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Abstract
I propose a model that places episodic, semantic, and other commonly studied forms of memory into the same conceptual space.
The space is defined by three dimensions required for Tulving’s episodic and semantic memory. An implicit–explicit dimension
contrasts both episodic and semantic memory with common forms of implicit memory. A self-reference dimension contrasts
episodes that occurred to one person with semantic knowledge. A scene dimension contrasts episodes that occurred in specific
contexts with context-free semantic information. The three dimensions are evaluated against existing behavioral and neural
evidence to evaluate both the model and the concepts underlying the study of human memory. Unlike a hierarchy, which has
properties specific to each category, the dimensions have properties that extend throughout the conceptual space. Thus, the
properties apply to all forms of existing and yet-to-be-discovered memory within the space. Empty locations in the proposed
space are filled with existing phenomena that lack a clear place in current theories of memory, including reports of episodic-like
memories for events reported to but not witnessed by a person, fictional narrative accounts, déjà vu, and implicit components
contributing to personality, the self, and autobiographical memory.
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The call for papers for this special issue of Memory &
Cognition poses the following challenge: “The interactions
between semantic and episodic memory are so entrenched
and nuanced that it may no longer make sense to distinguish
them and to favor instead a different understanding of the
processes involved in the tasks that traditionally were consid-
ered either episodic or semantic.” I offer a solution by making
the key processes used to distinguish episodic from semantic
memory into dimensions of a conceptual space. Episodic and
semantic memory are placed into that space along with other
types of memory that are not in the current classification.

Tulving’s episodic–semantic dichotomous memory dis-
tinction defines a hierarchywith explicit memory as its highest
node. If the node of implicit memory implied by explicit mem-
ory is included, it becomes the basis for Squire’s (1987) hier-
archy of memory, the hierarchy that provides the most com-
monly used overall description of the organization of memory
in cognitive psychology. Figure 1 is my synthesis of Squire

(1987) full hierarchy, with minor additions from Squire
(2004). General limitations in hierarchies as scientific models
are provided at the end of this section. A more detailed de-
scription of the problematic nature of the explicit versus im-
plicit, which is the top level of this hierarchy, is provided in
the last six paragraphs of the section on Explicit Processes.

There have been many attempts to reformulate and extend
the range of categories Tulving considered. For instance,
Brewer (1986) proposed categories of personal memory corre-
sponding closely to the current use of autobiographical memo-
ry, autobiographical facts with no accompanying image, gener-
ic personal memory with an image but not a specific time or
place, semantic memory, and generic perceptual memory.
Larsen (1992) systematized his categories of autobiographical
memory, autobiographical fact, narrative memory, and world
knowledge with the concept of context replacing the concept of
image in Brewer’s system. The Toronto approach had catego-
ries of general semantic memory, personal semantics, and epi-
sodic memory, with personal semantics further divided into
autobiographical facts, self-knowledge, repeated events, and
autobiographically significant concepts (Renoult et al., 2012;
also see Cabeza & Moscovitch, 2013; Moscovitch, 1992).
Underlying processes and neural substrates were proposed,
whose importance varied with the categories. These include
self-reflection, sensory-perceptual imagery, spatial/temporal
features, emotional valence, and typical perspective.
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Figure 2 is a set of three conceptually independent dimen-
sions, which are needed to cover Tulving’s episodic–semantic
distinction and thus also the main categories of Squire’s tax-
onomy. As discussed in detail in the section on Three
Dimensions Based on Neurocognitive Processes, the dimen-
sions are the following. Explicit versus implicit memory sep-
arates both episodic and semantic memory from implicit
memory. Scene construction separates the specific event con-
text needed for episodicmemory from the context-free general
knowledge needed for semantic memory. Self-reference se-
lects memories of events involving the person remembering
them, which is needed for Tulving’s episodic–semantic
distinction.

