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Temporal Organization of Recall During Posthypnotic Amnesia
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Amnesia suggestions were administered to 35 subjects of low, medium, and high
hypnotic susceptibility who had learned a word list while hypnotized The method
encouraged subjects to organize the words sequentially. Organization of recall was
measured on recall trials conducted before, during, and after suggested amnesia.
Highly hypnotizable subjects showed a breakdown in temporal organization during
amnesia, followed by a recovery of this organization after the suggestion was canceled
Posthypnotic amnesia apparently involves a disruption in the contextual relationships
among memory items.

Posthypnotic amnesia is observed when,
following the administration of appropriate
suggestions, hypnotizable subjects cannot re-
member the events and experiences that trans-
pired while they were hypnotized. The amnesia
is temporary, and memory is restored after a
prearranged cue has been given to cancel the
suggestion. The property of reversibility in-
dicates that the amnesia involves a disruption
in memory retrieval rather than of encoding
or storage. Current theories in cognitive psy-
chology agree that information is stored m
memory in an organized fashion and that fol-
lowing the organization imposed on the items
at the time of encoding is the key to successful
retrieval. From this point of view, posthypnotic
amnesia may reflect a disruption in the process
of organized memory retrieval. Investigating
the disorganization hypothesis poses a problem
in that the most highly hypnotizable subjects
typically show levels of amnesia that are too
dense to permit examination of the organi-
zation of recall. That is, they either remember
none of the critical items or recall too few to
permit such an analysis to be meaningful.
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A series of investigations by Kihlstrom and
Evans (1979; Evans & Kihlstrom, 1973) ex-
amined several features of the organization of
recall for suggestions administered during
standardized hypnotic testing procedures. In
this analysis, subjects who recalled fewer than
three of the nine critical suggestions—thus
precluding meaningful analysis of the orga-
nization of recall—were excluded from con-
sideration. For the remaining subjects, a va-
riety of evidence indicates that relatively hyp-
notizable individuals often manifest partial
responses to the amnesia suggestion, even
though they may successfully recall many or
most of the critical items, whereas insuscep-
tible subjects typically give no signs of recall
difficulty (Kihlstrom & Evans, 1979). Accord-
ingly, m these studies organization was com-
pared in hypnotizable and in insusceptible
subgroups. The analysis of organization fo-
cused on spatiotemporal relationships because
such contextual features are central elements
of memories for personal experiences—known
as episodic memories (Jacoby & Craik, 1979,
Tulving, 1972). Introspection suggests that the
most salient organizational rubric for such
material has to do with the temporal sequence
in which the events take place. These intuitions
are supported by evidence that seriation is the
preferred method of organizing both lists of
items and of narrative prose (G. Mandler,
1969, 1979; G. Mandler & Dean, 1969; J.
Mandler, 1979). This extends even to material
that is highly structured along other lines, such
as categorized wordhsts (G. Mandler, 1969).
The experiences of a hypnotic testing session
can be considered either as a list of discrete
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items that subjects must recall after a single
presentation or as an organized story that they
must tell. In either case, temporal sequence is
the dominant organizational feature of the
material to be remembered. Accordingly, the
analysis focused on the extent to which output
order corresponded to the order in which the
items actually occurred during the hypnosis
session. Examining three different hypnotiz-
abihty scales administered to a group of sub-
jects, Evans and Kihlstrom (1973) found that
levels of temporal organization dunng amnesia
were consistently lower in hypnotizable com-
pared to insusceptible subjects. These findings
were replicated by Kihlstrom and Evans (1979)
in two further samples of subjects who received
a total of three different scales. Temporal dis-
organization was not observed in a fourth
sample, for whom the amnesia suggestion was
deleted from the hypnotic procedure. Thus,
the temporal disorganization appeared tied to
suggested amnesia rather than to any effect of
hypnosis alone or to the cognitive styles of
highly hypnotizable individuals

Similar disorganization effects have been
observed in conceptual replications involving
conventional verbal-learning procedures. For
example, Spanos and Bodorik (1977) taught
hypnotized subjects a wordlist consisting of
three items drawn from each of three cate-
gories, followed by amnesia suggestions and
recall tests administered during (rather than
after) hypnosis. Compared to levels established
on the criterion learning trial, the subjects
showed a decrement in category clustering
during the time that the amnesia suggestion
was in effect, followed by a return to baseline
levels after the suggestion was canceled. These
findings have been replicated a number of
times using a nine-item wordlist (Radtke-Bo-
dorik, Spanos, & Haddad, 1979; Spanos,
Radtke-Bodorik, & Stam, 1980) Coe and his
colleagues (Coe, Taul, Basden, & Basden,
1973) failed to obtain the effect with a 35-
ltem categorized wordlist, but this was prob-
ably due to poor learning: Subjects were given
only three study trials. A subsequent experi-
ment, which permitted somewhat better mas-
tery of a long list, did show the effect (Radtke-
Bodorik, Planas, & Spanos, 1980). It is inter-
esting that disorganization is not consistently
found in unhypnotized subjects who are
strongly motivated to forget the critical ma-

terial (Radtke-Bodorik et al., 1979, 1980; Spa-
nos & Bodorik, 1977; Spanos et al, 1980) nor
is it found in subjects who are specially mo-
tivated to simulate amnesia (Spanos et al.,
1980).

