 0 0 .1 0 0 .1 0 O.BO 0.00 0 .0 0 0 .7 7 5 0 0 0 .10090

3 i 0 .7 0 0 0 0 0.20284

4 i O.iO 0 .0 0 A 00 1 .0 0 1 .0 0 0 .0 0 0 .0 0  0 .8 0 0 .8 0 0 0 0 0 . I 5 I I 9

S t 1 .0 0 0 .0 0 0 .4 0 O.BO 1.00 0 .2 0 O.OO 0 .8 0 0 .0 7 5 0 0 0.2SISB

Of 0 .0 5 0 0 0 0 .23299

7i 1 .0 0 0 .0 0 0 .4 0 t.OO 0 .8 0 O.BO 0 .4 0  0 .8 0 0 .7 2 5 0 0 0 .2 3753

Bt 0 .0 7 5 0 0 0 .3 1900

9* 1 .0 0 0 .0 0 0 .4 0 1 .0 0 1 .00 0.80 O.BO 0 .4 0 0 .7 5 0 0 0 0 .25033

• O t 1 .0 0 0 .0 0 1 .0 0 O.BO 1 .0 0 1 .0 0 0 .0 0  0 .8 0 0 .8 5 0 0 0 0 .1 7728

O.B3000 0 .7*00*  0 .4 0 0 0 0  O.VOOOp O.V4000 0

0 .1 0 3 2 0  0 .1 0 9 /4  0 .2 5 0 3 3  0 .T 0 3 4 I 0 .09001 0

2000 0 

2 3 4 /0  *

52000 0 .7 2000  

21499 0 .I39R 4



APPETOIX F
YOUNG SUBJECTS

PICTUBB
D.V. COBBECT KNOWLEDGE PAGE 9

BOW e - r t - 1 B-N I - E I - I I -N MEAN S.DBV

l l O.BO 0 .8 0 1 .0 0 1 .0 0 0 .8 0 0 .8 0 0 .8 6667 0 .1 0 3 2 0

2 l 0 .0 0 0 .4 0 1 .0 0 1 .00 1 .00 0 .2 0 0 .7 0 0 0 0 0 .3 5 2 1 4

l l O.AO 0 .0 0 0 .8 0 1 .0 0 0 .0 0 0 .0 0 0 .7 6667 0 .1 3 0 3 3

«1 0 .0 0 0 .0 0 0 .8 0 0 .0 0 0 .0 0 0 .2 0 0 .4 6 6 6 7 0 .30111

3 i 0 .0 0 0 .4 0 0 .4 0 1 .0 0 0 .4 0 0 .8 0 0 .60000 0 .2 3 2 9 8

«1 O.iO 0 .0 0 0 .8 0 1 .0 0 0 .8 0 0 .8 0 0 .8 0 0 0 0 0 .1 2 6 4 9

7 i 0 .0 0 0 .0 0 0 .8 0 1 .0 0 0 .8 0 1 .0 0 0 .80000 0 .1 7 8 0 9

i t 0 .8 0 0 .0 0 t.OO 1 .0 0 1 .00 0 .2 0 0 .7 6 6 6 7 0 .3 2 0 4 2

f t 1 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .8 0 0 .8 0 0 .73133 0 .1 6 3 3 0