Scenes, which have a well-developed, specific, theoretical
framework (Rubin, 2020a; Rubin, Deffler, et al., 2019; Rubin
& Umanath, 2015), described in the section on Scenes, do the
conceptual work of image, context, sensory-perceptual imag-
ery, spatial/temporal features, and typical perspective in the
reformulations mentioned. Briefly, even if constructed from
multiple encodings, a scene is remembered from a single lo-
cation and thus locates the person recalling it in relation to the
rest of the event supporting the sense of reliving, vividness,
and belief, which help define autobiographical memories. In
specifying an event beyond this, calendar time has been less
useful than the contents that fill the scene and make it seem
unique, such as who was present, what took place, and its role
in surrounding events. Moreover, the empirical evidence indi-
cates that the dating of events is not an inherent part of auto-
biographical memories but rather a distinct process (Friedman
1993, 2004, 2005; Thompson et al., 1996). Thus, unlike

Tulving’s definition of episodic memory, which requires a
real locus in space and time, in the dimensional model these
can be phenomenological reports based on the construction of
the memory, much like the incorrect judgement of prior pre-
sentation of nonpresented prototypes (Posner & Keele, 1970).

The concepts of self, self-reflection, and self-reference in
the reformulations mentioned are replaced with a broader
reading of the narrative and social psychology literatures.
Additionally, there is a critical examination of the implicit
versus explicit memory distinction, which was not explicitly
considered in these reformulations in detail because it is part
of the episodic versus semantic distinction.

The dimensional model also addresses problems left unre-
solved by existing models of memory. A major one is that
many well-documented, commonly studied memory phenom-
ena do not fit into existing models of memory. Empirical
research on human memory has outgrown the conceptual
models that stimulated it. For example, concepts such as
self-reference semantic memory (Kopelman et al., 1990;
Prebble et al., 2013), non-self-reference episodic memories
(Larsen, 1988), implicit self-reference memory including ha-
bitual ways of behaving (Hirst, 1994), and implicit-scene
memory including déjà vu (Brown, 2003) fall outside the
existing categories of the standard memory taxonomy. As a
consequence, psychology frequently studies memory phe-
nomena that do not fit into a generally agreed-upon conceptual
space, leaving the field theoretically fragmented. To resolve
this problem, and to provide a deeper theoretical rationale for
our day-to-day research, I introduce a new organizational sys-
tem for memory.

Consider two classic organizational systems for the basic
concepts of a field of scientific study that could be used for
memory. The beginnings of both are recorded from at least the
time of the ancient Greeks, a time when there was little scien-
tific theory to guide observation. Hierarchical organizations of
life forms based on empirical observation aided in the theoret-
ical development of biology. If an unidentified specimen was
found, experts decided whether it belonged to an existing
conceptual category. If the specimen required a new category,
the experts modified the hierarchy to incorporate it. However,
the hierarchy did not predict the existence of new life forms
with particular properties—it just classified what was found or
at best indicated possible missing links. One reason for this is
that the properties specified in one category do not have to
extend to other categories.

In contrast, for dimensional models, the properties extend
across dimensions creating predictions about the properties of
new categories. Consider the development of the periodic ta-
ble of elements in chemistry. It had two dimensions based on
observation, but they initially lacked a clear theoretical moti-
vation, not unlike the current situation with theories of mem-
ory. The initial structure of the periodic table predated by a
century the understanding of the atom now used to explain its

Fig. 1 A hierarchical organization of categories of memory (based on
Squire, 1987, 2004)

Fig. 2 A continuous dimensional organization of memory
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structure. Though incomplete, the initial structure led to theo-
ries and to observations that tested those theories. The dimen-
sional organization predicted categories for which no elements
had yet been observed, what properties those elements would
have, and under which conditions those elements would be
observed. As theory and observation advanced together, more
elements with specific properties were predicted to fill missing
categories in the table, and more were found.

Dimensions needed to locate episodic
and semantic memory in a conceptual space

The dimensions chosen

The selection of the three dimensions follows directly from
Tulving’s theory of episodic and semantic memory and from
what is now known about memory from studies of behavior,
neural processes in intact organisms, and in neuropsycholog-
ical damage. One could argue that for many of the laboratory
memory experiments of the last century, self-reference and the
nature of the events were of little use and not examined em-
pirically because recall was tested for non-self-referential
words or syllables shown in the same color, font, and location,
on the same memory drum or computer screen in the same
room. Nonetheless, from Tulving’s earliest introduction of
episodic memory to his most recent papers, episodic memory
was for the explicit memory of events that happened to the
person recalling them, at one time and location (Tulving,
1972, 2002, 2005). Thus, by definition, episodic memory
must be recalled as explicit memories, contain at least a min-
imal self-reference, and a minimal event memory.