Somewhat paradoxically, however, the initial
finding of temporal disorganization itself has
been cast into doubt. Two investigations largely
failed to replicate the effect (Radtke & Spanos,
1981; St. Jean & Coe, 1981), although a more
recent attempt was successful (Geiselman et
al., 1983) More important, Radtke and Spa-
nos (1981) offered a critique of the method-
ology employed in these studies, leading them
to conclude that the temporal disorganization
effect has not yet been convincingly demon-
strated. Their critique focused on five points:
(a) There was no assessment of the degree of
initial learning, making it difficult to assess
the degree of amnesia displayed by the subjects,
(b) the memory task was somewhat ambiguous
in that it may have been unclear to some sub-
jects what they were supposed to be remem-
bering, (c) the time period allotted for recall
may have been too short, (d) there was no
assessment of the recovery of memory, and of
organization, after the amnesia was reversed,
and (e) the rho-score statistic used to quantify
temporal disorganization was unconventional
and has certain undesirable psychometric
properties—although other commentators
have disagreed (Pellegnno & Huber, 1982).
Although these methodological problems can-
not account for the failures to replicate, the
criticisms are valid in their own right and de-
serve to be addressed

The purpose of this study was to document
the phenomenon of temporal disorganization
in recall during posthypnotic amnesia, em-
ploying a procedure that was free of the meth-
odological shortcomings described earlier. For
this purpose, the paradigm was switched from
one involving incidental memory for personal
experiences to one involving intentional
memory for word list items. In addition to
replicating the effect, the change in procedure
permitted a more thorough consideration of
the phenomenon from the perspective of con-
temporary theories of memory. It was pre-
dicted (a) that hypnotizable subjects would
show a disruption in temporal sequencing
during the time that the amnesia suggestion
was in effect and (b) that the amount of dis-
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organization would be correlated with the ex-
tent of the recall deficit observed.

Method

Subjects

The 35 participants m this experiment were drawn from
a pool of University of Wisconsin students who had pre-
viously received an administration of the Harvard Group
Scale of Hypnotic Susceptibility, Form A (HGSHS A) fol-
lowed by the Stanford Hypnotic Susceptibility Scale, Form
C (SHSS c) On the basis of their SHSS c scores the subjects
were classified as low (0-4), medium (5-7), or high (8-
10) m hypnotizability, with 10 subjects in each of the low
and medium groups, and 15 subjects in the high group
Subjects were sampled for this experiment from larger
pools within each stratum Subjects of very high hypno-
tizability (scoring 11-12 on the 12-point SHSSC) were
eliminated from the experiment because of their typically
dense amnesia (Kihlstrom, 1980) In the experiment itself
all subjects were treated as if they were hypnotizable They
were paid $4 for a single experimental session that lasted
60 mm

Stimulus Materials

A 16-item word list was drawn up consisting of the third
most frequently given instances of the first 16 categories
of Battig and Montague (1969) A category was excluded
if the target item was not a noun or if it rhymed with or
had the same first letter as another word in the stimulus
list

Procedure

Subjects were recruited for an experiment on hypnosis
and learning, and were treated as if they were hypnotizable
At the beginning of the experimental session, each subject
was hypnotized using the standard induction procedure
of SHSS C The word list was read to the subjects at a rate
of one word every 3 s, each subject received a different
random order of the words Following the procedure of
G Mandler and Dean (1969), the list was incremented
by one word on each trial, with the new item presented
at the end of the list Thus on Trial 1 the subjects were
read the first word, on Trial 2 they were read the first word
and then the second word, and so on On Trial 16 and on
subsequent trials, the list was presented m its entirety, in
a standard order Oral recall followed each trial until the
subjects indicated that they had reached an impasse, thus
there were no time constraints placed on the subjects*
recall Study-test cycles continued beyond Trial 16, if nec-
essary, until the subject reached a criterion of two successive
perfect repetitions Subjects were instructed simply to recall
all the words they could, they were not given specific in-
structions for serial recall The experimenter then admin-
istered the following amnesia suggestion

Now remain deeply relaxed and pay close attention to
what 1 am going to tell you next In a moment I shall
count backwards from 20 to 1 and at 1, not sooner,
you will open your eyes and no longer be hypnotized

