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A segment of the current literature on 
verbal behavior has been concerned with the 
prediction of a number of dependent variables 
from knowledge of the relatedness of verbal 
units. Two techniques often employed in the 
measurement of verbal relatedness may be 
characterized as the conventional word-asso- 
ciation approach (Jenkins, Mink and Russell, 
1958; Russell and Jenkins, 1954; Russell and 
Storms, 1955) and the measurement of asso- 
ciative overlap (Bousfield, Whitmarsh, and 
Berkowitz, 1960; Deese, 1962; Garskof and 
Houston, 1963). 

Few, if any, explicit statements have been 
made concerning the possible relationships 
existing between the nature of what is meas- 
ured by the overlap technique and what is 
measured by the conventional word-associa- 
tion technique. The present authors maintain 
that these procedures measure two distinct and 
fundamentally different kinds of associative 
relatedness. I f  we define the associative mean- 
ing of a verbal unit as the associations con- 
nected to that unit (Deese, 1962; Garskof 
and Houston, 1963; Noble, 1952), then a 
pair of verbal units may be related in that 
they possess common associates and thus have 
a degree of shared meaning or by virtue of 
one unit being an associate or partial meaning 
of the other. We shall call the first type Inter- 
hierarchical Relatedness and the second, 
Intra-hierarchical Relatedness. If  it can be 
shown, as the present experiments attempt to 

1 This investigation was carried out during the 
tenures of the authors' Predoctoral Fellowships from 
the National Institute of Mental Health, United 
States Public Health Service. 

do, that each type of relatedness will influence 
verbal behavior when the effect of the other 
is partialled out, then we can conclude that 
there is some evidence for the correctness of 
our assertion of their distinctness. 

Two experiments involving intentional 
learning and immediate recall were con- 
ducted. In both experiments the effects of 
Inter- and Intra-hierarchical Relatedness were 
observed independently. The dependent vari- 
able in Experiment I was clustering in recall 
and in Experiment II ,  amount of recall. 

EXPERIMENT I 

I t  has been demonstrated (Bousfield, Whit- 
marsh, and Berkowitz, 1960; Jenkins, Mink, 
and Russell, 1958) that both Inter- and Intra- 
hierarchical Relatedness affect clustering in 
recall. In each of these studies no attempt 
was made to control the type of verbal re- 
latedness not under investigation. The pres- 
ent experiment was designed to investigate, 
independently, the effects of the two kinds of 
relatedness on clustering. I t  was hypothesized 
that clustering of pairs of words in recall 
would vary directly with the strength of asso- 
ciative overlap when the effects of conven- 
tional word association were partialled out 
and that clustering would be a function of 
the strength of conventional association when 
the effects of associative overlap were par- 
tialled out. 

Method 

Subjects. The Ss were 290 paid University of 
Michigan undergraduates enrolled in an intermediate 
level psychology course. 
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Stimulus List. A list of 24 stimulus words (see 
Table 1) was composed of 12 pairs of nouns which 
were varied systematically in terms of Intra- and 
Inter-hierarchical Relatedness. The members of each 
of the 12 pairs were separated by at least two other 
stimulus words in the stimulus set. 

Determination o] Intra-hierarchical Relatedness. 
The Intra-hierarchical Relatedness values of each of 
the stimulus pairs were determined through the use 
of a conventional word-association task. Forty-five 
of the Ss, randomly chosen, were given lists of 24 
nouns and asked to respond to each of these words 
with their first associates. Twelve of these 24 nouns 
were the first members of the 12 stimulus pairs (the 
remaining 12 words were employed in other experi- 
mentation and do not concern us here). Another 
group of 45 Ss associated to another group of 24 
nouns. Twelve of these 24 words were the second 
members of the 12 stimulus pairs (the remaining 12 
words were employed in other experimentation). 

Order of recall is not considered in the present 
experiment. Either member of a given A-B pair may 
be recalled first and serve as a stimulus for the second 
member of that pair. To consider the intra-hier- 
archical strength of a given pair as the one-way 
A ~  B strength would be inappropriate in the case 
where B is recalled first and serves as a stimulus for 
the response A. Thus the means of the A-~ B and 
the B-~ A frequencies were used as the Intra-hier- 
archical Relatedness values for the 12 pairs. These 
means ranged from 0 to 19.5 and are presented in 
Table 1 in the form of percentages. 