Continua versus categories

The continuous dimensions of self-reference, scenes, and ex-
plicit processes are labeled with one extreme of their dimen-
sion in Fig. 2. For the present model, an underlying conceptual
problem is that language favors categories, such as cups or
bowls (Labov, 1973), self-reference or not, a scene or not, and
explicit or implicit memory. There is no easy way to succinct-
ly communicate in language about the continuous properties
underlying such categories or the degree to which an exemplar
fits a category. Continua require more of a prototype approach
(Rosch, 1973), but we tend to have a Boolean combination of
features for scientific categories. Thus, on one hand, I know of
no convincing evidence that the three dimensions I use can be
reduced to categories. On the other hand, using the psycho-
logical literature and conveying ideas in language requires the
use of categories.

The three dimensions are continua. Individual memories
vary in a continuous fashion along these dimensions at both
the behavioral and neural level. For instance, people and

objects vary on the dimension of self-reference, with some
in the middle range of a continuum away from those at the
extremes. Similarly, although memories may be considered
explicit or implicit, many are not at the extremes and seem
to drift across the boundary being in and out of consciousness
(Mandler, 1994; Singer, 1966). Thus, the change to dimen-
sions allows for the possibility of formal, quantitative models
based on continuous variables that hierarchies lack. However,
using the extremes of those continua as labels for categories
simplifies communication and is necessary to maintain con-
tact with the literature.

Viewed as dichotomies, the three dimensions combine to
form eight categories in a nonhierarchical organization, as
illustrated in Fig. 3. Each of the eight categories of memory
has a high or low value on each of the three dimensions shown
in Fig. 2, making comparisons to the other seven categories
possible. This leads to theoretical and empirical issues that
were not present in the standard hierarchical conception of
the organization of memory. The dimensions specify relation-
ships among all the categories and create new categories of
memory, much as the early periodic table did for chemistry. I
explore this alternative representation and show that it is an
improvement both in its account of the empirical data and in
its ability to generate interesting, novel, and tractable theoret-
ical propositions. The attempt at turning fundamental concepts
from Tulving’s episodic–semantic distinction into dimensions
also clarifies gaps in the literature about the concepts that are
basic to understanding memory. Others I will cite have written
about these problems, but the act of building a full account
brings them all together and highlights the problems in new
ways.

Homogeneity versus heterogeneity

I discuss all the dimensions in terms of their prototypical be-
havioral and neural properties. However, these properties vary

Fig. 3 A dimensional organization of memory divided into the
dichotomous categories needed to account for Squire’s major divisions
of explicit versus implicit memory and episodic versus semantic memory
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across memories. Of greater theoretical importance, they may
also vary systematically as a function of their values on the
other dimensions. For instance, the neural basis of explicit
versus implicit memory may differ with the degree to which
the memory involves a scene or is self-relevant. Measuring the
variation in the properties of one dimension as a function of
the involvement of other dimensions may provide a way to
describe and understand this heterogeneity. Although
explaining heterogeneity is an extremely ambitious proposal,
the dimensional approach at least provides a way to consider
and study one source of this complexity.

Three dimensions based on neurocognitive
processes

The descriptions of each of the three dimensions demonstrates
the strengths and weaknesses of the underlying conceptual
knowledge ofmemory needed tomodel episodic and semantic
memory. Each dimension is evaluated in terms of having a
coherent behavioral and neural description. Doing so clarifies
limitations in the field’s current understanding of its basic
concepts and offers potential solutions. The approach is
constructive in the tradition of Bartlett (1932) and Neisser
(1967, 1976); memories are produced at recall, not stored in
a fixed form which are later retrieved (Rubin, 2006).

