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What Do Explanations of the Distinctiveness
Effect Need to Explain?

ENDEL TuLvING AND R. SHAYNA ROSENBAUM

What do explanations of the distinctiveness effect need to explain? What
a silly question this is. Surely what needs to be explained is the distinc-
tiveness effect, the phenomenon that items or events that stand out from
others in a collection or series are usually more readily recalled than items
that do not stand out in the same way.! It does not matter much how these
special items or events stand out or how we label them—distinct, isolated,
salient, vivid, novel, incongruent, surprising, affect-laden, or whatever. For
our present purposes, we treat these forms of distinctiveness as the same,
and ask instead: What do explanations of the enhanced recall of these out-
standing items need to explain??

In one sense, of course, as Reed Hunt has argued in his introductory
chapter as well as elsewhere (e.g., Hunt & Lamb, 2001), the superior
memorability of distinctive events needs no explanation at all because,
according to what Hunt calls the intuitive theory, it is obvious. Events
that stand out are salient—they catch attention—and attention, as every-
one knows, facilitates memory. The distinctiveness effect—the superior
memorability of distinctive items—may therefore be thought of as what
the philosopher Stephen Toulmin (1961) classified as a “natural given,”
a kind of happening in the world that every thinking individual knows
and understands, a kind about which there is no felt urge to raise ques-
tions (e.g., Why is water wet?). Only happenings that deviate from the
general norm, those that do not make immediate sense—or “phenom-
ena,” in Toulmin’s terms—need exploration and explanation (e.g.,Why
does water turn into ice?).

Now, as frequently happens in science, when one takes a closer look,
things may turn out to be more complex than they appeared to be initially.
There are problems with the intuitive theory, and as Hunt has pointed out,
the problems do not have to do only with the fit between data and theory
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but also with some of the basic concepts and terms that are used in at-
tempts to create such fits.

Given the problems with the intuitive theory, a search for a better ac-
count, or better accounts, of the distinctiveness effect is called for. In
this volume, one finds a variety of ways of framing the issues to be ex-
plored, a variety of approaches to problems that arise, and a variety of
explanations of the phenomena that are seen as requiring explanation.
Our chapter is meant to contribute to the ongoing debate by presenting
and elaborating a variation on an idea that, although well known to the
researchers, has not been popular in the past and has not been seriously
explored. It represents a minority view in the present collection of
papers.

SUPERIOR, SPECIAL OR INFERIOR, STANDARD ITEMS?

The popular framing of the issue is stated in terms of the superior recall of
more distinctive over less distinctive stimuli or events. This tradition began
with Mary Calkins’s (1896) approach to the study of the effects of vivid-
ness on memory. What we need to understand, according to this approach,
is why more distinctive items of experience are more readily recallable than
less distinctive ones. What needs explanation is the superior memorability
of distinctive items.

This superior-recall approach appears repeatedly in the contributions to
this volume. Geraci and Rajaram (Chapter 10 this volume), for example,
maintain the theme of superior recall throughout their chapter and con-
clude, “As several contributions in this volume as well as findings from our
work show, distinctiveness ubiquitously aids explicit memory performance.
In this chapter, we have shown that it can also aid implicit memory
(p. 228).” Fabiani {Chapter 15 this volume), in her review of event-related
potential components sensitive to distinctiveness, nicely demonstrates how
“the processing of distinctive events is underlined by multiple phenomena,
each of which may contriburte, directly or indirectly, to the enhanced mem-
ory performance that often accompanies distinctive events (p. 340).” Kishi-
yama and Yonelinas (Chapter 17 this volume) refer to superior recall when
they talk about “the relative novelty of different events” those that are un-
usual or distinctive are remembered better than those that are less distinct
(p. 381).” Schacter and Wiseman (Chapter 5 this volume) discuss how a
distinctiveness heuristic serves to benefit subsequent memory by helping to
reduce or suppress false recognition of novel items (see also Schacter, Is-
rael, & Racine, 1999).