lO l 0 .0 0 0 .4 0 0 .8 0 0 .8 0 t.OO 0 .0 0 0 .6 0 0 0 0 0 .3 3 7 7 7

COL MEANS: 0 .70000 0 .50000 0 .80000 O.fOOOO ' 0 .8 0 0 0 0 0 .5 6 0 0 0

SIB. B tV .l 0 .14143 0 .21002 0.18850 O.10V97 0.1885* 0 .3 6 2 /1

tn



APPBffilX G

YOUNG SUBJECTS

STORY
D.V. COBBECT KNOWLEDGE PAGE «0

pnu F-F F-l - E-N I-E I-I l-N MEAN S.DEV

ti 1.00 0.00 0.80 0.40 O.AO 1.00 0.73333 0.24221

2: 1.00 0.00 0.40 1.00 (.00 1.00 0.B3J33 0.2AS83
^s O.BO 0.00 0.40 O.AO 1.00 1.00 0.7AAA7 0.23381
*: (.00 O.BO O.AO O.BO 1.00 0:80 0.B3333 0.130S3
5: (.00 1.00 0.40 O.AO O.AO O.BO 0.73333 0.24221
6: 0.00 0.40 ; O.AO O.AO O.BO O.AO O.AOOOO 0.12A49
7t (.00 O.BO O.BO O.AO 1.00 1.00 0.BAAA7 0.1*330
Hi 0.80 O.BO O.AO O.AO 1.00 1.00 0.80000 0.17889
Vt (.00 O.AO O.AO O.BO 1.00 O.AO 0.74**7 0.19444
lA: (.00 l.oo O.BO O.BO 1.00 1.00 0.93333 0.10328

(01 MEANS: 0.92000 0.74000 O.AOOOO O.A8000 0.90000 0.88000

Sm. DEV.: 0.13984 Q.1B974 0.1A330 0.1ABA3 0.1*997 0.1 ABAS



APPENDIX F

OLD SUBJECTS

FICTUBB
D.V COBBECT KNOWLEDGE PAGF M

Dnu l-C E-l E-N 1-E I-I ;-N MEAN S.DEV

ll O.BO O.AO 0.80 0.80 0.40 0.20 O.AOOOO 0.252*8

2l 0.80 O.iO 0.00 t.OO 0.80 0.80 o.niiii O.OOtAS

3i O.OB O.AO t.OO 0.80 O.AO O.AO 0.78000 0.tA733

4l 0.00 O.AO 1.00 1.00 O.AO 0.80 0.7AAA7 0.t*A64

fit O.AO O.AO O.AO 0.80 O.AO 0.40 O.AOOOO 0.t2A49

6t O.AO 0.80 0.80 1.00 t.OO 0.80 0.8 IIIi o.taoss

7: 0.00 O.AO 1.00 1.00 0.40 0.80 0.7AAA7 0.23381

Bl 0.80 O.BO 0.00 t.OO O.AO 0.80 0.80000 0.I2A49

Vi O.AO O.AO 0.40 t.OO O.AO 0.80 0.AAA67 0.20A&A

10: 0.80 O.AO O.AO 1.00 0.40 O.AO 0.AA6A7 0.2065A

MEANS1 0.70000 O.AAOOO O./BOOO 0.04000 O.AOOOO O.AAOOO

BEU.l 0.I0S4I 0.09AAI O.IfBBV 0.0*461 0.I8WÏA 0.?ll«7



«ou

APPEtOIX F 

OLO 8UIJECT8

STORY

COL NEAUS 

510. DEV.l

E-E

0.00

i.oe

0.00

0.00

O.iO

1.00

0.20

1.00

0.40

0.40

0.74000

0 .25043

D.V. CORRECT KNOWLEDGE PAGE 12

E-l E-N I-E l-I l-N MEAN S.DEV
1.00 0.40 0.40 i.eo 0.40 0.70000 0.27968
0.10 0.40 0.20 1.00 0.00 0.73333 0.30III
1.00 0 40 0.40 1.00 1.00 0,00000 0.237*8
1.00 0.40 0.40 0.80 0.00 0.73133 0.20634

0.20 0.20 o.ao 1.00 0.40 0.53333 0.12440
0.40 0.40 0.40 1.00 0.40 0.43333 0.2*43*
0.40 0.00 0.80 0.10 0.40 0.46667 0.32640
0.20 O.BO 0.40 1.00 0.40 0.70000 0.30331
1.00 0.00 0.40 i.eo 0.40 0.63333 0.346*7
0.40 0.20 0.40 1.00 0.40 0.60000 0.252*0

0.64000 0.34000 o.saooq 0.96000 0.64000
0.3405* 0.25033 0.17512 0.00433 0.1047*

OO



APPENDIX F

ROW E-E E-l E-N I-E

ll # 1 2 4

2i # 0 2 1

3i 1 0 4 4

4i • 1 2 1

Si I • 3 1

*1 • 4 2 4

71 1 2 2 . 4

il • 2 2 4

#: 0 4 4 4

lOl 1 4 2 4 .

NEANSi 4.40000 4.34004 1.74004 0.3404

srtt. lEv.