Self-reference

The self-reference dimension, like the two dimensions that
follow, has a deceptively simple definition. Self-reference in-
dicates memories related to the person recalling them. The
self–other dichotomy is needed for the episodic–semantic dis-
tinction. Here, it becomes a dimension ranging from the per-
son remembering; to people who are very close to that person;
to those with a common social group or ethnic, racial, or
national identity; to those with minimal perceived relevance
to the individual. The judgment of self-reference can be made
by the person recalling the memory or an observer.
Understanding the concept of self-reference, and related topics
dealing with the self, has a large and growing literature that
integrates traditional laboratory memory research with clini-
cal, social, and other areas in psychology and neuroscience.

The self has long played a central role in psychology
(Leary & Tangney, 2012). To avoid the complexity of the
concept of the self, psychology uses hyphenated selves
(Allport, 1955). In these hyphenated terms, the self usually
can be viewed as no more than a locus in space and time,
which refers reflexively to the same physical entity, possibly
at an earlier place and time. For instance, for the terms self-
concept or self-knowledge, people have a concept or knowl-
edge of themselves in much the way they might have a con-
cept or knowledge of an apple. The needed details of the self

are particular to the theory describing self-concept or self-
knowledge (e.g., Campbell et al., 2003; Hoyle, 2006). The
same lack of details holds for the self of self-reference used
here, and its inclusion as a dimension is an opportunity to
explore the specific meanings that are important to memory
research.

Narrative theories, which describe the life of an individual
in terms of the organization of their autobiographical memo-
ries (Bruner, 1986; Habermas, 2019), are the main approach to
self-reference in cognitive psychology. They include several
related concepts including autobiographical reasoning,
which is a “dimension of narrative focused on the subjective
impact of the event on the self” (Habermas & Bluck, 2000;
McLean et al., 2017), narrative identity (Adler et al., 2016),
narrative coherence (Reese et al., 2011), self-narrative focus
(Rubin, Berntsen, et al., 2019) and self-concept focus (Rubin,
2020b), which measures the individual difference to make
events central to one’s identity, and self-concept clarity
(Campbell et al., 1996), which assesses the extent to which
beliefs about the self are clearly and confidently defined, in-
ternally consistent, and stable. These concepts are often used
to compare the construction of past and future events
(Boucher & Scoboria, 2014; Rubin et al., 2019) and to trace
the development over the lifespan of self-reference and its
effects (Bauer, 2015; Habermas, & Köber, 2015; Nelson &
Fivush, 2004).

The aspects of self-reference just reviewed depend on
many neural systems. Nonetheless, neuroimaging studies of
self-reference provide reasonably consistent findings. The
most common areas to emerge in a variety of tasks in fMRI
studies of self-reference are the medial prefrontal cortex and
the posterior cingulate cortex (Denny et al., 2012; Kim &
Johnson, 2012; Moran et al., 2009; Morel et al., 2014) with
damage to the medial prefrontal cortex removing self-
reference effects (Philippi et al., 2012). Thus, a plausible un-
derlying neural basis for this dimension exists.

Scenes

According to the theory of event memory (Rubin & Umanath,
2015), an event memory is a mentally constructed scene. An
event memory differs from an abstract idea and from a collec-
tion of objects and actions that could populate an event but
that have no clear location relative to each other or to the
person remembering them. As an example, consider a meal
at a restaurant with a friend. Information that you might need
to indicate you know what happened might include what you
each ordered, the quality of the service, and the content of
your conversation. Information that you might need to indi-
cate you remember the meal as an event or an episodic mem-
ory might include where you sat in relation to your friend or in
the restaurant as a whole. This spatial information would be
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relative to the mental location from which you recalled the
meal.

As would be the case with drawing a scene, a mentally
constructed scene is remembered from a single location. It
may be from where you were at the time of the event, which
is called a first-person or field perspective, or from an external
vantage point, which is called a third-person or observer per-
spective (Nigro & Neisser, 1983; Rice, & Rubin, 2009;
Robinson& Swanson, 1993). The act of constructing a mental
scene thereby locates the person recalling it in relation to the
rest of the event (Berntsen & Rubin, 2006; Butler et al., 2016;
McIsaac & Eich, 2002; Rice & Rubin, 2011). In doing this,
the act of constructing a scene forces a person to imagine
himself or herself in one particular location (Rubin &
Umanath, 2015). Thus, the scene provides the sense of being
located relative to the event during recall, which may or may
not coincide with the location at encoding. Nonetheless, a
single location supports experiencing a memory with a sense
of reliving and vividness, which both add evidence that the
event was actually witnessed and therefore should be believed
(Rubin, Deffler, et al., 2019; Rubin & Umanath, 2015). The
scene also creates a locus in space and time for the person
recalling the memory and thus helps support self-reference
when it exists (Neisser, 1988).