The logical alternative to the superior-recall approach could be called
the inferior-recall approach. It is stated in terms of the inferior recall of less
distinctive in comparison with more distinctive items. What needs to be ex-
plained, according ro this view, is not the superior recall of the special
events (distinctive, salient, isolated, incongruous, surprising, etc.) but,
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rather, the impoverished recall of the standard events (nondistinctive, reg-
ular, massed, congruous, nonsurprising).

These two logical possibilities are well known to all researchers: The
recall of the special items in a collection is enhanced in relation to the re-
call of standard items in the same collection. We are talking about relative
rather than absolute values. Enhanced recall of special items does not im-
ply any spectacularly superior achievement by some superhuman standard,
the kind of “Wow! Look at that!” performance that characterizes the mem-
ory expert.?

But, at this point, the skeptical reader will ask, What difference does
merely changing the wording of the description of the phenomenon make
for its explanation? If a theory explains why the bottle is half full, it also
explains why it is half empty, and vice versa, does it not? Surely we are
only caviling about words and not talking about the ways of nature. Surely
the words one uses cannot possibly make any difference to the facts or to
the theoretical ideas that one may wish to express about those facts. One
can, of course, choose to say that the bottle is half empty rather than half
full, or vice versa, but the choice serves only to tell the pessimists from the
optimists. Both logically and pragmatically, the two expressions mean the
same thing. One can say, as we have done, that the memorability of nondis-
tinctive items is low when compared with that of distinctive items, but both
logically and pragmatically, this expression does not tell us anything that
is not there in the proposition that memorability of distinctive items is high.
If A is superior to B, then of course by logic and by definition B is inferior
to A, and whatever one says about the superiority of A also automatically
applies to the inferiority of B. i

As long as we speak rather generally, the critical reader is correct. But
when we delve into the matter a bit more deeply, we find that some sub-
tlety is called for. Even in the half-full/half-empty analogy the two alter-
natives are, strictly speaking, not logically interchangeable. When a bottle
is half full, we know what it is half full of; when it is half empty, we do
not know what it half empty of. We can assume that what is missing in
the upper half is the same stuff that is present in the lower, but that is
merely a guess. The guess, as all guesses, may or may not be correct. A
similar situation arises when we compare the superior recall of special items
with the inferior recall of standard items.

Although the logic of the comparison is impeccable, there is more to
the game of science than logic. Sometimes words do make a difference, as
Hunt and Lamb (2001) have pointed out in discussing this very issue. In
the present case, we think that they make a difference that counts. We thus
beg the skeptical reader to bear with us and to withhold judgment until af-
ter we have told our story.

We prefer the inferior-recall approach because, as it turns out, it can
help us to understand a wider range of phenomena than superior recall of
distinctive items in the von Restorff-type experiments. We will list and

briefly discuss these other phenomena presently.
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In the story we tell here, the von Restorff-type distinctiveness effect, and
other members of the same conceptual family, can be seen as a special in-
stance of a general category. This is a category of instances in which im-
poverished recall of one particular subset of items makes recall of items in
another subset appear to be superior by comparison, even if it is not su-
perior in any absolute sense. In all the instances in this category, accord-
ing to our story, the superior recall of the special events becomes a natural
given, about which no (further) questions need be asked, and the inferior
recall of the standard items becomes the phenomenal happening that re-
quires study and explanation.

Another distinctive feature here is a new concept (camatosis) that fig-
ures prominently in our story. It can be defined and discussed abstractly,
as a hypothetical construct whose sole purpose is to help tie together oth-
erwise unrelated phenomena, but it is also reasonable to assume that some-
thing corresponding to the term actually exists as a part of the physiologic
operations of the brain. The introduction of a physiological concept, as we
will see, also helps us to overcome circular reasoning necessarily inherent
in some of the purely psychological explanations of the distinctiveness ef-
fect (see Baddeley, 1978; Schmidt, 1991).

WHAT NEEDS EXPLANATION?

