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Recognition of a single word is impaired when another, associatively related,
word accompanies it at the time of the test. Recognition of a word pre-
sented at input as a member of an associatively related pair is impaired when
the other member of the pair is removed or changed at test. These context
effects suggest that retrieval or utilization of stored mnemonic information
in a recognition-memory task depends on both availability and accessibility
of this information. It is argued that nominally identical input and test
items may sometimes be encoded differently because of their different cog-
nitive environments, with the consequence that the “old” test item as a
retrieval cue fails to provide access to the stored information about the
earlier occurrence of its copy. The results of the experiment and their
interpretation disagree with the widely held view that “there is no retrieval

problem in recognition memory.”

Remembering an event depends on ap-
propriate storage and successful retrieval of
mnemonic information about various aspects
of the event. Retrieval of stored informa-
tion may take place in many ways: A
descriptive label of the event may be repro-
duced in recall, a nominally identical copy
of it may be recognized as an “old” one, the
event in question may be judged to have
occurred more recently than some other
event, the number of occurrences of events
of a specified class may be assessed on the
basis of stored information, and so forth.
In every one of these situations, S’s task is
to “utilize” (Melton, 1963) the information
stored in the past to meet the demands of
the present. The theorist’s task is to explain
how such utilization occurs.

This paper is concerned with utilization
or retrieval of stored information in a recog-
nition-memory task. We report an experi-
ment whose results suggest that recognition
—identification of an event as identical with
one that has occurred before~—depends,
among other things, upon accessibility of
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stored information. This empirical lesson
seems worth reporting for the simple reason
that many students of memory assume the
opposite. While few theorists might want
to dispute the usefulness of the distinction
between availability and accessibility of
mnemonic information (e.g., Tulving &
Pearlstone, 1966) in recall situations, the
prevalent view with respect to recognition-
memory tasks appears to be that problems
of access to the stored information do not
exist because such access is somehow “auto-
matic” (e.g., Kintsch, 1970, p. 335). If
this view is misleading, as we believe it is,
it should be corrected. The main purpose
of this paper is to provide evidence for the
necessity of such a correction.

Who holds the view that a part of the
retrieval process in recall is absent in recog-
nition? Kintsch (1970) is the foremost
advocate of the dual-process theory:

The basic difference between recall and recognition
appears to be that recall involves a search process
and recognition does not. In recognition, the prob-
lem of retrieval is simple: the item is sensorily
present and it is a simple matter to retrieve its
corresponding representation in memory [p. 337].

Bernbach (1967) also seemed to deny the
access problem in recognition memory when
he wrote that “the storage and retention of
stimulus tags is the basis for performance in
recognition-memoryv task [p. 514],” and that
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“when an item is presented for recognition
test it is compared with the tags that are
stored in memory [p. 514].” Murdock
(1968) is another theorist who believes that
“it is generally accepted that retrieval in-
volves a search through memory [p. 79],”
and that “recognition eliminates the search
or retrieval problem [p. 79].” And Bower,
together with a group of his young associ-
ates, (Bower, Clark, Lesgold, & Winzenz,
1969) puts the matter equally bluntly : “Rec-
ognition tests, which directly provide the test
word, clearly bypass the search and retrieval
processes by which S generates his recall
[p. 329].” Others could be cited, but this
sample of opinions illustrates the “automatic
access” assumption we would like to ques-
tion.

How can we throw doubt on the assump-
tion that recognition tests “bypass search
and retrieval processes”? Two steps are
necessary, and we take them both in this
paper. The first is the empirical demon-
stration that Ss’ recognition performance
varies for items for which (a) the appropri-
ate information in the store is held constant
and (b) test conditions differ. Such a
demonstration removes any possibility for
claiming that differences in recognition per-
formance reflect differences in the “strength”
(Norman & Waugh, 1968), “familiarity”
(Kintsch, 1968), or “information attached
to the test-word in memory” (Bower et al,,
1969 p. 329), on the basis of which, it is
claimed, § makes the decision to call the
test item “old” or “new.” The logic here
is the same as that underlying the experi-
mental distinction between availability and
accessibility of information in a recall task
(Tulving & Pearlistone, 1966). By holding
constant input and storage conditions and
manipulating test conditions, we can demon-
strate differences in accessibility to—inde-
pendently of differences in availability of—
the stored information. In the present ex-
periment, variations in test conditions were
effected through variations in verbal context
of the test words.