The literature uses the terms scene and scene construction
in a variety of ways. They can include measures as diverse as
boundary extension, navigation, recall of isolated visual ele-
ments, and event segmentation (for a review, see Rubin &
Umanath, 2015). However, here scene and scene construction
are restricted to the concept as it is described in terms of
having an event memory—that is, an organized spatial layout
that locates the person remembering relative to the rest of the
scene. We have long known that visual imagery has strong
effects on memory (Brewer, 1986; Rubin, 2006; Rubin et al.,
2003); the crucial claim is that this is due in part to the spatial
layout and not just the contents of the memory (Rubin, 2020a;
Rubin, Deffler, et al., 2019; Rubin & Umanath, 2015).

Constructed scenes can include actual witnessed events but
also events about others and imagined events in the past and
future. Such scenes all use similar processes, but vary on their
degree of self-reference, effort needed for construction, and
other factors (Rubin & Umanath, 2015). The scene need not
be remembered explicitly; in earlier work, we concentrated on
explicit memories, but the dimensional model leaves a space
for implicit scene memories.

The remembered scene, like a picture, is a single scene,
even if it represents multiple encodings. Remembering the
time of events is a distinct process from the construction of
autobiographical memories (Friedman 1993, 2004, 2005;
Thompson et al., 1996). Thus, unlike Tulving’s definition of
an episodic memory, a scene need not be for a single encoding
but can be a summary or prototype (e.g., Posner & Keele,
1970) of a series of repeated scenes that can be constructed

as the same basic scene (e.g., the scene component of a gener-
ic, or future, meal at a restaurant with a friend).

The concept of a mentally constructed scene is based on
evidence from studies of human neuropsychological damage.
The loss of the ability to form a scene (e.g., to be able to
imagine a prototypical beach on a sunny day) and the loss of
explicit, but not implicit, autobiographical memory occur to-
gether in hippocampal amnesia (Hassabis et al., 2007;
Maguire &Mullally, 2013; Tulving, 2002). Moreover, people
with damage earlier in the visual ventral stream, which is
needed to construct scenes, have a rarer form of amnesia:
visual-memory-deficit amnesia (Greenberg et al., 2005;
Greenberg & Rubin, 2003; Rubin & Greenberg, 1998). This
provides strong independent support for the role of scenes in
event memory because the damage often spares the hippocam-
pi, which, although necessary for scene construction, have
many functions not involving visual processing. For either
type of damage, the inability to construct a scene and amnesia
co-occur. A similar claim cannot be made for any other prop-
erty of memory (Rubin & Umanath, 2015).

FMRI studies of vision and memory support the neuropsy-
chological findings that the visual ventral stream is centrally
involved in scene construction and event memory (e.g.,
Baldassano et al., 2016; Cabeza et al., 2004; Daselaar et al.,
2008; Kanwisher & Dilks, 2014; see Rubin & Umanath,
2015, for a review). For instance, scenes activate the
parahippocampal place area more than objects. For indoor
scenes, parahippocampal place area remains activated even if
objects are removed, leaving just the walls and floor (Epstein &
Kanwisher, 1998). The parahippocampal cortex is active for
objects that evoke a strong sense of the surrounding space com-
pared with ones that do not (Mullally & Maguire, 2013). Thus,
the neural basis of scene construction has strong converging
evidence both from neuropsychological damage cases and from
studies that measure activation in nonclinical individuals.
Unlike the neuropsychological damage cases involving the loss
of autobiographical memories, the scenes in the imaging studies
often involve minimal self-relevance reinforcing that these two
dimensions are independent except for scene memory locating
the person remembering relative to the contents of the memory.

At a more general level, scenes stress an ecological ap-
proach that psychology minimized as it established itself as
a science. In simplifying stimuli to understand complex prob-
lems of perception, memory, and neuroscience, researchers
focused on isolated objects, considering the event or scene
as a form of general context. However, for the intact, mobile
organism, scenes and events are important levels of analysis
on their own.