Our thesis here is that there is nothing especially noteworthy about the
memorability—recognition, recall, recollection—of the special (outstand-
ing) items in distinctiveness paradigms and, accordingly, nothing much to
be explained. Special items are encoded “normally,” as might happen in a
neutral “cognitive environment” (Tulving, 1983; Watkins, 1979), or in the
presence of a (hypothetical) “default mode of brain function” (Raichle et
al., 2001; Gusnard, Akbudak, Shulman, & Raichle, 2001). Recall of spe-
cial (distinctive, isolated, incongruous) items reflects what subjects’ mem-
ory systems are capable of encoding for long-term storage, by virtue of their
evolved physical structure and by virtue of the consequences of accumu-
lated past experiences, in the absence of any situational constraints, whether
physiological or psychological. Such “normal” or “baseline” recall requires
no explanation. Instead, what does need explanation is the inferior recall
of standard (nondistinctive, massed, congruous) events. Once we under-
stand why standard events are so poorly recalled, the “distinctiveness
effect” also becomes clear.

In situations under scrutiny, the reasons for impaired recall of standard
items do not lie inherent in the identity of these items. We could take any
one of the standard items and, by manipulating the composition of the list,
have them serve the role of a distinctive item. Standard and special items
in a collection are perfectly interchangeable. In a string of letters, a digit is
special and every one of the letters is standard. But any such letter would
be special in a string of digits. Thus, as conceptualized by von Restorff
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(1933) and elaborated by Reed Hunt in this volume (Chapter 1) and else-
where: what makes items distinctive (or special as we have been referring
to them) is not the nominal identity of the item as such, but rather the way
they are organizationally and distinctively processed (Hunt & MeDaniel,
1993).

If any standard item could in principle serve as a special item and be
recalled “normally,” at a level that the capability of the memory system al-
lows, then it must be something in the situation in which it is processed
that keeps its recall suboptimal. There must be something that does not al-
low the processing of the standard items to reach their natural potential,
the kind of potential that they, too, would readily demonstrate if they were
special items in the collection. What is that something?

The textbook answer is that what constrains, or puts the brakes on, the
execution of the full potential of processing of an event is interference. Von
Restorff (1933) called the relevant determinant interference and, for her
time, quite appropriately so. Now, more than 70 years later, things are a
bit more complicated. For one, the term interference has suffered the same
fate as many others in the science of memory (Tulving, 2000): it has ac-
quired a number of rather different meanings. It could refer to a hypo-
thetical process, an observed reduction in memory performance, a relation
between two associations, a block that prevents effective learning or recall;
it has thus become unacceptably vague. For another, in its purely descrip-
tive sense, it readily leads to circular reasoning. Thus, if we ask what causes
the poor recall of massed items in a list, we could say that it is interfer-
ence. But if we then ask how we know it is interference, there is not much
else to do but point to poor recall as evidence.

Tue Camatosis HYPOTHESIS

We propose that what is responsible for poor recall of standard items is
something that we call camatosis. The term is derived from kamatos, a
word in classical Greek that can be translated into English as “tiredness”™
or “weariness.” We introduce this term partly to escape the circularity of
reasoning inherent in most existing ideas, but mostly in order to relate the
distinctiveness effect to other memory-based phenomena.

Camatosis is a (hypothetical) physiological process in the brain: a spe-
cific activity-dependent fatigue or weariness of a neuronal nerwork or en-
semble that results from the execution of a particular behavioral/cognitive
task. It is analogous to the fatigue that many biological systems incur as a
consequence of their operations. Camatosis manifests itself in the diminu-
tion of the operational or functional efficacy of a particular neural ensem-
ble to do again at time T2 what it did at an earlier time T1. It is closely
related to the concept of neural fatigue that has occasionally been used in
discussions of a variety of phenomena, such as adaptive filtering (Desimone,
1992), stimulus specific adaptation (Ringo, 1996), and neuronal habitua-



412 Denouement

tion {Sohal & Hasselmo, 2000), as well as various kinds of sensory adap-
tation (Carandini, 2000; Clifford, 2002; Toppino, Long, & Mondin, 1992).
We give it a distinctive name in order to discuss it specifically as a process
that plays a role, possibly a crucial role, in memory by influencing encod-
ing of information for long-term storage, a key process in memory (Tulv-
ing, 1983).