IMCOMECI RESPONSES —  C0NR11IÜN PICIIME S SIORf 

1-1

VOUNS

l-N RE N-I H-N MEAN 818. 8EV.
1 I 1 2 0.18819 4.78174
1 3 1 1 1.04004 1.40044
1 1 1 .1 0.SSSS6 4.S274S
2 2 1 1 i.niii 4.74174
4 2 1 4 4.81889 1.43409
4 1 1 4 0.44444 4.72648
1 2 1 4 1.00400 4.86643

4 1 1 2 4.88889 4.92796
4 4 4 0 4.40040 4.00404
2 1 1 1 4.88049 4.70174

40444 1.44444 4.94444 4.84004

.74801 4.84327 4.31623 0.78011

VO



APPENDIX F

IMCOMECI REOPOM8ES roov — 010

mow E-E E-l E-N I-E I - I I-N N-E N-l N-N MEAN i l l .  NEW.

l l • 0 2 2 0 1 3 0 ' I 1.00000 1.11003

2i 0 1 1 1 0 0 1 3 0 0.77770 0.97103

l l 1 0 1 1 0 0 0 1 0 0.44444 0.52705

«1 1 0 1 0 0 1 2 0 0 0.55334 0.72440

Si 1 2 • 1 0 I 0 2 0 0.77770 0.03333

é i • 2 2 1 0 1 2 0 0 0.00809 0.92794

Jl 0 1 1 0 0 2 0 0 2 0.00009 1.14447

I t 0 2 1 0 0 1 0 0 0 0.44444 0.72440

«1 1 0 ! 0 1 0 0 0 0.33333 0.30000

lOl 0 1 2 1 0 0 0 1 0 0.55554 0.72440

COL MEANS1 0.40000 0.90000 1.40000 0.70000 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .8 0 0 0 0 0.70000 0.30000

S T i. lE V .I 0.SU 40 0.07300 0.04327 0.07495 0.00000 0.03240 1.13529 1.05935 0.07495

r\3o



APPEfOIX F

INCORtECT lESPONSES —  COHBIIIOM 8I0RV —  VOUNB

BOU E-E E -I E-N I-E I - I I-N N-E N -I N-N MEAN BIB BEV.

t l B fi fi fi 0 fi 1 t 0 0 .2 2222 B.440V6

21 B 1 fi 0 fi fi 2 1 1 0 .99996 0 .7 2 6 4 #

l l fi A I B fi 1 B 0 0 .11611 B.3BBBB

4 i 0 1 fi fi fi 0 2 1 fi 0 .44444 0 .7 264#

9 i B fi 2 fi 1 1 1 fi fi.BIBBV 1.09409

é i 1 0 1 B 0 1 fi 0 B f i . l l l l l 0 .9 0 0 0 0

7i B 1 1 fi 0 0 1 2 fi « .9 9996 fi.7264#

Bl 1 B 1 fi fi 0 2 1 fi 0 59996 fi.7264#

VI fi 1 1 fi 0 2 « 0 0 fi.44444 fi.7264#

lOi B 0 0 B 0 0 0 0 0 fi.OBOOO fi.OBOOO

CBL MEANS1 0.2B00B 0.44000 0.70000 0 .1 0 0 0 0 0 .1 0 0 0 0 0 .4 0 0 0 0 1 .00000 o.voooo 0 .1 0000

STB. BEV.i B .42I64 0.51640 0.674V9 0 .61621 0.11621 0.6V 92I 0 .81690 0.VV441 0 .1 1 6 2 3

ro



APPENDIX F

INCORIECI RESrONSES —  COMIIIIM PICTURE —  0^1

RRU E-E E-l E-N I-E I-I l-N N-E N-I N-N NEON SIR. REV

ll # 1 1 R 0 2 2 1 R 0.77771 R 03333

2i 1 1 • 1 R 2 1 1 1 R.ORRRt 0.00003

ll 1 2 1 R 1 1 2 2 1 1.22222 0.00007

4i R 2 1 R R R 2 1 0 0.00007 R.R00R3

Si 2 2 1 1 1 1 2 1 1 1.77770 0.03333

*1 1 0 1 1 R R R R 0 R.33333 0.3R00R

7i 1 1 R R R 1 3 1 R 0.7777# 0.07IR3

Rl 1 0 R R R 2 2 R R R 33550 0.10102

ti 2 2 R 2 R R 2 1 0 I.ROOOO I.OROOR

lOi 1 2 2 R R 1 2 1 1.44444 I.RI3M

COL NEANSi 1.01000 1.30000 O.tOOiO 0.70000 0.20000 o.toooo l.fOOOR 1.20000 0.40000