Explicit processes

The third dimension is explicit versus implicit processes. The
idea that some knowledge is available to conscious
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introspection, whereas other knowledge can only be demon-
strated in a procedural manner precedes the experimental
study of memory. This idea is even reflected in our everyday
language, such as recollection versus skill. That is, the basic
phenomena to be explained were not invented by modern
memory researchers.Moreover, from the earliest experimental
studies, explicit and implicit processes have been intertwined.
Ebbinghaus (1885/1964), for example, chose an implicit mea-
sure based on trials saved in relearning lists to measure gains
in explicit recall.

In themodernmemory literature, the explicit versus implic-
it dimension is generally conceptualized as a dichotomy.
However, a continuous dimension is supported by concepts
of consciousness in which memories can slowly develop and
become fully conscious because of a strategic search or can
remain below the level of consciousness and drift into con-
scious recollection in times of boredom, daydreaming, or
mind wandering (Mandler, 1994; Seli et al., 2016; Singer,
1966; for a review see Berntsen, 2009). Consistent with this
continuity, the judgment of explicit content often can be made
on information that was initially recalled implicitly, but that
later reached the level of consciousness.

There is an extensive theoretical literature within the last
few decades on the explicit-implicit distinction. Given the
goal of offering an alternative to Tulving’s episodic–
semantic distinction and Squire’s hierarchy, which uses it, I
focus on the declarative versus procedural (Squire, 1987),
declarative versus nondeclarative (Squire, 2004, p. 173), or
available-to-conscious-recollection (Squire, 2004, p. 171) as-
pects of this distinction and do not reconcile this conception
with other alternatives in the memory literature. In particular, I
do not include the intention-to-recall alternative, which inves-
tigates whether participants in experiments measuring implicit
memory actually had an intention to recall making what the
experimenter had planned as a measure of implicit memory
into a measure of explicit memory. This became an issue in
distinguishing relatively process-pure implicit memories in
the laboratory from those tainted by explicit recall (for a
review, see Roediger, 1990). Combining both the available-
to-conscious-recollection and the intention-to-recall aspects
into one scientific concept is not supported by the behavioral
or neural data (Dew & Cabeza, 2011), and the available-to-
conscious-recollection is more central to the main distinction
needed for accounting for Tulving’s episodic–semantic
distinction.

The distinction between explicit and implicit memory,
though widely accepted, has always been complex. For in-
stance, Squire (1987, pp. 167–169) lists many divisions of
memory closely related to the explicit versus implicit memory
distinction that have developed in different theoretical frame-
works. These include declarative versus procedural, knowing
that versus knowing how, conscious recollection versus skills,
memory with record versus memory without record,

autobiographical versus perceptual, and representational ver-
sus dispositional. Squire also argued that it is hard to imagine a
total separation of the neural systems for this distinction, be-
cause the later-evolving explicit memory processes depend in
part on earlier-evolving implicit memory neural regions.
Moreover, individual implicit categories in his hierarchy can
sometimes be explicit. For instance, skills are often learned as
explicit memories and become implicit with practice, and
priming can have an explicit component.

Squire noted specific neural regions that were relevant to
the implicit tasks he included. Squire’s (2004, p. 173) Fig. 1
includes procedural skills and habits with a neural basis in the
striatum, priming and perceptual learning with a neural basis
in neocortex, simple classical conditioning of emotional re-
sponses with a neural basis the amygdala, and simple classical
conditioning of skeletal responses with a neural basis in the
cerebellum. The amygdala also had the more general role of
being “able to modulate the strength of both declarative and
nondeclarative memory.” Moreover, there are neuropsycho-
logical cases that show that amygdala damage leaves no phys-
iological evidence of the classical conditioning of emotional
response, but leaves the conscious recollection of the contin-
gencies. In contrast, hippocampal damage removes the con-
scious recollection, but leaves the physiological evidence of
conditioning (Bechara et al., 1995).