. When you awaken you probably will have

the impression that you have slept because you will have
difficulty in remembering the things you did while you
were hypnotized In particular you will not be able to
remember that you learned any words while you were
hypnotized After waking you will have no memory that
I told you these words, or what the words were \bu
will not be able to remember them until I say to you,
"Now you can remember everything" Then you will
be able to remember everything, including the fact that
you learned some words and what they were But you
will not be able to remember these things until I say to
you, "Now you can remember everything " (Kihlstrom,
1980, p 232)

After awakening from hypnosis the subjects were asked
to recall any words that they remembered learning during
the experiment Then the experimenter administered the
prearranged reversibility cue to cancel the amnesia sug-
gestion, followed by a final recall test Again, there was
no instruction concerning the order of recall on either of
these tests Finally, the subjects were interviewed concerning
their experiences during the session, debriefed, and dis-
missed

Results

The subject selection procedure insured that
the three groups would differ substantially in
hypnotizability, as measured by SHSSC, and
the experimental procedure guaranteed that
all subjects would show perfect mastery of the
word list before amnesia was suggested. In ad-
dition to the 35 subjects who were included
m the data analysis, 3 subjects of high hyp-
notizability were excluded because they had
recalled too few items during the amnesia test
(<3) to permit analysis of organization, 1 sub-
ject of medium hypnotizabihty was excluded
for failing to show serial organization during
the acquisition phase.

Initial Learning

There were no group differences in the
number of trials required to reach criterion
during the acquisition phase (overall M =
17.57, SD = .95; F(2, 32) = 1.41, ns). A gen-
eralized index of the subjective organization
of recall is the pair frequency (PF) measure of
bidirectional mtertrial repetitions, a statistic
based on the number of words appearing in
the same adjacent output positions on two
successive recall trials. The formula includes
a correction for chance, and Sternberg and
Tulving (1977) have shown that PF is superior
on psychometric grounds to all other available
indices of organization. The degree of subjec-
tive organization in recall at the conclusion of
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the acquisition phase was determined by cal-
culating PF from the penultimate and final
learning trials. The three groups were equiv-
alent on this measure as well (overall M -
12.67, SD = .92; F\2, 32) = 1.49, ns). For
both the amnesia and the reversibility tests,
PF was calculated using the order of recall on
the final trial of the acquisition phase as the
criterion of subjective organization established
at the time of acquisition.

Choosing an Index of
Temporal Organization

Pair frequency is a generalized index of sub-
jective organization, sensitive to the presence
of any structure consistently imposed on recall
output; however, it does not in itself reveal the
nature of the subject's organizational scheme
This can only be determined by examining
the output protocols directly or by testing the
output against an explicit model specified by
the experimenter's hypothesis. To test for tem-
poral organization, the order of recall on any
trial was compared to the order of input during
acquisition (G. Mandler, 1969, G. Mandler &
Dean, 1969; Pellegrmo & Battig, 1974; Pel-
legnno & Ingram, 1979). This analysis em-
ployed unidirectional mtertnal repetitions
(ITR), a variant of PF. Consistent with the
hypothesis of temporal organization, which
states that subjects begin their recall at the
beginning of their lists and proceed to the end,
only forward repetitions were counted. There
were very few backward repetitions observed,
and no instances of significant backward se-
quencing, which might also be construed as
reflecting temporal organization (Radtke &
Spanos, 1981) As with the bidirectional PF
measure, high values of ITR indicate a high
degree of organization—m this application,
specifically temporal organization—m recall.
For a list of 16 items, the maximum value of
both PF and ITR is 13.13.

However, the value of PF, ITR, and related
measures is dependent on the number of items
recalled. Consider a hypothetical subject in
this experiment, who recalls all 16 items in
perfect temporal sequence on the last trial of
the acquisition phase. According to the for-
mula given by Sternberg and Tulving (1977),
the corresponding value of ITR is 13.13. As-
sume, further, that the subject recalls only the

first 5 items on the initial amnesia test, fol-
lowed by the first 15 items on the reversibility
test; in both these cases, the sequence of items
is exactly the same as that employed during
acquisition. The corresponding values of PF
are 3.5 and 12.3—an apparent loss and (sub-
stantial) recovery of subjective organization,
even though the output order of the recalled
items has not changed at all As another il-
lustration of this problem, the maximum val-
ues of PF for lists of 5, 10. and 15 items,
respectively, are 2.40, 7.20, and 12.13. This
situation raises the possibility that any dimi-
nution of organization observed during am-
nesia might be an artifact of ceiling effects
produced by the limited number of items re-
called. The problem may be corrected by cal-
culating the ratio of the obtained PF to the
maximum possible PF, given the number of
items recalled (Pellegrino, 1971; Pellegrmo &
Battig, 1974; Pellegrino & Huber, 1982). Al-
though the correction is controversial (Pelle-
grino, 1971; but see Sternberg & Tulving,
1977), it seemed appropriate to analyze the
data using both the original and the adjusted
ratio measures. In the case of the example
given above, these corrected PF scores all equal
1.00, reflecting their perfect sequential orga-
nization despite reduced levels of recall.