SIR. REV.i o . t m ; R.N2327 R.ttOOl R.R2327 0.02100 R.R7500 O.R7300 o.tiato 0.31040

l\5t\3



APPBOIX F

INCORIECI lESfUNIES —  CONIITION PICTURE —  VOUNS

NOW E-E E - l E-N I-E I - I l-N N-E N -I N-N NEON 0 0  lEV

t l 2 0 1 1 0 2 1 1 0 O.iflWSO 0.70174

2i t 1 0 0 0 0 2 1 0 0 53530 0 .7 2 0 4 0

3 i • 3 0 0 0 2 2 1 0 0 .00000 1 .10007

«■ 1 1 0 0 0 2 1 1 0 0 .0 0 0 0 7 0.70711

9 i 1 0 2 0 0 0 1 0 0 .4 4 4 4 4 0 .7 3 0 4 0

«1 1 0 1 0 0 1 0 1 I 0 .55550 0 .9 2 7 0 5

7 i 0 0 0 1 1 2 1 2 0 0 .7 7 7 7 0 0 .03333

■i 2 0 0 0 0 0 0 2 0 0 .4 4 4 4 4 0 00 02

f t 2 2 0 0 0 0 0 4 0 0 .08019 1.45207

lOi I 0 2 0 ' 0 2 1 1 1 0 .0 0 8 0 9 0 .70174

COL NEANSi 1.10000 0 .70000 0 .00000 0 .2 0 0 0 0 0 .1 0 0 0 0 t . 10000 0 .9 0 0 0 0 1.40000 0 .2 0 0 0 0

SIN . NEV.l 0 .23700 I.0593& 0 .04327 0 .42104 0 .31023 0 .0 0 4 4 3 0 .73700 1.07407 0 .42104

row



APPENDIX F

ROU

I

C8L WEAN 

S T I. lEV.

IE E-l E-N I-E I-I

I  I  2 I

I  I I  I

I I I I

I I I  I

I  9 2 2

1 I I I

0 1 : 1

2 2 1 1  
I  I 2 I

1 2  1 1

I  5100# I.91001 1.4

0.70711 1.44914 I.I

CONIITION 8T0RT 1 PICTUOE 

l-N N-E N-I

—  OLI 

N-N NEON 010. NEV.
1 2 1 1 0.77770 0.03333
1 1 1 0 0.77770 0.97103
0 2 0 0 0.00009 1.09409

2 2 2 0 0.01089 0.92790
2 2 1 1 1.00007 1.90000
1 4 1 1 1.00000 1.22474
1 2 0 I 0.00009 1.09409
2 4 0 0 1.22222 1.39443
1 3 I 2 i . n i i i 1.09409
2 2 1 0 1.33333 1.00000

1.30000 2.40000 0.70000 0.00000

379 0.17495 0.00000 0.07499 0.90009 0.07499 0.09921

ro



INCORBECT I DON'T KNOW
APPEM)IX F

Afci old

■au

I

ML MEANS 

til. lEV.

E-E

f . H

A.N

I.IM

I ## 

I.M 

•.AM 

• A# 

A.AA

A.3000A

A ASMS

E

AAA AAA A

1-E I-I l-N N-E N-I N-N MEAN ill. OEV
l.AA l.AA l.AA l.AA 4iAA A.AA 1.313» 1.41421