Squire’s placement of “simple classical conditioning” un-
der implicit memory has also been contentious. Classical con-
ditioning, with the possible addition of operant conditioning,
can be viewed as a basic process involved in all memory.
Squire (1994) viewed classical conditioning occurring both
with and without awareness of the contingencies and provided
evidence with control subjects, as well as individuals with
amnesia, to support this view (Clark & Squire, 1998, 1999).
However, an opposing view is that, “there is no convincing
evidence for conditioning in human subjects without aware-
ness of the contingencies” (Boakes, 1989, p. 389; Brewer,
1974). Lovibond and Shanks (2002) reanalyzed data provided
by Clark and Squire (1998, 1999) and agreed with Boakes’s
(1989) and Brewer’s (1974) strong claim. This suggests that
memories of conditioning are learned explicitly and should be
classified as implicit or explicit depending on their recall, sim-
ilar to skills performed implicitly after being that are learned
explicitly (Lovibond et al., 2011; Weidemann et al., 2013).

In a review article on the “porous boundaries” between
explicit and implicit memory, Dew and Cabeza (2011) con-
clude that the constructs used in the literature to distinguish
between explicit and implicit memory have not yielded data
consistent with the dichotomy. They conclude, “simple di-
chotomies between explicit and implicit memory are inade-
quate given the current state of the memory literature” (Dew&
Cabeza, 2011, p. 185). A possible contribution of the dimen-
sional model is that because explicit memory is a heteroge-
neous dimension, systematic variation in it could be accounted
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for by other dimensions. However, this does not seem prom-
ising for the individual tasks Squire (1987) includes in his
hierarchies.

Another problem for the explicit versus implicit dimension
is that many implicit processes are more encapsulated in that
they are specialized in terms of behavioral response (e.g., eye
blink and skin conductance responses). Such processes are
more localized neurally and might have a harder, and perhaps
impossible, time entering explicit memory at recall. The di-
mensional model can contribute more to complex implicit
memories that involve widespread systems that produce be-
haviors that are similar to, and that can more easily cross the
boundary into, explicit memories at recall than for these more
encapsulated processes.

Unlike the self-reference and scene construction dimen-
sions, empirical support for a plausible neural basis for an
explicit versus implicit distinction is lacking. The neural basis
of the implicit versus explicit memory distinction would be
clarified by either a well-developed account of the neural basis
of consciousness or one of short-term or workingmemory that
indicates the areas responsible for a memory being in the
conscious now. However, neither currently exists. Rather,
for the episodic versus semantic memory distinction, the di-
mensional model, and psychology in general, new constructs
of implicit memory will be needed, or more likely, consistent
with Dew and Cabeza (2011), a collection of processes that
function to different extents in different situations.

Categories of memory formed by combining
all three dimensions

As shown in Fig. 2, eight categories are formedwhen the three
dimensions with end point of explicit versus implicit memory,
scene versus non-scene, and self-reference versus non-self-
reference are each made into dichotomies. The four explicit
categories will be considered first in the following order:
scene self-reference, scene non-self-reference, non-scene
self-reference, and non-scene non-self-reference. After these
four, explicit non-scene memory with and without self-
reference will be considered again in a single section to make
the discussion of loss in neuropsychological damage easier.
For the four implicit categories, a different organization is
more useful, with scene memory with and without self-
reference and self-reference memory with and without scene
memory discussed together.

Some of these categories contain well-studied forms of
memory, whereas others place topics into the conceptual
space ofmemory that have been excluded.Well-studied forms
of memory in the conceptual space include episodic and se-
mantic memory in explicit scene self-reference and explicit
non-scene non-self-reference memory categories, respective-
ly. Categories containing topics previously excluded from the

conceptual space follow in the order in which they are pre-
sented in the rest of the section. Explicit scene non-self-
reference memory includes real and fictional non-
autobiographical events. Explicit non-scene self-reference
memory includes autobiographical facts, semanticized forms
of autobiographical memory, and the recently introduced per-
sonal semantics, which is an extension to Tulving’s distinction
between episodic and semantic memory. Implicit scene mem-
ory with and without self-reference includes recognizing peo-
ple and objects as a function of their context, traversing famil-
iar routes without explicit memory, and déjà vu. Implicit self-
reference memory with and without scenes includes aspects of
personality and other habitual ways of behaving, stress, worry
and phobias.