Furthermore, the ITR measure of serial or-
ganization is sensitive only to sequential de-
pendencies among immediately adjacent
items. Thus, if a list consisting of items
ABCDEF has been encoded in that order, se-
quences such as AB and DE count as instances
of senation, whereas sequences such as AC
and DF do not. It may be argued, however,
that the sequential relationships between items
in such nonadjacent pairs have been preserved
and should be considered in any analysis of
temporal organization. This can be accom-
plished by recalculating ITR, considering only
those items that are recalled during the am-
nesia test, and treating unrecalled items as if
they had not been presented at all.

Finally, following the procedure of the ear-
lier studies (Evans & Kihlstrom, 1973; Gei-
selman et al., 1983; Kihlstrom & Evans, 1979;
Radtke & Spanos, 1981;St.Jean&Coe, 1981),
Spearman's rank-order correlation coefficient
(rho) was calculated between the order m
which items were recalled on the three tests
and the order m which those items had been
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presented during the acquisition phase. A rho
score of 1.00 records a perfect correspondence
between the order of presentation and the order
of recall. Kendall's tau statistic was also cal-
culated, again expressing the degree of cor-
relation between these two ordenngs. Tau is
scaled differently than rho, but again a score
of 1.00 indicates perfect sequential ordering
Neither rho nor tau require a correction for
ceiling effects, and both are sensitive to se-
quential relationships among both adjacent
and nonadjacent items.

By any measure, the results revealed—as
expected—a uniformly high degree of tem-
poral organization in recall on the final trial
of the acquisition phase (raw ITR, overall M =
12.70; adjusted ITR, overall M = .96; rho,
overall M = 1.00; tau, overall M = 1.00; all
Fs < 1). Thus the three groups were compa-
rable in terms of the degree of initial learning.
Recall was highly organized, and the structure
imposed by the subjects on their lists was uni-
formly temporal m nature, as required by the
experiment.

Hypnotizabdity, Recall, and
Temporal Organization

Although the temporal disorganization hy-
pothesis is applicable to posthypnotic amnesia
generally, it can only be tested in cases of par-
tial as opposed to complete amnesia (Kihl-
strom & Evans, 1976) for the simple reason
that it is impossible to measure the organi-
zation of recall in subjects who remember little
or nothing of what they have learned. Because
posthypnotic amnesia is correlated with hyp-
notizabikty (Hilgard, 1965;Kihlstrom, 1980),
hypnotizable subjects should show greater dis-
organization than those who are insusceptible
to hypnosis. Table 1 presents the average
number of items recalled, and the average val-
ues for PF and each index of temporal orga-
nization, for the hypnotizabihty groups on
each of three tests of recall as compared to
the order of input: Test 1, the final trial of the
acquisition phase; Test 2, dunng suggested
posthypnotic amnesia; and Test 3, after the
amnesia suggestion was canceled by the prear-
ranged reversibility cue.

A 3 X 3 mixed-design analysis of variance
(ANOVA) with one between-subjects factor
(hypnotizabihty) and one within-subjects fac-

tor (repeated recall tests) applied to the number
of items recalled yielded significant main ef-
fects of both hypnotizabihty, F{2,32) = 25.48,
p < .001, and trials, F{2, 64) = 49.64, p <
.001, as well as a significant interaction be-
tween these factors, F(4, 64) = 30.15, p <
.001. A planned comparison confirmed a sig-
nificant decrement in recall on Trial 2 among
subjects of high hypnotizabihty, F{2, 32) =
30.80, p< .001

Although the PF scores are technically in-
dices of subjective organization rather than of
seriation, they amount to the same thing in
this data because order of recall on each trial
of the acquisition phase corresponded so
closely to order of presentation. The 3 X 3
mixed-design ANOVA applied to the raw PF
scores revealed significant mam effects of hyp-
notizability, F(2, 32) = 11 86, p < .001, and
trials, F(2, 64) = 37.82, p < .001, as well as
a significant interaction, F(4, 64) = 11 97, p <
.001 A planned contrast examined the extent
to which the hypothesized pattern of loss fol-
lowed by recovery of subjective organization
occurred in each group. In this contrast, or-
ganization on Test 2 (during amnesia) was
compared to the average organization dis-
played on Tests 1 and 3 (before and after am-
nesia). A one-way factorial ANOVA confirmed
a significant decrement in subjective organi-
zation on Test 2 among the highly hypnotizable
subjects, F(2, 32) = 11.92, p < .001. The 3 X
3 ANOVA applied to the adjusted PF scores
confirmed the effects' hypnotizabihty, F(2,
32) = 7.78, p < .005; trials, F(2, 64) = 23 90,
p< .001; and interaction, F(4, 64) = 6.35,
p < .005. The contrast was also significant,
F(2, 32) = 7 02, p < .005.