Although camatosis of a given neuronal ensemble can be defined with
respect to a single event, such as the presentation of an item in a list of to-
be-remembered items, behavioral analysis of its putative role in encoding
requires two events (or occurrences of stimuli) that are processed sequen-
tially. The typical situation in which such processing occurs is one of tem-
poral succession: event 1 occurs at time T1, and event 2 at a subsequent
time T2, either immediately or after an interval. (The same analysis applies
to situations in which two items are physically presented simultaneously
but psychologically processed sequentially). The pair-based analysis can be
extended to longer sequences of successive events by redefining event 1 in
terms of a string of events.

We propose the camatosis hypothesis as an aid to understanding the
distinctiveness effect, as well as related phenomena that we will describe:
The processing of later events in a series suffers to the extent that it is af-
fected by the camatosis of the neuronal ensembles subserving the process-
ing of earlier events. We designate the earlier events collectively as event 1
and the subsequent events as event 2.

The processing of event 1 causes camatosis in the corresponding neu-
ronal ensemble. If the processing of event 2 requires the recruitment of com-
ponents of the neuronal ensemble that is camatotic as a result of its par-
ticipation in the earlier act of processing event 1, this processing will be
impaired, unless additional {compensatory) neural resources can be re-
cruited for that purpose. The extent of such camatotic impairment depends
on the extent of neurocognitive similarity between events 1 and 2. The
greater the similarity, the greater the overlap between the neuronal en-
sembles corresponding to events 1 and 2, the greater the need of the (cam-
atotic) neuronal ensemble of event 1 for the processing of event 2, and
hence the greater the likelihood of the reduction in the efficacy of such
processing.

Consider the extreme case of massed repetition: complete nominal iden-
tity between two events that immediately follow each other in time. Their
corresponding neuronal activity would be expected to be highly similar.
(Not identical, of course.) After event 1 is processed for long-term storage,
the corresponding ensembles are camatotic for a while and the processing
of event 2 remains incomplete as a result. Under such conditions of massed
repetition, the recall of the repeated item suffers. In some cases, massed
repetition can be totally useless and the resulting recall may be no higher
than that of an item presented just once (Waugh, 1970).

If we assume that camatosis is (at least usually) transitory, it would be
reasonable to expect that when repetition is distributed, in the sense that
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other items intervene between the successive appearances of a given target
item, the effectiveness of repetition increases, as indeed it does (Madigan,
1969; Waugh, 1970). Waugh (1970) accounted for the striking effect of
distributed repetition in her study in terms of displaced rebearsal, which
was a perfectly fine explanation for the time. Today, we can also say that
her data very nicely reflect the operation of camatosis. The memory sys-
tem, like many other cognitive systems, can well encode change—alteration
of the stimulating conditions—but cannot encode constancy. From the point
of evolution, such systems make good sense: nonchange is evolutionarily
irrelevant (see also Fabiani, Chapter 15 this volume, for a related idea).

In the more typical case in which successive events are not nominally
identical, camatosis of event 1 affects encoding of event 2 to the extent of
their neurocognitive similarity (as well, of course, as a function of other
variables, such as the temporal relations between the events). Any two
events always are similar to each other because they always share some fea-
tures, thereby calling for the engagement of partly overlapping neuronal
ensembles. Thus, the feature of visualness, wordness, or printedness may
require the involvement of partially overlapping neuronal ensembles and
are thereby potentially subject to camatosis, even if the printed words are
different graphemically and semantically. One of the major sources of cam-
atosis is the environmental “context” in which the events occur, which is
almost invariably the same.