Determination o] Inter-hierarchical Relatedness. 
The Inter-hierarchical Relatedness values of the 12 
pairs were determined by a method used by Garskof 
and Houston (1963). According to their measure, 
termed the Relatedness Coefficient (RC), the Inter- 
hierarchical Relatedness between two words is ex- 
pressed as the ratio of the sum of the cross products 
of the ranks of the common hierarchical elements to 
the sum of the squares of the ranks of the larger 
hierarchy. A full account of the RC measure is given 
in the earlier paper. The Inter-hierarchical Related- 
ness or RC values of the 12 experimental pairs were 
computed in connection with the experiments re- 
ported in that  paper. They ranged from .002 to .467 
(the range of possible RC values is .0 to 1.0). 

Although it would have been feasible to employ 
the group-frequency method (Cofer, 1957; Deese, 
1962) in computing Inter-hierarchical Relatedness 
the individual rank method was chosen because there 
is some evidence which suggests that the latter is 
more sensitive to small amounts of associative over- 
lap (Garskof and Houston, 1963). 

Filler ~tems. Six nouns composed the first and 

last three items in the stimulus list, bringing the 
stimulus list to 30 words. These filler items were 
introduced to reduce primacy and recency effects. 
They were not considered in the results. 

Procedure. The remaining 200 Ss were adminis- 
tered the recall task in a group. The E informed the 
Ss that  he was going to read a long list of words and 
that their task would be to recall as many of these 
words as they could immediately following the list 
presentation. The Ss were provided with paper and 
pencil and instructed to record the words in the 
order they came to mind. The E read the 30-word 
list at the rate of 1 word every 3 sec as timed by a 
metronome. The Ss were given 5 rain for recall. 

Resu l t s  

P o s t - e x p e r i m e n t a l  i n q u i r y  r evea led  t h a t  

n o n e  of t he  Ss pe rce ived  the  i n t e n t  of the  ex- 

p e r i m e n t .  T h e  n u m b e r  of t imes  each  of the  

12 pa i r s  was  c lus t e red  was  t a b u l a t e d .  C lus te r -  

ing  was def ined  as t he  occur rence  of the  m e m -  

bers  of  a pa i r  nex t  to each  o t h e r  on  a recal l  

shee t  regard less  of the  o rde r  in  w h i c h  the  

m e m b e r s  of t he  pa i r  a p p e a r e d .  

Befo re  t he  r e l a t i onsh ip s  b e t w e e n  c lus t e r ing  

a n d  t he  two i n d e p e n d e n t  v a r i a b l e s  cou ld  be  

assessed  i t  was  n e c e s s a r y  to d e t e r m i n e  

w h e t h e r  the  r eca l l ab i l i t y  of t he  pa i r s ,  i rre-  

spec t ive  of t he  assoc ia t ive  r e l a t i onsh ip s  exist-  

i ng  b e t w e e n  the i r  m e m b e r s ,  co r r e l a t ed  w i t h  

t he  o b t a i n e d  n u m b e r  of c lus ters .  Di f fe rences  

in  c lus t e r ing  m a y  h a v e  b e e n  due  to differ- 

ences  in r eca l l ab i l i t y  r a t h e r  t h a n  to differences  

in  the  two  i n d e p e n d e n t  va r iab les .  T o  do th i s  

recal l  scores for  all  pa i r s  were  c o m p u t e d  a n d  

co r re l a t ed  w i t h  t he  n u m b e r  of c lus te rs  in  the  

fo l lowing m a n n e r .  T h e  n u m b e r  of t imes  each  

m e m b e r  of each  pa i r  was  reca l led  e i t he r  a lone  

or as t he  f i rs t  m e m b e r  of a c lus te r  was  t a b u -  

l a ted .  T h e s e  va lues  were  t h e n  s u m m e d  over  

b o t h  m e m b e r s  of e v e r y  pa i r  a n d  a re  i n c l u d e d  

in T a b l e  1 as Reca l l  Values .  T h e y  do n o t  

inc lude  t h e  n u m b e r  of t imes  each  w o r d  ap-  

p e a r e d  as the  s econd  m e m b e r  of a c lus te r  as 

these  i n s t ances  reflect ,  no t  t he  genera l  recal la-  

b i l i ty  of  the  pa i rs ,  b u t  r a t h e r  the  t e n d e n c y  

for one  m e m b e r  of a pa i r  to cal l  to m i n d  t he  

o the r  as a f u n c t i o n  of the  over l ap  or associa-  
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TABLE 1 
EXPERIMENTAL PAIRS ADD TI-IEIR RECALL, RC, WORD ASSOCIATION AND CLUSTERING VALUES 

