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The hypothesis was tested that the phenomenon of recognition fa.ilure of re-
callable words is attributable to the discrepancy between semantic properties
of encoded target words and the semantic interpretation of corresponding recog-
nition test words, Target words were presented for study and encoding in the
presence of specific list cues, and subsequently tested with strong associates
of target words serving as extralist cues, In one eritical encoding condition,
the list cues were semantically congruous with target words; in another, they
were identical with target words. Results showed that congruous encoding
rendered extralist cues anly slightly less ineffective than incongruous encoding,
and that under the conditions of “identical”” encoding extralist cues were least
effective. The results thus provided little support for the hypothesis, sug-
gesting instead that specificity of encoding of word events in episodic memory

transcends the semantic meaning of words.

This article describes two experiments
designed to explore the phenomenon of
recognition failure of recallable words re-
cently reported by Tulving and Thomson
(1973). In the Tulving and Thomson ex-
periments, target words T (e.g., CHAIR)
were presented at input in the company
of cue words C (e.g., pglue). Subjects
expected to be tested for recall of T with
C as a cue. When, instead of presenting C
as a cue, the experimenter provided another
word X (eg., fable)—which was a close
semantic associate of the target word T
but which had not appeared anywhere in
the list—as an extralist retrieval cue, sub-
jects could not readily use it as an aid in
recall of T. Retrieval of the target word
T was rather poor even in a subject-gener-
ated recognition test. In this test, subjects
were instructed to write down free-associa-
tion responses to the cue X, and then were
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asked to identify the generated responses
as copies of target words from the studied
list. Subjects had no difficulty generating
copies of target words, but they did have
difficulty recognizing them as “old” words
from the studied list. In one experiment,
for instance, only 249 of generated target
words were correctly recognized in such a
subject-generated recognition test, although
63%, of all target words were subsequently
recalled when the word C that had been
paired with T at input was presented as
cue.

The effectiveness of extralist retrieval
cues consisting of strong associates of target
words is a well-established phenomenon,
under a variety of experimental conditions
{e.g., Bahrick, 1969; Light, 1972; McLeod,
Williams, & Broadbent, 1971 ; Thomson &
Tulving, 1970), and hence the lack of their
potency under the conditions of the Tulving
and Thomson (1973) experiments is of some
interest. What renders extralist cues in-
effective? Why cannot certain recallable
words be recognized ?

A general interpretation of all acts of
successful and unsuccessful retrieval of in-
formation from episodic memory is given
by the encoding specificity principle (Tulv-
ing & Thomson, 1973). It states that the
properties of the memory trace of a word
event are determined by specific encoding
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operations performed on the input stimuli,
and that it is these properties, rather than
the properties of the word in semantic
memory, that determine the effectiveness
of any given stimulus as a retrieval cue for
the event. The principle suggests that if
a stimulus in the retrieval environment
renders possible or facilitates recall of the
target word T, the retrieval information
was appropriate to or compatible with the
information contained in the episodic trace
of T. Conversely, if a particular stimulus
is ineffective in retrieving a particular trace,
the conclusion follows that the appropriate
relation was lacking. It is not vet known
exactly what constitutes the “appropriate”
relation between information contained in
the trace and information present in the
general retrieval environment or in a spe-
cific cue. Nor is the nature of the retrieval
process as such clear. In absence of such
knowledge, we assume that the unknown
relation is one of “similarity” or “informa-
tional overlap,” and that the retrieval
process consists of some sort of combining
of information from the two sources.

The failure of recognition of recallable
target words in the Tulving and Thomson
{1973) experiments thus can be interpreted
as a special case of encoding specificity. It
can be assumed that the trace of the target
word T that had been encoded in relation
to a particular list cue C did not possess
sufficient overlap with the copy of the
target word that was generated as a seman-
tic associate of the extralist cue X. This is
why X failed to bring about recovery of in-
formation in the trace of the target T. The
encoding specificity principle, however, says
nothing further about conditions or mecha-
nisms regponsible for inadequate overlap or
complementarity between the trace of the
C-T complex and the copy of T. But, if
one accepts the reasoning so far, it is pos-
sible to ask the next question: Why do the
encoding operations performed by the sys-
tem on the target word T sometimes create
a trace whose informational content can-
not be matched by that of cue X, a strong
semantic associate of T? Thus, for in-
stance, why does the trace of the target
word cHATR, when presented as a part of

the glue—cHAIR compound, differ from the
trace of the target word cHAIR presented
by itself, so that in the former case cues
table and chair are relatively, ineffective,
although they both are quite effective under
different experimental conditions (Bahrick,
1969; Light, 1972; McLeod et al., 1971;
Thomson & Tulving, 1970; Tulving &
Thomson, 1973)7