The second step consists in the argument
that differences in recognition memory under
conditions where availability of stored in-
formation is held constant are more appro-
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priately accounted for in terms of differential
accessibility of stored information than in
terms of differential decision criteria or
whatever other factors might be postulated.
We will take this step after we have de-
scribed our experiment and summarized its
results.

While the main purpose of the experiment
was to generate data relevant to the problem
of accessibility of available information in a
recognition task, some secondary results of
the experiment turned out to have a bearing
on the problem of measurement of recogni-
tion performance. We will briefly mention
these data, too.

METHOD

Design.—A long list of words was shown to each
S under a variety of input conditions and tested
subsequently under a wvariety of test conditions.
The input and test conditions of to-be-remembered
(TBR) words varied in terms of the presence or
absence of “context” words.

Different specific input and test conditions were
grouped into categories to yield the basic design
for the purpose of testing context effects on recog-
nition of TBR words. This basic design com-
prised nine experimental conditions defined by three
input categories of TBR words and three test
categories. Table 1 illustrates the basic design,
consisting of nine numbered experimental condi-
tions, and presents some examples of input and
test items. (We should mention parenthetically
that the basic design represents a compromise solu-
tion of several problems that came up in the plan-
ning of the experiment. Some other solutions
would have been possible.)

The three input categories were: (g) single (S1)
words, each TBR word appearing by itself in the
input list, e.g., pANCE in Table 1; (b) doublets of
normatively weakly associated words (DwD), each
TBR word appearing as one member of a weakly
associated pair, e.g., ART and GIRL; and (¢) doublets
of normatively strongly associated words (DsD),
each TBR word appearing in the input list as one
member of a strongly associated pair, e.g., HATE
and Love in Table 1. Each word in a doublet
served a double function: it was both a “target”
word, to be remembered for the subsequent test,
and the “context” for the other word in the doublet.

The three test categories were identical with
input categories, except that they contained, as test
items, both previously seen TBR words and new
“lures.” In the Si-word test category, each test
word appeared by itself. There were four dis-
tinguishable types of Si test items: (&) a pre-
viously seen TBR word (an “old” word) that had
appeared as a single word (Q), e.g., DANCE in
Table 1; (b) an old word that had appeared as a
left-hand member of a doublet in the input list
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(01), AbULT and wHITE: (¢) an old word that had
appeared as a right-hand member of a doublet in
mput (O:), WorK and BLACK; and (d) a new test
word (N), eg, FLac, TooTE. In the DwD test
category, there were three types of test pairs:
(s) NwO, two normatively weakly associated
words, left-hand member being new, right-hand
member old, e.g, MEMORY and sLow; (b) OwO,
two weakly associated words that had previously
appeared in the input list as a pair, ART and GIRL
and (¢) NwN, two weakly associated new words,
€.g., JUSTICE and WITNESS. In the DsD category,
there were similarly three types of test pairs—NsO,
OsO, and NsN—except that the two members
of each pair were normatively strongly associated.
In addition to these test items, a few “dummy”
test pairs, not assigned to any of the nine experi-
mental conditions, consisted of an old word ran-
domly paired with a new word (OrN doublets).

All three input categories of TBR words were
part of one and the same list, and all types of test
items described in the last paragraph appeared in
the corresponding test list. Thus all comparisons
of experimental conditions in this study were
within-S' comparisons, all Ss contributing data to
all experimental conditions.

Materials—A basic pool of 54 word triplets
was selected from two sets of free association
norms (Bilodeau & Howell, 1965; Riegel, 1965)
and constituted the source of materials for the
critical part of input lists. Each triplet consisted
of a response (R) word from the norms, one
stimulus word (Sw) with which R was weakly
associated (1% in the norms), and another stimulus
word (S,) with which R was strongly associated
(53% on the average). Some of the triplets,
consisting of S, S., and R, respectively, were
the following: WHISKEY, LARE, WATER; STEM,
LONG, SHORT; MEMORY, FAST, SLOW.
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In addition to the basic pool of the 54 triplets,
or 162 words, as just described, additional single
words, as well as other weakly and strongly
associated pairs, were selected from the norms
to serve as filler items in input lists and as lures
(new words) in the test lists.