231 

Word pairs 

Per cent 
word 

Recall Number  of RC association 
values clusters values s trength 

Lizard---Reptile 240 67 .368 9 
Egg- -Yolk  200 60 .467 43 
House Home 258 34 .375 38 
Boat  Vessel 207 22 .224 9 
Res t au ran t - -Food  263 18 .250 24 
Lunat ic  Fool 214 15 .097 0 
Band i t - -Th ie f  201 14 .300 10 
Emblem Label 219 9 .083 1 
King- -Governor  237 6 .037 1 
Ash---Gin 216 5 .002 0 
N igh t - -Shadow 262 3 .184 1 
Bacon- -L ip  250 3 .012 0 

tive strength relationship existing between 
them. (The Recall Values plus twice the 
Number of Clusters for any given pair is the 
total number of times the members of that pair 
were recalled.) The correlation between the 
Recall Values and the Number of Clusters was 
non-significant (r ~ .24). This result allows 
us to dismiss the effects of item recallability. 

The correlation between the RC values and 
the Number of Clusters, with the conventional 
associative strengths of the pairs partialled 
out, was .68 (p ~ .01). The correlation be- 
tween clustering and conventional associative 
values with the effect of RC partialled out was 
- - .12  (p > .05). 

EXPERIMENT I I  

The results of Experiment I indicate that 
Intra-hierarchical Relatedness may not influ- 
ence recall. I t  is possible that this finding may 
have been due to the nature of the task. The 
present experiment was designed to explore 
the effects of the two types of relatedness on 
the immediate recall of paired-associates 
which is closer to the basic S-R association 
paradigm than clustering in multiple-input 
free recall. It  seemed reasonable to hypothe- 
size that a positive intra-hierarchical effect 
might be obtained in this situation when the 

effects of Inter-hierarchical Relatedness were 
partialled out. I t  was also hypothesized that 
the inter-hierarchical effect would continue to 
be apparent when the effects of intra-hier- 
archical strength were partialled out. In the 
present experiment Ss were read a list of pairs 
of words which varied in terms of the two 
kinds of relatedness and then were asked to 
recall the second members of the pairs when 
presented with the first. 

Method 

Subjects. The Ss were 30 paid Universi ty of Michi- 
gan undergraduates  enrolled in an intermediate level 
psychology course. 

Word Pairs. The 20 word pairs employed in the 
s tudy (see Table 2) varied systematically in terms 
of both Inter-  and Intra-hierarchical Relatedness. 
For  each A-B pair the intra-hierarchical s t rength 
was the per cent of the subjects in the association 
norms who gave B as an  associate to A. This method  
of determining Intra-hierarchical Relatedness values 
was adopted because the recall task employed in this 
experiment was unidirectional. The inter-hierarchical 
values of 15 of the pairs were computed in connec- 
tion with the Garskof and  Hous ton  experiment 
(1963). The remaining 5 were based upon data  
gathered in connection with an atlas of 2S00 RC 
values now in preparation by the authors.  

The order of presentat ion was random, with re- 
ar rangements  being made when placements were 
obviously inappropriate.  The  recall list was a dif- 
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ferent random order of the first members of the 
pairs. 

Since it has been shown that word frequency in- 
fluences recall (Hall, 1954), it was necessary to show 
that no systematic relationship existed between the 
frequency of occurrences of the response members 
of the experimental pairs and the inter- or intra- 
hierarchical levels of the pairs. To test this, correla- 
tions between frequency of occurrence (Thorndike 
and Lorge, 1944) and Inter-hierarchical Relatedness 
and frequency of occurrence and Intra-hierarchieal 
Relatedness were obtained. These correlations were 
non-significant (.09 and .12 respectively). 

Filler Items. Six pairs of nouns composed the first 
and last three items in the stimulus list, bringing 
the length of the list to 26. These filler items were 
introduced to reduce recency and primacy effects. 
They were not considered in the results. 

Procedure. The 30 Ss, meeting as a group, were 
informed that they would be read a list of pairs of 
wxtrxls~and that their task would be to recall the 
second members of these pairs when presented with 

the first members immediately following the list 
presentation. The E read the words at the rate of 
1 pair every 3 sec as timed by a metronome. Follow- 
ing the list presentation E read the first members 
of the pairs at  the rate of 1 every 3 sec and Ss 
recorded their responses on sheets of paper pro- 
vided by E. 