One hypothetical answer to this question
was studied and evaluated in two experi-
ments reported in this article. The answer
consists of two parts: (a) what is stored, or
at least what is retained after an interval,
about a target word in a typical list-item
memory experiment is the “meaning” of
the word, and (b} pairing of the target
word T with a certain list cue C at input
produces a specific meaning of T that differs
from the meaning of the same lexical unit
perceived or produced in a different con-
text, such as in a free-association test in
which some other word X elicits T. Thus,
CHATR presented in a to-be-remembered list
of words as a part of the glueCHAIR com-
pound is assumed to have a different se-
mantic representation in memory than
CHAIR generated as a semantic associate to
the word fable. The failure of recognition
of recallable target words, the argument
goes, then comes about for the same reason
as the decrement in recognition of a homo-
graphic target word when the semantic in-
terpretation of its copy at the time of the
test is changed through changes in its
verbal context (e.g., Light & Carter-Sobell,
1970; Winograd & Conn, 1971).

This semantic explanation of encoding
specificity manifested in the phenomenon
of recognition failure of recallable words
was tested in the experiments described
here. The experimental paradigm used
was one in which the lexical identity of the
target words was held constant and in
which the effectiveness of various retrieval
cues was examined as a function of seman-
tic overlap between encoding context of
the target word and the retrieval cue.
Thus, retrieval of target word T was tested
with extralist cue X following the presenta-
tion of the target word in one of three
input contexts: (a) in the company of cue
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words whose dominant semantic meaning
was relatively incongruous with that of the
target word T and the extralist cue X;
(b} with cue words whose meaning was
congruous with that of the semantic target
word and the extralist cue; and (¢) with
cue words that were identical with target
words. Thus, for instance, with the word
CHAIR serving as target, the Incongruous
encoding context or condition was repre-
sented by the pair glue—CHAIR, the Congru-
ous condition by the pair furnish—cHaIR,
and the Identical condition by chair—CHAIR.
The extralist retrieval cue was fable. It
was assumed that the semantic information
contained in the retrieval cue table would
be most compatible with the stored infor-
mation about the target word CHAIR pre-
sented in the chair—CcHAIR compound (Iden-
tical encoding), somewhat less compatible
with ¢HAIR presented in the furnish—cHAIR
compound (Congruous encoding), and least
compatible with information about cEAIR
that had appeared as a part of the glue—
CcHAIR compound (Incongruous encoding).
In keeping with the semantic encoding
hypothesis it was expected that the effec-
tiveness of the extralist cue would be di-
rectly related to the semantic similarity
or compatibility between the cue and the
target word.

ExPERIMENT [
Method

Materials and design. Target words presented in
three different encoding contexts were recalled in
three successive tests, The three encoding condi-
tions were all represented within a single list that
contained 24 target words. Each target word was
accompanied at presentation by another word, a
list, or input cue. Three types of list cues defined
the three encoding conditions: (a) incongruous, (&)
congruous, and (¢) identical. The designations
refer to the semantic relations between target words
or subsequently presented extralist cues on the one
hand and the list cues on the other. Each type of
list cue appeared with 8 target words in the list.

Three successive retention tests were those used
in previous experiments by Tulving and Thomson
(1973): (a) a test in which strong extralist associates
of target words served as retrieval cues, (b) a recog-
nition test in which copies of target words were
generated by S: as free associations to strong
extralist associates of target words, and (g} a test in
which list cues served as retrieval cues.