A.AA l.AA 3.AA A.AA l.AA A.AO 0.A4447 A.A44A1

l.AA A.AA 2.AA A.AA l.AA 0.00 0.77771 $.0*2*1

l.AA l.AA A.AA 2.AA l.AA A.AO 1.22222 I.2AIA9

l.AA A.AA 2.AA A.AA A.AA A.AA 0.44447 I.IIAA3

A.AA l.AA l.AA A.AA A.AA O.AO 0.44447 I.OOAAA

A.AA A.AA A.AA A.AA l.AA A.AA 0.44444 0 12 AS

A.AA A.AA A.AA A.AA 2.AA A.AA A.SSS94 1.I3A3*

A.AA A.AA l.AA l.AA A.AA A.AA A.44447 A.A44A3

A.AA . A.AA l.AA A.AA A.AA 0.00 A.33333 A.9AAAA

A.AAAAA 0.40A00 I.OOAOO 0.40A00 I.2A00A A.AOOAA A.73331

A.NIAI A.SU4A A.IUSA A.4**21 1.1*141 A.OAOOA I.0A337

roCJl



APPENDIX F

IIICOBRBCT I DON'T KNCH

A«ii oN

UH EE E‘l E-N I-E 1- l-N N-C N-I N-N NEON aii. MW.
ll t.OO 0.00 t.OO t.OO 0.0 t.OO 0.00 0.00 0.00 0.44444 0.92709
2i 0.00 0.00 t.OO 3.00 0.0 t.OO 0.00 0.00 0.00 0.S3SS4 t.0t37t
ll 0.00 0.00 2.00 t.OO 0.0 0.00 0.00 0.00 0.00 0.93311 0.70711

41 0.00 0.00 2.00 2.00 to 0.00 0.00 0.00 0.00 0.99994 o.ootti

1.00 2.00 4.00 0.00 0.0 2.00 0.00 0.00 0.00 t.00000 t.4t42l

«1 0.00 1.00 t.OO t.OO 0.0 0.00 0.00 0.00 0.00 0.33333 0.90000
7i 4.00 2.00 2.00 t.OO to 0.00 0.00 0.00 0.00 t.ttttt t.34423
ft 0.00 2 00 0.00 2.00 0.0 t.OO 0.00 0.00 0.00 0.99994 0 80tt2

ti 1.00 0.00 4.00 2.00 0.0 1.00 0.00 0.00 ' 0.00 o.oosot t.34423

III 2.00 t.OO 2.00 t.OO 0 0 2.00 0.00 0.00 0.00 o.oooot 0.02704

COL NEANSi o.toooo 0.80000 i.toooo t.40000 0.2 000 0.80000 0.00000 0.00000 0.40000 0.44447

III . OEV.i 1 20440 o.ttoto t.20440 0.04327 0.4 144 0 70001 0.00000 0.00000 0.00000 0,00437

r\3cn



INCORRECT I DON T  KNOW

APPENDIX F

AR#« eld

RON EE E-I EN IE I-I l-N N-E N-I N-N NEAN i l l .  NEW.

l l I.M I .H O.H 1.00 1.00 0.00 1.00 1.00 O.H O.NOHf 0 02 #4

2i I .H I .H O.OI I .H O.H 0.00 0.00 0.00 O.H 0 00010 0.01000

>1 I .H I .H O.OO O.H O.H 0.00 0.00 0.00 O.H O .l l l l l 0.33333

4i 2 1# I .H I .H I .H 0.00 0.00 0.00 0.00 0.00 0.22222 0.44447

Si I .H I .H O.H I .H 0.00 0.00 0.00 0.00 O.H O .l l l l l 0.33333

il I.OI I .H I.OI O.H 0.00 0.00 1.00 0.00 0.00 0.13133 0 30000

7i I .H I .H O.H O.OO 0.00 0.00 0.00 0.00 O.H 0.22222 0.44004

• i I I I I .H O.H I .H 0.00 0.00 0.00 1.00 0.00 0.33333 0.30010

t l I .H I .H O.H I.OI 0.00 0.00 0.00 0.00 0.00 O .l l l l l 0.33333

tOi I .H I .H I .H O.H 0.00 0.00 0.00 0.00 0.00 0 00100 O.OOOH

CIL NEANSi O.AIMI I . 41001 O.OOOH 0.40000 e.ioooo O.MOH 0.2H H 0 41000 0.00000 0.23133

IIS. lEV.i •.«mi 0.SU40 O.OHH 0.SU40 0.3U 2I O.OHOO 0.42144 0.044H 0 00000 0.32037

ro



00CM
inert

H '« II Nia*

tOOOO'O iieoe'o 00110*0 1111**0 i*fie*o ce;it*o ooeteo

00000 0 00001*0 00000*0 00000*0 00001*0 00001*0 00001*1

0 0 0 00*0 00 1 00*0 00*0 «0*0 00*1

OO’O 00*1 «0*1 00*0 00*0 00*0 00 0

00*0 00*0 00*0 00*1 00 0 «0*0 0 0 *
00*0 00*0 «0*0 «0*1 00*0 00*0 0 0 :
00*0 00 0 00*0 00** 00*0 «0*0 00*1