An input list consisted of 140 words: 28 Si,
28 DwD pairs, and 28 DsD pairs. The first 25 and
the last 25 words in the list—5 Si words, 5 DwD
pairs, and 5 DsD pairs in each case—served as
filler items which were not seen again by Ss in
the test list. The remaining 90 words in the
middle of the input list—18 Si words, 18 DwD
doublets, and 18 DsD doublets—constituted the
critical experimental material, representing the
three input categories of words as described under
the Design section above, and were tested for
recognition.

A test list corresponding to a given input list
contained the 90 old words and 90 new words,
in the form of 60 Si, 30 “weak” doublets, and
30 “strong” doublets. Half of the 60 test words
in each set of 60 Si were old and half were new,
as were half of the words (but not half of the
pairs) in each set of 30 DwD doublets and 30
DsD doublets.

Table 1 contains some examples of input and
test items. Words from primacy 2and recency
buffers of the input list are ignored in the illus-
tration, but otherwise the words shown in Table
‘1 accurately represent one-sixth of an input list
and one-sixth of a corresponding test list. In
actual lists, there were six words of the exact
type represented by each word in Table 1.

Table 1 shows 3 Si words in the input list, 3
DwD pairs, and 3 DsD pairs, or a total of
15 input words. One of the Si input words,
DANCE in the example in Table 1, was tested as a
single word (input-output combination of Si:0);

TABLE 1
DESIGN OF THE EXPERIMENT
Test categories and sample words
Input categories and
sample words
Si DwD DsD
Si Cond.1. O Cond. 2. NwO Cond. 3. NsO
DANCE DANCE GRASP BABY LAKE WATER
BABY N NwN NsN
WATER SING FLAG UP JUSTICE WITNESS GERM DISEASE
MONEY TOOTH
DwD Cond. 4. 0O, Cond, 5. OwO Cond. 6. NsO
ADULT WORK ADULT ART GIRL LONG SHORT
ART GIRL 0, OrN
STEM SHORT WOREK STEM COIN
DsD Cond. 7. O, Cond. 8 NwO Cond. 9. 0sO
WHITE BLACK WHITE MEMORY SLOW HATE LOVE
FAST SLOW 2 OrN
HATE LOVE BLACK FAST LAW

Note.—See text for explanation of abbreviations,
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one, BABY, was tested as a member of a “weak”
doublet, the other member of which, GrRASP, was a
new word, not seen in the input list (Combination
Si:NwO): and the third Si input word, WATER,
occurred together with another new word, LAKE,
in a “strong” doublet test item (Si:NsO). Simi-
larly, of the three DwD input doublets, one pair,
ADULT-WORK, was split up and its members tested
as Si words (DwD:0; and DwD:O:) ; one, ArT-
GIRL, was tested as an intact DwD pair (DwD:
Ow0), and one, sTEM-SHORT, was split up for
tests as members of new pairs, LoNG-sHORT (DwD:
NsO) and stem-cory (DwD:OrN). The rela-
tion between the three input pairs in the DsD
category and the three output categories parallels
that for the DwD doublets.

The placement of new test items and new-new
pairs in Table 1 is somewhat arbitrary. For in-
stance, five single new test words are all shown
under Cond. 1, but in fact they served as a basis
of estimating the “false-alarm" rate for all Si
test conditions, Cond. 1, 4, and 7. Also, NwN
pairs are shown under Cond. 2, but they are
equally relevant as a source of “false alarms”
for Cond. 8. Similarly, NsN pairs belong to both
Cond. 3 and 6. Finally, the two OrN pairs,
shown under Cond. 6 and 8, are not part of the
basic design.

Three different input lists were used in the
experiment and two different test lists were con-
structed for each. The primacy and recency
buffers were the same in all three input lists. The
90 critical TBR words in the middle of each
list were drawn from the basic pool of 54 triplets

according to a counterbalancing procedure that

resulted in the same TBR words being tested in
each input category and in each output category
across all three lists. The 18 Si words and 36
doublets were arranged in a randomly determined
order within each list. The two test lists for
each input list consisted of different random
orderings of the 60 Si test words and 60 doublets.

Subjects—Each of the six input and test list
combinations was used as material for a separate
group of 10 Ss. Thus the total number of Ss
was 60. They were students of both sexes attend-
ing psychology classes at the University of Toronto
in the summer of 1968.