Seriation was explicitly assessed by the ITR
measure, counting all items recalled on Trial
1. The 3 X 3 mixed-design ANOVA applied to
these scores revealed significant mam effects
of both hypnotizabdity, F(2, 32) = 7.91, /? <
.005, and trials, F(2, 64) = 38 17, p < .001,
as well as a significant interaction, F(4, 64) =
13.29, p < .001. The planned contrast con-
firmed a significant deficit m temporal se-
quencing on Test 2 among the highly hyp-
notizable subjects, F(2, 32) = 14.27, p< .001.
The same ANOVA performed on the adjusted
ITR scores confirmed all of these effects: hyp-
notizabihty, F(2, 32) = 6.25, p < .01; trials,
F(2, 62) = 30.41, p < .001; interaction, F(4,
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62) = 11.47, p < .001; and contrast, F{2, 32) =
11.85, p< .001.

For the raw ITR measure considering only
common items, the 3 X 3 ANOVA showed sig-
nificant main effects of both hypnotizability
and trials (both ps < .001) and a strong trend
toward an interaction between these two fac-
tors, F(4, 64) = 2.86, p < . 10. For the adjusted
scores, the mam effects were retained, and the
interaction became significant, F(4,64) = 7.17,
p < .001 Again, both planned comparisons
showed that the predicted pattern of loss fol-
lowed by recovery of temporal organization
was greater in hypnotizable than in insuscep-
tible subjects: raw, F(2, 32) = 2.86, p < .10,
adjusted, F(2, 32) = 8.52, p < .005

The 3 X 3 ANOVAS applied to the rho and
tau scores yielded similar significant main ef-
fects (all ps < .05). In particular, the interaction
of hypnotizability and trials was significant in

both cases: rho, F{4, 64) = 3.18, p < .005;
tau, F(A, 64) = 4.18, p < .005 The planned
contrast was also significant for both measures:
rho, F(2, 32) = 3.28, p < .05); tau, F(2, 32) =
4.51, p< .05.

Temporal Organization and Amnesia

According to the hypothesis of this study,
disorganized retrieval is held to be correlated
with posthypnotic amnesia. Although some
subjects might manage to remember the entire
list correctly but still show disorganized recall,
disorganization should be most clearly appar-
ent m those who show a recall decrement on
the amnesia test. This question could be ad-
dressed by a set of three-way ANOVAS, adding
an amnesia factor to the hypnotizability and
trials factors of the previous ones. However,
any dichotomous criterion for amnesia must

Table 1
Organization of Recall for Subjects Classified by Hypnotizability

Variable

Number of
items recalled

Raw PF, all
items

Adjusted PF, all
items

Raw ITR, all
items

Adjusted ITR,
all items

Raw ITR,
common
items

Adjusted ITR,
common
items

Rho correlation,
common
items

Tau correlation,
common
items

Tl

16 00
(.00)

12 90
(63)

99
(05)

12.80
(0 95)

.98
(.07)

12.31
(129)

100
(.00)

100
(.00)

100
(.01)

Low

T2

15 10
(1.29)

1061
(2 88)

85
(19)

1041
(2 88)

.83
(.20)

10.51
(3 08)

.84
(21)

97
(.08)

97
(.08)

T3

15 60
(70)

12 25
(1 14)

.96
(07)

11 86
(176)

93
(12)

1191
(160)

100
(00)

100
(00)

.99
(01)

Tl

16.00
(.00)

12 90
(0 63)

.99
(05)

12.80
(95)

98
(.07)

1143
(3 71)

94
(18)

100
(.00)

100
(.01)

Medium

T2

14 60
(2 99)

10 68
(4 64)

84
(30)

10 58
(4 86)

.82
(35)

10 72
(4 75)

.84
(.36)

90
(.29)

90
(.29)

T3

15 90
(32)

1271
(123)

.98
(08)

12 52
(183)

96
(13)

1143
(3 71)

.94
(18)

1.00
(.01)

99
(03)

Tl

1600
(.00)

12.37
(1 16)

94
(10)

12 57
(1.13)

93
(12)

4.69
(4 29)

100
(.00)

1.00
(01)

99
(02)

High

T2

7 33
(4 47)

3 17
(4 47)

42
(37)

2 86
(4 70)

.28
(42)

2 43
(5.20)

19
(77)

.65
(.41)

60
(.41)

T3

15.80
(52)

1179
(193)

.91
(14)

12.13
(2.20)

.96
(.05)

4.69
(4.29)