00 0 00*1 00*0 00** 00*0 00*0 00*1

00*0 00*0 00 e 00*1 00*1 00*0 00*1

«0*0 00*0 00 e 00*0 00*0 «0*0 00 :
00*0 00 e 00 0 00*1 00*0 «0*0 00*1

00*0 00*1 0 0 * 00*0 00*0 00*1 00*0

N-« l-N 3-N N-i I-I 1-1 N 'l

A«»« r
lunoÂ ;#«*

te;

100

*Ali #11 

NV3N 113 

I

HOI

nomi i«Hoa i loanoaNi

J XlOBcMV



INCORRECT I DON 'T KNOD

APPENDIX F

Age* you*#

ROW E-E E-I E-N I-E I-I I-N N-E N-I N-N NEAN 111 KV

l l 0.00 I .H I .H I.H I.H I .H I .H 1 II I.M 1.22222 1.4419*

l l O.IO I.H I.H I.H I .H I .H I .H I .H I.IO 1.33333 I.SMH

l l O.IO I.H I.H 2.11 I I I I .H I .H I .H I .H 1.44444 1.72*41

4i O.OI I .H I .H 2.H I.H I .H I .H I .H I.M 1.22222 1 4***7

Si O.OI I .H 2.H I.H I .H I.H I .H I .H I .H 1.44444 1.72*41

«1 I.OI I.H 2.01 I.H I .H I .H I .H I .H I.M 15355* 1.72*41

7l I.OI I.H I .H I .H I .H I .H I .H I .H I .H 1.44444 I .11379

i i I.M 2.H I.H 3.H 2.H I .H I .H I .H I.M I.H II9 1.1***7

f i I .H I .H I.H 2.11 I.H I .H I .H I .H I .H 1.44444 1.72*41

III I.OI 3.11 I.H 2.11 I.H I.H I .H I .H I.M I . l l l l l I . l l l l l

CIL HEAHSi 0.21101 1 9100# I.3HM I.SMH 0.400H 0.2HM I.M IH O .ll l ll I.H M I I.5IIII

H I lEV.I 1.421*4 1.99441 1.12327 1 14914 1.49921 1.421*4 I.IH M I.IH M I.IH M 1.79*7*

ro
VO



IMCOMECT I  DON'T KNOW

APPENDIX F

Age# ycwHf

MW E-E E-l E-H I-E 1-1 l-N N-E N-I N-N NEAN SIB BEV.

ll e e# l.AA l.AA 1.00 l.AA O.AO A.AA A.AA 0.00 0 AAA 0.720AB

It 0.00 0.99990 I.I3A39

Ii IS# 2.AA A.AA 1.00 A.AA A.AA A.AA A.AA 0.00 A.AAAAA A.720AS

4l A A# l.AA A.AA 1.00 A.AA A.AA A.AA A.AA 0.00 0.22222 O.AAOVO

9i 2.AA A.AA A.AA 1.00 A.AA A.AA l.AA A.AA 0.00 O.AAAAA 0.720AB

Ai l.AA A.AA A.AA l.AA 2.AA A.AA A.AA l.AA 0.00 1.22222 I.AS1I7

7i A.AA 2.AA A.AA A.AA A.AA A.AA A.AA A.AA 0.00 A 22222 0.00007

■t l.AA l.AA A.AA A.AA A.AA A.AA A.AA A.AA 0.00 A.22222 O.AAOVO

9i A.AA l.AA A.AA A.AA A.AA A.AA A.AA A.AA 0.00 A.IIIII 0.13133

lAi A.AA l.AA A.AA l.AA l.AA A.AA A.AA l.AA 0.00 A.BSOS# 1.20*30

CIL NEANSi A.SAOOA I.BAOOS A.00010 O.IOOAO O.40AOO O.OOAOO 0.10000 O.fOOOO 0.00000 0.4777B

SIS SEV.i A.7A7II 1.1392# A.AAAAA A.9IA4A A.«f*2l A.AAAAA 0.IIA23 I.AAflA O.OOOOA 0.BSV7A

wo