The basic set of materials used in the construction
of experimental lists is presented in Table 1, Each
of the 24 target words is shown together with its
extralist associate which was used in the first cued
recall test, and with both the Congruous and the
Incongruous input cue. The 24 target words were
specifically selected [rom the materials used in
earlier experiments described by Tulving and Thom-
son (1973) to yield low recognition scores.  Extralist
cues and the incongruous input cues of these 24
target words were the same as those used in earlier
experiments. The identical list cues are not shown
in Table 1, for obvious reaszons. Extralist and in-
congrucus cues had been selected in the earlier
experiments (Thomson & Tulving, 1970) from two
sets of free-association norms. In these norms
target words were primary associates of extralist
cues; they were given as responses to incongrucus
cues 1% of the time, and extralist and incongruous
cues were not related. The congruous input cues
were generated by E, for the purpose of the present
experiment, to represent words closely related
semantically to both the target words and their
extralizst associates. By perusing the listing of the
experimental materials displayed in Table 1, the
reader can convinee himsell that the congruous list
cues are more closely related to the target words
and the corresponding extralist cue words than are
the incongruous cues,

For the purpose of balancing of specific words and

their encoding conditions, three different lists were
constructed of the materials that appear in Table 1.
The 24 target words were divided into three subsets
of 8, each subset being used with a different set of
input cues (incongruous, congruous, and identical)
in one of the three lists. The lists were used with
equal frequency in the experiment (specifically,
since there were 50 53, with 17, 17, and 16 Ss
respectively, in each group). Half of the target
words in each subset of & were tested in the first
retention test (with extralist associates of targets
as cues), while the other hall was tested in the
second test (subject-generated recognition test),
with the two halves counterbalanced across the two
tests. Thus, each of the 24 target words was repre-
sented with equal frequency in all conditions of the
experiment.

Prior to the presentation of the critical experi-
mental list, S5 were given a single practice and set-
establishing list. It consisted of 24 target words,
half of which were accompanied by input cues
identical with target words and halfl accompanied
by incongruous cue words comparable to those used
in the critical experimental lists,

Subjects and procedure, Fifty 53, undergraduate
students at Yale University and the Southern
Connecticut State College, served in Experiment I,
either in fulfiliment of course requirements or for
pay. They were tested in small groups of from 2 to
4 persons, in a session lasting approximately 40 min.

The initial instructions, given prior to the presen-
tation of the set-establishing list, informed Ss of the
general nature of their task and the type of ma-
terials to be presented. They were told that they
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would see pairs of words presented on the screen in
front of the room, that their task was to remember
the capitalized target words, but that they should
also pay attention to the cue word accompanying
each target word and notice the relation between
them, since these cue words would help them to
remember the target words. No special mention
was made of the fact that some of the pairs would
consist of identical words, nor were Ss told anything
particular about the retention tests,

The cue—target pairs from the set-éstablishing list
were presented by means of a slide projector, at
the rate of 3 sec/pair. At the end of the presenta-
tion s were asked to open their recall booklets that
had been handed out to them at the beginning of
the session, turn to page 3 in the booklet, read the
instructions, and proceed with the retention test.
On this recall sheet the 24 input cues from the list
-were presented in an order unrelated to the input
order. The instructions at the top of the recall
sheet told Ss to write down the capitalized words
that had accompanied the given word cues in the
list. Subjects were given 3 min. for the completion
of this test.

Wext, Ss were told that they would be shown a
new list of pairs of words, and that their task was
the same as before—to remember each capitalized
target word, noting the relation between it and its
cue word. The nature of the relation between
target and cue words was not specified or further
commented upon.

The 24 pairs of the experimental list were then
presented, again at the rate of 3 sec/pair. At the
end of the presentation .55 were asked to turn to
page 6 of the recall boolklet, read the instructions on
the top of the page, and then proceed. (The pages
for recall tests in the recall booklet were always
separated by two numbered blank pages, hence this
numbering svstem.)] The recall instructions in-
formed Ss that their task was to try to recall the
capitalized words they had seen in the list, but that
this time the cues presented on the page were
different from those they had seen in the input list.
The S5 were told to look at each cue word given
on the recall sheet, see whether it reminded them of
any target words they had just seen, and, if so,
write it down beside the cue word, Twelve extralist
cues, corresponding to four target words from each
of the three encoding conditions, appeared on the
recall sheet. Subjects were given 3 min. for this
task.