Resul t s  

T h e  reca l l  v a l u e  of each  pa i r  was the  n u m -  

be r  of t imes  the  g roup  reca l led  t he  second  

m e m b e r  of the  pa i r  w h e n  g iven  the  f i rs t  m e m -  

ber .  T h e s e  recal l  va lues  r a n g e d  f rom 7 to 30. 

T h e  recal l  va lues  were  co r r e l a t ed  .46 (p  < 

.05) w i t h  the  R e l a t e d n e s s  Coefficient  va lues  

w h e n  t he  c o n v e n t i o n a l  a ssoc ia t ive  va lues  were  

p a r t i a l l e d  out .  T h e  co r r e l a t i on  b e t w e e n  con-  

v e n t i o n a l  a ssoc ia t ive  s t r e n g t h  a n d  recal l ,  w i t h  

the  effects of the  R e l a t e d n e s s  Coefficient  pa r -  

t ia l led  out ,  was  .47 (p  < .05) .  

TABLE 2 
EXPERIIIvIENTAL PAIRS AND THEIR RC, WOIRD ASSOCIATION AND RECALL VALUES 

Per cent 
word 

Recall RC association 
Word pairs values values strength 

Sing--Song 30 .425 60* 
Yolk--Egg 26 .467 80 

House---Home 26 .375 47 

Lunatic--Fool 26 .097 0 
Scissors--Cut 26 .281 67** 
Glue--Stick 26 .160 70* 
Ocean--Sea 24 .498 24 

Lizard--Reptile 24 .368 9 
Swift--Fast 24 .338 37 
Bandit--Thief 23 .300 20** 
Restaurant--Food 20 .250 47 
Vessel--Boat 19 .224 18 
King--Governor 16 .037 0 
Soldier Army 15 .360 18'* 
Shadow--Night 15 .184 2 
Path---Street 13 .091 2 
Dawn--Morning 13 .279 18 
Midnight Dark 12 .217 20 
Storehouse--Closet 8 .019 2 
Whisker--Prize 7 .005 0 

* Word association strength determined from Deese (1962, mimeo.). 
** Word association strength determined from Russell and Jenkins (1954) norms. 
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DISCUSSION 

The present studies give strong support to 
the proposal of the importance of inter-hier- 
archical associative strength in the determina- 
tion of retention and clustering when intra- 
hierarchical strength is controlled. It  was 
expected that intra-hierarchical strength 
would also affect both clustering and reten- 
tion. The evidence indicates that this variable 
did not influence clustering but that it did 
have an effect in the determination of reten- 
tion in the paired-associate recall paradigm. 
This difference is understandable in view of 
the nature of the two tasks. The paired-asso- 
ciate task employed in Experiment II is closer 
to an S-R association paradigm than the 
clustering task. I t  is reasonable to infer that 
a basic S-R measure such as intra-hierarchical 
associative strength would have a greater 
effect in the second experiment. 

However, the effect of conventional asso- 
ciative strength was less than might be ex- 
pected from the results of other experiments 
in the association literature. For example, 
amount of conventional associative strength 
predicted amount of clustering (Jenkins, 
Mink, and Russell, 1958) and mediated gen- 
eralization (Buzzota, 1956). The results of 
the present experiments, by giving support to 
a theory of the independent operation of two 
kinds of associative relationships, make it 
difficult to interpret these and other experi- 
ments which were based upon only one kind 
of associative strength without consideration 
for the influence of the other. Further experi- 
mentation is needed to determine the relative 
effects of these two associative variables on 
the different tasks currently under investiga- 
tion in studies of verbal behavior. 

SUM1V£ARY 

Two measurement techniques have been 
used to assess associative strength between 
words, conventional word association, and the 
associative overlap. The former is a measure 

of the relative importance of individual mean- 
ing responses in their associative hierarchies 
and the latter measures similarity in the dis- 
tribution of partial meaning responses. We 
have called these two kinds of associative 
strength Intra-hierarchical Relatedness and 
Inter-hierarchical Relatedness, respectively. 
A clustering and a retention experiment were 
performed to determine if these two kinds of 
associative strengths operate independently. 
The results indicate that, dependent upon the 
nature of the task, both may independently 
influence verbal behavior. 
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