
Bulletin of the Psychonomic Society 
1993, 31 (5) , 478-480 
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and recognition memory 
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The encoding-specificity recognition-failure paradigm was employed in four experiments. The 
materials presented during encoding were identical in all four. These word pairs varied in as­
sociative relatedness in an asymmetrical manner. They also varied in level of associative relat­
edness. As expected, the results showed substantial amounts of recognition failure when the dom­
inant direction of associative relatedness went from cue to target. Very little recognition failure 
was observed in the target-to-cue associative relatedness condition. These findings are discussed 
in the context offactors leading to the phenomenon of recognition failure and to the relationship 
between recall and recognition. 

The recognition failure paradigm has been employed 
by students of memory for at least two decades. Typi­
cally in this paradigm, word pairs are presented during 
study; usually one member of the pair is presented in 
lowercase (the cue or context word) , and the other, in 
uppercase (the target word). Following pair presentation, 
a recognition memory test is presented; this is followed 
by a cued recall task in which the cue words are presented 
and recall of the target words is requested. Recognition 
failure is observed when items that were not recognized 
are subsequently recalled. 

This paradigm has been employed for a variety of pur­
poses. Initially, for example, the recognition failure phe­
nomenon suggested implications about the generation­
recognition hypothesis (Kintsch, 1970), according to 
which recall should never exceed recognition because re­
call involves both generation and recognition, whereas 
recognition is a unitary process. But the empirical litera­
ture clearly indicates that the phenomenon of recognition 
failure of subsequently recallable items is reliable (see 
Tulving, 1983). 

The phenomenon of recognition failure also has impli­
cations for the nature of recognition memory, which is 
the primary focus of the present paper. George Mandler 
and his associates (Mandler, 1980; Rabinowitz, Mandler, 
& Barsalou, 1977) claim that recognition involves two 
processes: perceptual familiarity and contextual retrieval. 
Rabinowitz et al. explain recognition failure in terms of 
retrieval asymmetry : when the cue word elicits the tar­
get word in recall but did not do so during the recogni­
tion test, recognition failure has occurred; this happens 
because the target word was not recognized on the basis 
of familiarity or because the target word failed to access 
the cue word during recognition. 

Computer services were provided by the Computer Science Center 
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Although Rabinowitz et al.'s (1977) evidence is not par­
ticularly compelling, other evidence in support of their 
perspective was provided by Fisher (1979) . In compar­
ing recognition and recall as a function of cue-target re­
lations, he found that cue-to-target associative strength 
affected only cued recall, whereas target-to-cue strength 
affected only recognition (cf. Hanley, 1984; Horton & 
Mills, 1984). 

The stimulus materials used in the experiments reported 
here were chosen on the basis of the preceding consider­
ations. The word pairs presented at study varied in asym­
metrical associative relatedness as well as in level of re­
latedness. When the dominant direction of associative 
relatedness went from cue to target, facilitation of cued 
recall but not of recognition was expected, and when the 
dominant direction of associative relatedness went from 
target to cue, facilitation of recognition but not of cued 
recall was expected. In other words, recognition failure 
was expected to occur when cue-to-target strength was 
dominant, but not to occur to any appreciable degree when 
target-to-cue strength was dominant. 

In the recognition failure paradigm, target words can 
fall into one of four possible outcome categories. They 
can be remembered (both recognized and recalled), rec­
ognized only , recalled only, or forgotten (not recognized 
and not recalled). The recalled-only outcome represents 
recognition failure, the primary focus in this paper. Else­
where, we have reported the results of our investigations 
ofthe other outcomes (Horton & Pavlick, 1993; Horton, 
Pavlick, & Moulin-Julian, 1993); we will draw on them 
only as is needed for interpretation of the recognition 
failure phenomenon. It should be noted, however, that 
we interpret the other outcomes as indicating that recog­
nition consists of two processes-retrieval-based recogni­
tion and familiarity-based recognition. This is similar to 
Mandler's position, but we view the two processes as being 
inversely related to one another. In other words, they are 
opposing processes, which may not always be inversely 
related empirically but certainly are never complementary . 
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We will discuss the implications of this interpretation for 
the phenomenon of recognition failure later in this paper. 