Next, Ss were asked to turn to page 9 in the recall
booklet, which contained 12 extralist cues corre-
sponding to the target words that had not vet been
tested. Extralist cues, each followed by four spaces
for free-association responses, were listed in a
column on the left-hand side of the page. The in-
structions at the top of the page told Ss that their
task now was to produce free associations to the
presented cue words, They were to write down four
words in response to each of the cue words they
saw on the page, words that the cue word “made
them think of." This was an unpaced task, and Ss
were given as much time as they needed to complete
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TAEBLE 1
TArGET WorDs anD CuUEs
Targst words Ex:ur:‘.!ia: Cumm lum:g;uwa
BALL tennis player whistle
BLUE sk heawven pretty
CHAIR table furnish glue
COAT lining cloth covering
COLD hot fire ground
DAY night evening Sun
DIRTY clean wash barn
FLOWER bloom leaf fruit
FOOD eat meal moth
GREEXN rass lawn cheese
HAND nger arm toal
HARD soft smaooth lass
HIGH low down ope
LARGE small size stomach
LIGHT darle black head
MAN woman child command
MEED want desire bath
OPEN closed shut country
ROUND square circle cabbage
SHORT |1‘1:mg; thin stem
SLOW ast 5| Mmemo
WATER lake ﬁgﬁbd whia-k;'Y
WET dry moisture | cave
WIND blow move noise

it. When all 53 in the group had finished writing,
they were told to look at each word they had
written down, decide whether or not it had cecurred
as one of the target (capitalized) words on the pre-
ceding study list, and, if they thought it had, draw
a circle around the word. Four minutes were given
for the completion of this task.

Finally, S5 were asked to turn to page 12 of the
recall booklet, read the instructions on the top of
it, and proceed as instructed. This page contained
all 24 input cues, in a scrambled order with respect
to the order of their original appearance in the
study list. The instructions informed Ss that these
were the input cues from the list, and that their
task was to write down as many target (capitalized)
words from the study list as they could, each one
beside its corresponding cue word. Four minutes
were allowed for this task.

The experimental session concluded with E ex-
plaining the purpose of the experiment to 55 and
answering any questions they had,

ExrErmMeENT II

The Sz in Experiment ] seemed to do
considerably better in the first retention
test (cuing with extralist associates) than
in the second (subject-generated recogni-
tion test). Since these data suggested that
the order of the two tests may have been
an important source of wvariance in the
retention scores, Experiment II was con-




RECALL AND RECOGNITION OF SEMANTICALLY ENCODED WORDS 782

ducted to replicate Experiment I in every
respect, with the sole exception of the order
of the two tests. In Experiment II, the
first of three tests was the subject-penerated
recognition test, while the second one was
the cued recall test with extralist associates
as cues. Otherwise the procedure was
identical with that used in Experiment I
in all details. The same materials were
used both in the set-establishing list and
the experimental list, the same counter-
balancing procedure was followed, and the
same final test with input cues was given.
Thirty-six new Ss from the same sources as
in Experiment I served in this experiment.

REsuLts

Set-establishing lsts. The mean number
of words recalled from the first set-estab-
lishing list was 16.7 in Experiment I, and
17.8 in Experiment II. In both experi-
ments slightly more target words were re-
called to identical than to incongruous cues
(M = 8.8 and 9.5 in the two experiments,
respectively). The mean number of in-
trusion errors was 1.34 and 1.83 per S in
Experiments I and II, respectively. Of
these intrusion errors in the two experi-
ments, 44%, and 589, respectively, were
“identical” intrusions: § gave a response
identical with the cue although in the input
list the cue had been paired with another
word. It is possible that the higher recall
of target words to identical cues was at
least partly a consequence of inflation of
recall scores by unidentifiable intrusions,
but since it is not entirely clear what would
constitute an appropriate correction, no
attempt was made to assess the possible
guessing bias.

. Scoring and analysis. Analysis of the
cued recall data, in all tests in which extra-
list or input cues were used, was straight-
forward. Each §'s recall score was the
number of target words recalled, from a
maximum of four or a maximum of eight per
condition in the two tests, respectively. A
stringent scoring criterion was used: 5 re-
ceived credit for every target word only if
it was correctly paired with its cue. (The
inclusion in the data of target words

recalled to incorrect cues, or to no par-
ticular cues, would not have changed the
conclusions. )

Intrusion errors were ignored in all analy-
gses. It is not immediately obvious how
their inclusion in the results would change
the overall conclusions drawn from the
experiments.

In scoring the protocols from the subject-
generated recognition tests, Ss were given
credit only for those copies of target words
generated and recognized that belonged to
the half of the input list being tested in
the recognition test. In Experiment I,
there was a total of 33 cases in the protocols
of the 50 Ss where a copy of the target
word had been generated as a part of the
free-association procedure and correctly
recognized even though these words nomi-
nally belonged to the other half of the list
that had been tested in the immediately
preceding cued recall test using extralist
retrieval cues. Since it was impossible to
rule out the possibility that the words from
the other half of the list constituted impor-
tations from the immediately preceding
test rather than representing 55’ memory
for the material seen in the input list
(particularly since most of these generated
and recognized words had been in fact
recalled by Ss in the immediately preceding
test), they were excluded from the analysis.