1.00
(00)

.98
(.11)

.95
(.16)

Note Tl = Trial 1; T2 = Trial 2, T3 = Trial 3 PF = pair frequency, ITR = intertrial repetitions PF is a measure
of subjective organization, all other indices are measures of serial organization Adjusted values (in parentheses)
represent the proportion of observed to maximum possible organization, given the number of items recalled
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be arbitrary to some extent (Kihlstrom & Reg-
ister, 1984; Radtke & Spanos, 1981), and, in
addition, the correlation between hypnotiz-
ability and amnesic status makes these factors
nonorthogonal. Accordingly, each of the in-
dices of organization were correlated with two
continuous measures of amnesia: (a) recall def-
icit, measured by the difference in items re-
called between Trial 1 (before amnesia) and
Trial 2 (during amnesia); and (b) reversibility,
measured by the corresponding difference be-
tween Trial 3 (after amnesia) and Trial 2 (dur-
ing amnesia). High scores indicate greater am-
nesia, so the prediction is of a negative cor-
relation with recall organization. The two
amnesia indices themselves were highly cor-
related (r = .99, p< .001). Table 2 shows that
all of the relevant correlations are highly sig-
nificant (all ps < .001).

Discussion

The present findings confirm earlier obser-
vations of temporal disorganization in recall
during posthypnotic amnesia (Evans & Kihl-
strom, 1973; Kihlstrom& Evans, 1979) Dur-
ing the acquisition phase, the subjects orga-
nized the items into a consistent temporal
sequence, arranging them in order of pre-
sentation. Although the levels of temporal or-
ganization largely continued to exceed what
would have been expected by chance alone,
they were significantly diminished during the
time that the amnesia suggestion was in effect.
Temporal sequencing reverted to its high base-
line level after the amnesia suggestion was
canceled by the prearranged reversibility cue.
This breakdown and recovery of temporal or-
ganization was displayed in 13 of the 15 par-
tially amnesic subjects (1/1 lows, 2/2 mediums,
and 10/12 highs). That some degree of tem-
poral organization is maintained is not sur-
prising, as these subjects are after all only par-
tially amnesic. In theory, a complete disor-
ganization would have resulted m a total recall
failure. However, confident generalization from
partial to more complete forms of amnesia
requires converging evidence from other ex-
perimental paradigms.

These results may be viewed from within
standard network models of memory, such as
ACT (Anderson, 1980, 1983). Such models
construe memory as a network consisting of

Table 2
Relation Between Organization and Recall
During Posthypnotic Amnesia

Index of recall
organization

PF, subjective
Raw value0

Adjusted value0

ITR, serial
All items, rawc

All items, adjusted0

Common items, raw*1

Common items,
adjusted"

Rank order, serial
Rho correlation"
Tau correlation"

Index

Recall
deficit1

- 9 6
- .76

-.95
- 8 3
-.95

-.71

- .57
-.63

of amnesia

Reversibility1"

- 9 4
- 7 7

- 9 4
-.81
- .94

- 7 1

-.57
- .63

Note N = 35, all ps < .001
* Recall on Trial 1 - Recall on Trial 2 b Recall on Trial
3 - Recall on Trial 2. c Considers all items recalled on
Trial 1 " Considers only items recalled on both Trials 1
and 2

nodes representing concepts and associative
links representing the relations between con-
cepts. Encoding an event involves activating
nodes m this preexisting network and linking
them together to form one or more proposi-
tions. Some of these propositions represent the
relationships among features of the event, in-
cluding the context in which it occurs, whereas
others express the relationships between the
events themselves. Links between the event
and the spatiotemporal context in which it
occurs are critical for the formation of episodic
memories. Retrieval of such a trace begins
with a query to the memory system Nodes
corresponding to cue information provided by
the query are activated, and activation spreads
out along the associative pathways fanning out
from each node. Where activated pathways
intersect, given a superthreshold level of ac-
tivation, the resulting proposition (or part
thereof) is checked against the specifications
of the query. Where there is a sufficient match
between cue and trace information, the prop-
osition is retrieved. The retrieval process is
held to be highly dependent on the presence
of a rich associational structure uniting the
propositions and concepts in memory as well
as sufficient and appropriate information sup-
plied by the query. Finally, successful retrieval
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of an item in episodic (as opposed to semantic)
memory requires reconstruction of the context
in which the event occurred.