EXPERIMENTS 1-4 

The stimulus materials presented at study were identi­
cal in all four experiments, as were the conditions of pre­
sentation. In Experiments I and 2, for the recognition task, 
we used target words and an equal number of unrelated 
distractor items. In Experiments 3 and 4, we employed 
Diehl and Horton's (1988) related distractor task in rec­
ognition. For each target word, there were three distrac­
tor words associatively linked to both the cue and the tar­
get members of each pair. One other difference among 
these experiments was that in Experiments 2 and 4 an as: 
sessment of conscious recollection was required during 
recognition whenever a word was called old. In Experi­
ments I and 3, this procedure was not employed. 

Method 
Materials . The stimulus materials were word pairs that were highly 

asymmetrical in associative strength according to a set of controlled as­
sociation norms obtained from Douglas L. Nelson (personal communi­
cation, November 1983). Twenty-four word pairs, 8 at each of three 
levels of strength, were employed. The highest strength level (H) ranged 
from .35 to .93, with the average strength in the dominant direction 
being .57 and in the opposite direction .06. An example is alarm-clock, 
which has an associative strength level of .39 in the alarm-to-c1ock direc­
tion and a .08 strength in the opposite direction. The intermediate strength 
level (M) involved pairs ranging in strength from .21 to .28, with an 
average strength in the dominant direction being .24 and in the oppo­
site direction .02. An example is range-stove, which has an associative 
strength level of .21 in the range-to-stove direction and a .01 strength 
in the opposite direction. The lowest strength level (L) involved pairs 
ranging from .10 to . 17 in strength, with an average strength in the dom­
inant direction being . 14 and in the opposite direction .01. An example 
is bolt-lock, which has an associative strength level of .16 in the bolt­
to-lock direction and a .02 strength in the opposite direction. For half 
the subjects , the dominant strength was from cue to target, and for the 
other half, the dominant strength was from target to cue. Dominant cue­
to-target strength was expected to facilitate cued recall but not recogni­
tion, whereas dominant target-to-cue strength was expected to facili ­
tate recognition but not cued recall (Mandler, 1980). In further discus­
sion, the direction of dominant strength will be referred to as path 
direction and the strength level as path strength. 

SUbjects. The subjects were undergraduate students who participated 
for course credit. The number of subjects in Experiments 1-4 were 40, 
40, 44, and 64. In each experiment, half the subjects were randomly 
assigned to each path direction condition. 

Results 
The data were analyzed in terms of the number of tar­

get words at each path strength level and path direction 
condition for each memory outcome. The results reported 
here are for the recalled-only outcome (i.e . , recognition 
failure). The results for the other outcomes for Experi­
ments 1 and 3 are reported by Horton and Pavlick (1993) , 
and the results for the other outcomes for Experiments 2 
and 4 are reported by Horton et a1. (1993). For clarity 
of presentation, the results are reported as proportions. 
The recognition failure findings for all four experiments 
are reported in Table 1. 

As can be seen in Table 1, performance in the cue-to­
target path direction condition is substantially greater than 
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Table I 
Proportion of Targets in the Recalled-Only Outcome 

(Recognition Failure) in Each of the Four Experiments, 
as a Function of Path Direction and Path Strength 

Experiment 

Strength 2 3 4 

Cue to Target 

H .21 .21 .25 .28 
M . 18 .18 .28 .25 
L . 19 .14 .15 .19 

Target to Cue 

H .oJ .05 .07 .08 
M .oJ .02 .03 .05 
L .03 .04 .05 .05 

Note-H , high; M, medium; L, low. 

performance in the target -to-cue path direction condition 
in all four experiments. Analysis of variance for the four 
experiments in order show F(l,38) = 36.43, P < .0001; 
F(l,38) = 22.22, P < .0001; F(l,42) = 31.68, p < 
.0001; and F(I,62) = 83.08, P < .0001. 

Inspection of Table I also suggests a path strength ef­
fect, particularly in the cue-to-target path direction con­
dition. This observation is supported by a significant ef­
fect of path strength in both Experiment 3 [F(2,84) = 
3.33,p < .05J and Experiment 4 [F(2,124) = 6.01,p < 
.01). In Experiment 3, there was also a significant inter­
action between path direction and path strength [F(2,84) 
= 4.54, P < .02). 