The data from the subject-generated
recognition tests required a special treat-
ment inasmuch as the maximum possible
gcore of correct identification of target
items depended upon the number of copies
of target items any particular .S had gener-
ated in the free-association test. There
were three essential steps in the analysis of
these data.

First, the number of copies of target
items correctly generated in the free-associ-
ation test were tabulated for each 5, sepa-
rately for target words from each of the
three encoding contexts. The means of
these scores were 2.84, 2.76, and 2.91 for
the incongruous, congruous, and identical
encoding conditions, respectively, in Ex-
periment I, and 2.98, 3.11, and 2.44, for
the same three encoding conditions in Ex-
periment II. There is no obvious explana-




783 ENDEL TULVING

tion for the lower value of this statistic in
the identical encoding condition in Experi-
ment II, and since the same decrement was
not observed in Experiment I, whatever
implications this finding might have will
be ignored in what follows.

The second step consisted of the calcula-
tion of proportions of copies of target words
that were recognized by each § in each
encoding context. Thus, for instance, if a
given S generated three copies of the target
item in a particular encoding condition, and
recognized one of these, his recognition
score (hit rate) was } or .33. The means
of these proportions are provided as sum-
mary statistics for the subject-generated
recognition test in Table 2. In a small
number of cases, when § did not generate
any copies of target words for a particular
encoding condition in the free-association
test, and hence could not possibly have
recognized any, his score was considered
indeterminate and was not entered into any
analyses.

The third step in the analysis of the
recognition scores was necessary for the
purposes of the statistical evaluation of the
data. Since the distributions of the recog-
nition hit rates from individual Ss in dif-
ferent encoding conditions in most cases
were not distributed normally, statistical
tests involving these measures were deemed
inappropriate. Another measure of recog-
nition performance was used instead. For
each S in each encoding condition a right
minus wrong (R — W) score was calcu-
lated.? Each target word whose copy had
been generated and correctly recognized
was considered R while each generated
copy of a target word that was not recog-
nized was considered W. For instance, an
S who generated three copies of targets in
a particular encoding condition, and recog-
nized one of these, received an R — W score
of 1 — 2 = — 1. The differences of these
R — W scores for all three comparisons
(incongruous ws. congruous, iNCONgruous
vs. identical, and congruous vs. identical)
were distributed normally, thus permitting

*] am grateful to Perry Gluckman for suggesting
this analysis.

the use ‘of ¢ tests for related measures.
Thus, while the data in Table 2 are sum-
marized as mean hit rates, the correspond-
ing analyses were conducted on the R — W
scores as explained. There was, of course,
a high although not a perfect correlation,
within each of the encoding conditions,
between individual Ss' hitratesand R — W
scores, the coefficient exceeding .90 in all
cases. F

Retrieval data. Table 2 presents a sum-
mary of the data on retrieval of target
words from three different encoding con-
ditions in three different tests.

Consider first the mean proportions of
target words retrieved in various tests,
with data pooled over the three encoding
conditions in each test. Two observations
are of interest. First, the order of the first
two tests, both involving extralist cues,
appears to have exerted considerable effect
on the level of retrieval: S8’ performance
was higher in the first test (cued recall

" with extralist cues in Experiment I, and

subject-generated recognition test in Ex-
periment II) than in the second test. To
evaluate test-order effects, a ¢ test for un-
related measures was done comparing the
differences between Ss' scores on the cued
recall and recognition tests in Experiment
I with the same difference scores in Experi-
ment II. The obtained value for ¢ (84)
was 4.57, # < .01. It appears, therefore,
that some general test interference was
produced in the course of the first test that
suppressed the level of performance in the
second. The proportions of copies of target
items generated in the recognition test were
identical at 7195 in both experiments, sug-
gesting that it is only the episodic and not
the semantic (Tulving, 1972) component
of the task that reflects interference, but
given the design of the experiments, it is
difficult to say anything more about the
nature and sources of the test interference.

The second point with respect to re-

trieval scores pooled over different encoding

conditions concerns the superiority of the
performance in the final cued recall test
over that in the other two tests, in both
experiments. Statistical evaluation of the
data was accomplished by means of ¢ tests

S, T TSR