Items in memory are linked together into
an associational structure that forms the basis
for organized retrieval (Smith, 1980). Each
memory consists of a number of elements, or
attributes, which permits use of a wide variety
of organizational schemes (Bower, 1970, 1972,
G Mandler, 1967, 1970; Puff, 1979; Tulvmg
& Bower, 1975; Tulvmg & Donaldson, 1972;
Underwood, 1969). In the present experiment,
the primary relationships are temporal in na-
ture, resulting in the "first. . . then" sequence
characteristic of proordmate (G Mandler,
1979), schematic (J. Mandler, 1979), or scnptal
(Schank & Abelson, 1977) organization. Thus,
according to models such as ACT, propositions
are formed during encoding that specify the
forward associations between adjacent items
(and, perhaps, nonadjacent ones as well). Ac-
tivation spreads from concepts representing
cues provided by the query to the first item
in the list, and then to successive items in
sequence. Almost all subjects recalled the first
item on their list (10/10 lows, 9/10 mediums,
and 11/15 highs), and almost all recalled it
first (10/10 lows, 9/9 mediums, 10/11 highs)
This is not surprising in view of the strength
of activation accruing to this particular item
by virtue of its presentation and recall on every
trial of the acquisition phase. After the first
item, however, the sequence of items as orig-
inally encoded is not well preserved, so that
both adjacent and nonadjacent items, if they
are recalled at all, are not recalled in their
proper chronological sequence.

Posthypnotic amnesia is a pnma facie ex-
ample of dissociation, as represented by the
subjects' frank failures to remember the target
material, and their loss of strategic control over
the process of retrieving and reconstructing
memories (Hilgard, 1977; Kihlstrom, in press).
One mechanism for this dissociation appears
to be a disruption of the contextual links be-
tween semantic representations of events
Other potential sources of dissociation, such
as the disruption of the links between events
and representations of the local context in
which they occurred, remain to be explored
with other paradigms. Both conditions would
result in memory traces that, although re-
maining activated, would be functionally iso-

lated from each other and from the continuous
stream of autobiographical memory. Similar
dissociations produced by the loss of contex-
tual information have also been implicated in
a wide variety of other organic and functional
amnesias (Schacter & Tulvmg, 1982) Such
dissociations can also be modeled within a
network model of memory, so that further re-
search can be guided by formal theory rather
than merely by intuition.

References

Anderson, J R (1980) Concepts, propositions, and sche-
mata What are the cognitive units7 In J H Flowers
(Ed), Nebraska Symposium on Motivation (pp 121-
162) Lincoln University of Nebraska Press

Anderson, J R (1983) A spreading activation theory of
memory Journal of Verbal Learning and Verbal Be-
havior, 22. 261-295

Battig, W F , & Montague, W E (1969) Category norms
for verbal items in 56 categories A replication and ex-
tension of the Connecticut category norms Journal of
Experimental Psychology Monographs, 80(3, Pt 2)

Bower, G H (1970) Organizational factors in memory
Cognitive Psychology, I, 18-46

Bower, G H (1972) A selective review of organizational
factors in memory In E Tulving & W Donaldson (Eds),
Organization of memory1 (pp 93-137) New York Ac-
ademic Press

Coe, W C , Taul, J H , Basden, D , & Basden, B (1973)
Investigation of the dissociation hypothesis and disor-
ganized retrieval in posthypnotic amnesia with retro-
active inhibition in free-recall learning Proceedings of
the 81st Annual Convention of the American Psycho-
logical Association, 8, 1081-1082

Evans, F J , & Kihlstrom, J F (1973) Posthypnotic am-
nesia as disrupted retrieval Journal of Abnormal Psy-
chology, 82, 317-323

Geiselman, R E , Fishman, D L , Jaenicke, C , Lamer,
B R , MacKinnon, D P , Shoenberg, S., & Swartz, S
(1983) Mechanisms of hypnotic and nonhypnotic for-
getting Journal of Experimental Psychology Learning,
Memory, and Cognition, 9, 626-635

Hilgard, E R (1965) Hypnotic susceptibility New York
Harcourt, Brace, & World

Hilgard, E R (1977) Divided consciousness Multiple
controls in human thought and action New York' Wiley-
Interscience

Jacoby,L L,&Craik ,FI M (1979) Effects of elaboration
of processing at encoding and retrieval Trace distinc-
tiveness and recovery of initial context In L S Cermak
& F I M Craik (Eds), Levels of processing in human
memory (pp 1-21) Hillsdale, NJ Erlbaum

Kihlstrom, J F (1980) Posthypnotic amnesia for recently
learned material Interactions with "episodic" and "se-
mantic" memory. Cognitive Psychology, 12, 227-251

Kihistrom, J F (in press). Conscious, subconscious, un-
conscious A cognitive view In K S Bowers & D Mei-
chenbaum (Eds), The unconscious A reappraisal New
York Wiley

Kihlstrom, J F,&Evans,FJ (1976) Recovery of memory



208 JOHN F KIHLSTROM AND LEANNE WILSON

after posthypnotic amnesia Journal of Abnormal Psy-
chology, 85, 564-569

Kihlstrom, J F , & Evans, F. J. (1979) Memory retrieval
processes during posthypnotic amnesia In J F Kihl-
strom & F. J. Evans (Eds), Functional disorders of
memory (pp 179-218) Hillsdale, NJ. Erlbaum.