Although statistical comparisons were not carried out 
across experiments, inspection of Table I shows that the 
level of recognition failure was greater when the Diehl 
and Horton (1988) related distractor task was employed 
during recognition (Experiments 3 and 4). This finding 
is to be expected in view of the more difficult recogni­
tion task, and it is also consistent with the finding of 
greater recognition-only performance in these experiments 
(cf. Horton & Pavlick, 1993; Horton et aI., 1993). 

Discussion 
Before we discuss the recognition failure findings, it is appropriate 

to mention some other findings from the experiments reported by Hor­
ton et al. (1993) as well as by Horton and Pavlick (1993) . In Experi­
ments I, 3, and 4, there was a significant effect of path direction in 
recognition favoring the target-to-cue path direction condition. In Ex­
periment 2, this effect was marginally significant (p = .06). In all four 
experiments, performance in the remembered outcome (targets both rec­
ognized and recalled) increased significantly with increases in path 
strength. However, performance in the recognized-only outcome in­
creased significantly with decreases in path strength in all four experi­
ments. The result of this inverse relationship between retrieval-based 
recognition (targets also recalled) and familiarity-based recognition (tar­
gets not recalled) is that overall recognition performance was not sig­
nificantly related to path strength. Clearly, from the results just noted 
concerning the remembered outcome and the recognition failure results 
reported here, cued recall is strongly related to path strength. 

The effects of path direction reported here for recognition failure and 
the effects of path direction on recognition hits noted previously strongly 
support the views of Mandler (1980) and those specifically stated by 
Hanley (1984), indicating that target-to-cue strength is very important 
for recognition. However, from the results reported by Horton et al. 
(1993) as well as by Horton and Pavlick (1993) it appears that increases 
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in path strength for both path direction conditions lead to increases in 
retrieval-based recognition responses (targets also recalled), whereas 
decreases in path strength lead to increases in familiarity-based recog­
nition responses (targets not recalled), in both path direction conditions. 

According to Horton et aI. (1993), retrieval-based recognition relies 
on the processes that influence both free and cued recall, and it involves 
episodic memory. In contrast, familiarity-based recognition operates in 
terms of a qualitatively different system involving sensory-perceptual 
features in semantic memory, inuch like the features involved in pat­
tern recognition . It appears that increases in the quality of information 
in episodic memory (i.e . , increases in path strength) lead to greater 
retrieval-based recognition and poorer familiarity-based recognition. In 
effect, increases in the quality of episodic information serve to inhibit 
familiarity-based recognition responses, the consequence being that over­
all recognition is not related to factors such as path strength. 

This apparent digression into the nature of recognition memory is nec­
essary if one is to comment on the frequently cited relationship between 
the probability of recognition and the probability of recognition failure 
(Tulving & Wiseman, 1975). According to the Tulving-Wiseman func­
tion , if overall recognition does not vary with path strength, recogni­
tion failure should not vary with path strength; but, at least in our Ex­
periments 3 and 4, it does . Similar findings have also been reported 
by Vining and Nelson (1979, Experiment I) as well as Bryant (1991, 
Experiment 2). 

Yet it is simply not plausible to assert that a factor such as path strength, 
which significantly influences recall whether recognition is successful 
or not, has no significant effect on overall recognition performance. Rec­
ognition is not a unitary process; it involves two processes that frequently 
produce inversely related results. Therefore, predictions of the extent 
of recognition failure based on the Tulving-Wiseman (1975) function 
are fairly meaningless. 

In this paper, we have reported effects of path direction and path 
strength on the incidence of recognition failure in four experiments. We 
have also shown, on the basis of the results reported by Horton and 
Pavlick (1993), and the results reported here, that predictions of recog­
nition failure based on overall recognition performance are not particu­
larly meaningful. The extent to which the Tulving-Wiseman (1975) func­
tion can be used to predict recognition failure probably arises because 
retrieval-based recognition responses from episodic memory are much 
more frequent than familiarity-based recognition responses from semantic 
memory . As we have seen, both retrieval-based recognition responses 
and level of recognition failure increase as path strength increases. Devi­
ations from the Tulving-Wiseman function would be expected when 
familiarity-based recognition was high. This might well have been the 
case in studies like those of Begg (1979) and Gardiner and Tulving 
(1980), in which the cue and target words were not well integrated. In 

any case, the independence or dependence of recall and recognition is 
a nonissue. 
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