Procedure—The 10 Ss assigned to one of the
six replications were typically tested in two groups
of 5. At the beginning of the experiment, they
were given verbal instructions whose essence was
as follows. They were going to be shown a series
of words on the TV screen at the front of the
room. Either a single word or a pair of words
would appear at a time. They were to pay close
attention to each word since their memory for
these words would be tested in a subsequent recog-
nition test. Whenever two words appeared to-
gether on the screen, they were related in some
way to each other, and the discovery of the rela-
tionship might help Ss to recognize these words in
the subsequent test. The test booklets handed out
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to them were not to be opened until after the end
of the presentation of the input list. At that time,
they had to read and follow the instructions con-
tained in the booklet.

The input list consisting of 50 buffer words
and 90 TBR words was then presented on a TV
screen by means of a closed-circuit TV system.
The rate of presentation was 1 sec/word: a single
word was shown for 1 sec, while a doublet re-
mained on the screen for 2 séc.

At the completion of the presentation of the
input list, Ss opened their test booklets and read
the recognition-test instructions. These instruc-
tions stated that the test items would next be pre-
sented on the TV screen, that some of these items
would be presented alone, while some others would
occur in pairs. For each word that was shown
on the screen, S had to circle either a “yes” or
“no” on a numbered line in the booklet, depending
on whether he thought the word had occurred in
the input list or not. In addition he was to rate
the confidence of his judgment on a 3-point scale,
according to whether he was “very sure,” “quite
sure,” or “guessing.” These “yes” and “no” judg-
ments as well as confidence ratings had to be
made for each individual word; no omissions were
permitted. The test-list words, singles and doub-
lets, were then presented at a leisurely pace, ap-
proximately at the rate of 5 sec. per word. Test
booklets had been prepared to correspond to the
sequence of single-word and double-word test
items, separately for cach of the six input and
test list combinations.

REesuLTs

General features—Each of the 60 Ss was
tested with 180 items, 90 old and 90 new
words in the test list. Each S responded to
each item by classifying it as an “old” or
a “new” word, and assigned a confidence
rating to each response. The data from the
whole experiment thus comprise 10,800 re-
sponses. A complete summary of these
10,800 responses is shown in Table 2.

Each row in Table 2 gives the frequency
distribution of the 360 confidence ratings
(60 Ss X 6 words) for test words of a
given type—that is, words presented under
a specific input condition and tested under
a specific test condition—together with the
total numbers of “new” and “old” judgments
and the mean confidence rating (CR). The
upper half of Table 2 contains 15 such fre-
quency distributions for the 15 types of old
words, while the lower half provides the
same data for different types of new test
words.
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Table 2 contains a wealth of data that
could be analyzed in many different ways
and from different points of view. We re-
port these data in such detail to make other
such analyses possible. For our present
purposes, however, we will extract evidence
from Table 2 with respect to two matters
of interest: (a) context effects on recogni-
tion and (b) measurement of recognition.
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Context effects onm rccognition —Data
from Table 2 for specific input and test con-
ditions were grouped into nine expermlental
conditions of the “basic design” as illus-
trated in Table 1. The resulting summary
appears in Table 3.

Table 3 shows percentages of hits (identi-
fication of old words as “old”) and false
alarms (identification ef new words as

TABLE 2

FREQUENCIES oF “OLp" AnND “NEW"” REspronseEs To OLp axp NEw Test Worps unpER DIFFERENT INPUT
aND TesT CoNpiTiONS, DISTRIBUTIONS OF CORRESPONDING CONFIDENCE RATINGS,
AND MEANS oF CONFIDENCE RATINGS

0Old test words
mﬁ; Input  Test | Design con- -
dition in “New" responses “0ld" responses
Table 1 Cond Tables 1 & 3| i y £ cr
-3 -2 -1 Total 1 2 3 Total