Consider some illustrative examples of the operation of camatosis in
experimental situations in which successive events (appearances of to-be-
remembered items) are different instances of one and the same category.
All the examples are of the well-known phenomenon called the primacy ef-
fect. The primacy effect is defined by the higher recall of the first, in com-
parison to the second, of two successively presented items. It has been shown
in laboratory experiments on list learning, such as free recall of unrelated
words (e.g., Murdock, 1962; Craik, 1971) as well as in paired-associate re-
call (e.g., Tulving & Arbuckle, 1963; Madigan & McCabe, 1972). Promi-
nent primacy effects are also shown by people suffering from amnesia (e.g.,
Baddeley & Warrington, 1970). Primacy effects are found in experiments
on delayed recognition of visual patterns by humans, monkeys, and pigeons
(Wright, Santiago, Sands, Kendrick, & Cook, 1985). Rats, too, seem to
have a special fondness for the first happening in a series (e.g., Bouton,
1993). There is a large literature on young human infants’ proclivity for
primacy, under the label of the so-called A-not-B paradigm, a proclivity
shared by monkeys (e.g., Diamond, 1988; Diamond & Goldman-Rakic,
1989) and adult human amnesics (e.g., Schacter, Moscovitch, Tulving,
McLachlan, & Freedman, 1986). Even in a minimal paired-associate task
in which the subjects are shown only two pairs of simple verbal items and
a few seconds later are tested for one or the other pair, the first pair is re-
tained better than the second. And there is nothing much that either the
subject or the experimenter can do about changing this inferiority of recall
of the second pair (Peterson & Peterson, 1962). By a small stretch of the
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imagination, one can even conceive of an affinity between the clinically
well-known perseveration effect in patients with damage to their frontal
lobes (Stuss & Benson, 1986) and the patients’ difficulty or inability to
learn the second of two successively presented facts (e.g., Lezak, Howieson,
& Loring, 2004).

We suggest that all these varied instances of the primacy effect make as
much sense.in light of the camatosis hypothesis as do the various distinc-
tiveness effects seen in von Restorff-type experiments.

RELATED EMPIrRICAL FACTS

We have suggested that the understanding of massed versus distributed rep-
etition effects, as well as various kinds of primacy effects, can benefit from
the concept of camatosis and, more specifically, from the camatosis hy-
pothesis, as does the understanding of the distinctiveness effect. We next
list some additional facts and findings reported in the memory literature
that can be thought of as candidates for analysis in terms of camatosis. Be-
cause of the scope of our chapter, we cannot describe any of them at length
and can only recommend that interested readers consult the original sources.

One phenomenon that can be accounted for in terms of the camarosis
hypothesis is the buildup of proactive interference (PI) in short-term mem-
ory (e.g., Keppel & Underwood, 1962) and its release. The release from PI
occurs either as a result of waiting a minute or two (e.g., Loess & Waugh,
1967) or by shifting the materials to a new category (e.g., Wickens, 1970).
Increasing the interval berween the presentations of successive sets of items
presumably works because of random episodic silent thoughts (REST; An-
dreasen et al., 1995), or endogenous mental activity occurring during the
interval. In either case, however, one can imagine that the psychological
phenomenon of a buildup of PI signals the increasing effect of camatosis,
and release from PI signals the lessened dependence of the processing of
shifted target items on the camatotic neuronal ensembles subserving the PI
buildup items.

In a paired-associate study of negative transfer and retroactive interfer-
ence, Bower, Thompson-5chill, 8 Tulving (1994) found that categorical
similarity of pairs within a list greatly retarded learning. Holding constant
everything else, including the nominal identity of the members of a to-be-
learned pair, and varying only the conceptual categories of other pairs in
the list, the researchers found that the memorability of a given pair was
drastically changed. We assume that category-dependent camatosis resulted
in impaired encoding and hence impaired recall of categorically homoge-
neous lists.

Camatosis might provide one basis for detection or assessment of nov-
elty. In an earlier paper (Tulving & Kroll, 1995) it was suggested that “fa-
miliar items are less well recognized than novel items because the novelty-
assessment system screens out familiar items from further processing for






