Kihlstrom, J F , & Register, P A (1984) Optimal scoring
of amnesia on the Harvard Group Scale of Hypnotic
Susceptibility, Form A InternationalJournal of Clinical
and Experimental Hypnosis, 32, 51-57

Mandler, G (1967) Organization and memory In K W
Spence & J T. Spence (Eds), The psychology of learning
and motivation Advances in research and theory (Vol
1, pp 327-372) New York Academic Press

Mandler, G (1969) Input variables and output strategies
in free recall of categorized words American Journal
of Psychology, 82, 531-539

Mandler, G (1970) Words, lists, and categories An ex-
perimental view of organized memory In J L Cowan
(Ed.), Studies in thought and language (pp 99-131)
Tuscon University of Arizona Press

Mandler, G (1979) Organization, memory, and mental
structures In C R Puff (Ed) Memory organization
and structure {pp 304-319) New "fork Academic Press

Mandler, G , & Dean, P J (1969) Senation The devel-
opment of serial order in free recall Journal of Exper-
imental Psychology, 81, 207-215

Mandler, J (1979). Categorical and schematic organization
in memory In C R Puff (Ed), Memory organization
and structure (pp 259-299) New York Academic Press

Pellegnno, J W (1971) A general measure of organization
in free recall for variable unit size and internal sequential
consistency Behavior Research Methods and Instru-
mentation, 3, 241-246

Pellegnno, J W, & Battig, W F (1974) Relationships
among higher order subjective organization units and
free recall Journal of Experimental Psychology, 102,
463-472

Pellegnno, J W., & Huber, L J (1982) The analysis of
organization and structure m free recall In C R Puff
(Ed.), Handbook of research methods in memory and
cognition (pp 129-172) New York Academic

Pellegnno, J W , & Ingram, A L (1979) Processes, prod-
ucts, and measures of memory organization In C R
Puff (Ed), Memory organization and structure (pp 21 -
49) New York Academic Press

Puff, C R (Ed) (1979) Memory organization and struc-
ture New York Academic Press

Radtke, H L , & Spanos, N P (1981) Temporal se-

quencing during posthypnotic amnesia: A method-
ological critique. Journal of Abnormal Psychology, 90,
476-485

Radtke-Bodonk, H L., Planas, M., & Spanos, N. P. (1980)
Suggested amnesia, verbal inhibition, and disorganized
recall for a long word list Canadian Journal of Behav-
ioral Science, 12, 87-97

Radtke-Bodonk, H L., Spanos, N. P , & Haddad, M
(1979) The effects of spoken versus wntten recall on
suggested amnesia in hypnotic and task-motivated sub-
jects American Journal of Clinical Hypnosis, 22, 8-16

Schacter, D L , & Tulving, E (1982). Amnesia and memory
research. In L S Cermak (Ed.), Human memory and
amnesia Hillsdale, NJ Erlbaum

Schank, R , & Abelson, R (1977) Scripts, plans, goals,
and understanding An inquiry into human knowledge
structures Hillsdale, NJ Erlbaum

Smith, E E (1980) Organization of factual knowledge
In J H Flowers (Ed), Nebraska Symposium on Mo-
tivation (pp 163-209) Lincoln University of Nebraska
Press

Spanos, N P., & Bodonk, H L (1977) Suggested amnesia
and disorganized recall in hypnotic and task-motivated
subjects Journal of Abnormal Psychology, 86, 295-305

Spanos,N P, Radtke-Bodonk, H L.,&Stam,H J (1980)
Disorganized recall during suggested amnesia Fact not
artifact Journal of Abnormal Psychology, 89, 1-19

St Jean, R , & Coe, W C (1981) Recall and recognition
memory during posthypnotic amnesia A failure to
confirm the disrupted-search hypothesis and the memory
disorganization hypothesis Journal of Abnormal Psy-
chology, 90, 231-241

Steinberg, R J , & Tulving, E (1977) The measurement
of subjective organization m free recall Psychological
Bulletin, 84, 539-556

Tulving, E (1972) Episodic and semantic memory In E
Tulving & W Donaldson (Eds), Organization of memory
(pp 381-403) New York Academic Press

Tulving, E , & Bower, G H (1975) The logic of memory
representations In G H Bower (Ed.), The psychology
of learning and motivation Advances in research and
theory (Vol 8,pp 226-275) New York Academic Press

Tulving, E.,& Donaldson, W. (Eds.) (1972) Organization
of memory New \ork Academic Press

Underwood, B J (1969) Attnbutes of memory Psycho-
logical Review, 76, 559-573.

Received July 28, 1983
Revision received November 21, 1983 •