DANCE | Si 0 1 34 56 16 106 29 69 156 254 1.13
BABY Si NwO 2 67 53 64 184 24 50 102 176 16
WATER | Si NsO 3 54 61 33 148 26 63 123 212 57
apuLtr |[DwD| O 4 24 27 23 74 22 44 220 286 1.73
worRKk |DwD| O 4 29 31 33 93 26 72 169 267 1.38
ART DwD | OwO= 5 21 22 6 49 15 23 273 311 33
GIRL DwD | OwO» 5 20 26 13 59 16 20 265 301 2.02
sHoRT | DwD | NsO 6 64 49 37 150 24 53 133 210 .56
STEM DwD | OrNb — 50 49 29 128 19 35 178 232 96
wrHITE ({DwD| 0O 7 37 40 29 106 22 57 175 254 1.23
BLACE | DsD 0- 7 30 47 32 109 22 71 158 251 1.17
SLOW DsD | NwO 8 31 52 40 123 27 44 166 237 1.05
FAST DsD | OrN®e —_ 46 39 26 111 18 41 190 249 1.19
HATE DsD | OsO= 9 12 23 12 47 15 45 253 313 2.14
LOVE DsD | OsO= 9 9 22 9 40 19 42 259 | 320 2,22

Total 528 | 597 | 402 | 1527 | 324 729 |.2820 | 3873 1.31

New test words
SING — Ne |1,4,7(1)| 161 | 103 | 48 | 312 11 22 15 48 | —1.77
FLAG - N 1,4,7(2) | 146 84 48 278 23 35 25 82 | —-1.35
UP _— N 1,4,7(3) | 138 81 49 268 26 40 26 92 | —1.22
MONEY — N 1,4,7(4) | 105 87 35 247 20 61 32 113 -85
TOOTH —_ N 1,4,7(5) | 113 98 54 265 20 47 28 95 | —1.09
— Nd | (1,4,7) | (663) | (453) | (254) | (1370) | (99) | (205) | (126) | (430) | (—1.26)

JUSTICE| — | NwN= 2,8 161 93 40 294 14 29 23 —1.58
WITNESS| — | NwN= 2,8 178 83 47 308 14 23 15 52 | —1.78
GERM — | NsNs 3,6 159 88 61 308 12 24 16 52 | —1.68
DISEASE| — | NsN= 3,6 126 75 57 258 22 47 33 102 | —1.03
GRASP — | NwO 5 124 82 62 268 19 36 37 92 | —1.10
MEMORY| — | NwO 5 137 98 49 284 14 37 25 76 —1.37
COIN — | OrN® — 132 76 54 262 16 22 60 98 | —1.01
LAW — | OrN® — 163 77 50 290 19 21 30 70 | —1.51
LAKE — | NsO 9 100 81 53 234 15 58 53 126 | — .63
LONG — | NsO 9 164 70 43 277 16 35 32 83 | —1.37

Total 2107 | 1276 | 770 | 4153 | 260 | 537 450 | 1247 —1.29




assigned to a given experimental condition
differed only with respect to their prior
history of occurrence in the experiment; the
nature of the test context was kept nominally
identical for both old and new words.

The results shown in Table 3, bearing on
the problem of the effect of context on rec-
ognition, are summarized next in terms of
the corrected recognition scores. As will be
seen below, this particular choice of the
response measure does not bias the results:
other possible measures would yield prac-
tically identical conclusions. Also, when
considering the data in Table 3, it is impor-
tant to keep in mind the logic of the design
according to which the availability of stored
information—its “quantity” and organiza-
tion in the store—is held constant for all
words within a given input category, al-
though not between different input cate-
gories. The results are, therefore, stated
separately for each input category.

1. Recognition of a singly presented TBR
word was impaired when it was presented
for testing in the context of another, associ-
atively related, word. It did not seem to
matter too much whether the context added

difference between Cond. Z and 5 was not
statistically reliable, ¢ (59) = 1.31, that be-
tween Cond. 1 and 3 was, ¢ (59) =257,
p < .05.

2. Words shown as members of weak
doublets in the input list were recognized
best when they occurred as members of the
same doublets in the test list (.62); they
were recognized somewhat less well when
the other member of the pair was absent in
the test (.53) and showed considerable im-
pairment when a new, normatively strongly
associated, context word replaced the other
member of the pair in the test (.37). Sta-
tistical analysis showed overall differences,
F (2, 153) = 1429, p < .01, the difference
between Cond. 4 and 5, £ (59) = 2.66, p <
.01, as well as that between Cond. 4 and 6,
t (59) = 3.69, p < .01, to be reliable.

3. Members of strong input doublets
yielded best recognition scores when tested
as members of old intact doublets (.59),
with both removal of the input context word
(46) and its replacement with a new,
normatively weakly associated, context word
(.50) producing impairment in recognition.
The overall F (2, 153) was 4.63, significant