Explicit scene self-reference memory

This category includes episodic memory and autobiographical
memory in other classification systems. Thus, a loss of explicit
self-reference memories results in amnesia, though some per-
sonal knowledge is typically preserved (see Cermak &
O’Connor, 1983; Hirst, 1994; Klein & Lax, 2010; Tulving,
1993; Tulving et al., 1988; Warrington & McCarthy, 1988).

For Tulving, episodic memories must be recalled explicitly
by the personwho experienced them. They alsomust be for an
event remembered at a specific place and time; memories
about objects free of their spatial and temporal context are
semantic memories. Thus, in the dimensional model, episodic
memories are explicit, self-related, scene memories; they fit
into one category of the cube rather than being a major divi-
sion in a hierarchy or their own category in Fig. 3. This is
because episodic memories have numerous other properties,
many of which can be viewed as independent processes
(Tulving, 1983, p. 35, Table 3.1). When these are included,
episodic memories become a subset of the category shown in
Fig. 3. The most important of these properties for current
purposes include the following. Episodic memories must
come with a sense of reliving in the form of autonoetic con-
sciousness or mental time travel (Rubin et al., 2003; Tulving,
1985). Such reliving usually depends on having a constructed
scene at recall (Rubin & Umanath, 2015). Episodic memories
must be recalled voluntarily not involuntarily (i.e., in retrieval
mode; Tulving, 1984, pp. 230–231). Episodic memories must
be for a single occurrence (Tulving, 1972, 1983, 2002) and
not a merging of information from similar occurrences, which
is counter to the more process-oriented constructive approach
to memory used to formulate dimensions (Bartlett, 1932;
Neisser 1967, 1976; Rubin, 1988, 1995, 1998, 2006, 2014;
Rubin & Umanath, 2015).

The combination of these and the other additional proper-
ties into a single theoretical entity has long been questioned by
leading memory theorists (Anderson & Ross, 1980; McKoon
et al., 1986; McKoon & Ratcliff, 1979; and in most
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commentaries in Tulving, 1984; for a review, see Rubin &
Umanath, 2015). Even though many current researchers
would not subscribe to all these properties, they still govern
most studies of episodic memory (e.g., items presented once
for explicit voluntary recall that are judged as remembered
instead of known). These added properties also remain part
of the theory of episodic memory. The use of dimensions with
added restrictions for other properties of episodic memory,
instead of a single combined concept of episodic memory,
should help clarify both the behavior and neural basis of
Tulving’s concept of episodic memory and how it fits into
the theoretical organization of memory in general.

Explicit scene non-self-reference memory

The dimensional organization allows real and fictional events
that are not autobiographical to be considered in the non-self-
reference explicit scene category, something that is missing
from the current episodic versus semantic conception of mem-
ory in which episodic memories must have self-reference
(Larsen, 1988; Pillemer et al., 2015; Rubin 1995). Larsen
writes that Tulving’s definition of episodic memory left such
non-self-reference memories, including memories for events
that were reported to the person recalling them, “in no-man’s
land, outside the taxonomy that came to guide memory re-
search” (Larsen, 1988, p. 331). Moreover, people often have
a sense of reliving for characters in an event with whom they
identify or empathize (e.g., Rubin 1995). People can even
remember another person’s autobiographical memory as their
own (Sheen et al., 2001). Much of social communication,
cinema, and literature, including oral traditions, depends upon
such abilities to assimilate explicit non-self-reference scene
memories. In cases of neuropsychological damage, explicit
non-self-reference scene memory includes patients who can-
not imagine a generic scene and thus have a deficit in event
memory (e.g., Hassabis et al., 2007).

Explicit non-scene self-reference memory

In an early paper, Brewer (1986) provided a taxonomy of
autobiographical memories in which explicit nonimaginal
(and thus non-scene) self-reference memories were autobio-
graphical facts if they were for one occurrence or were self-
schema if they repeated with variation. Prebble et al. (2013)
made a similar point that “semanticized forms” of autobio-
graphical memory are central to a sense of self. Renoult
et al. (2012) added personal semantics, which includes auto-
biographical facts, self-knowledge, repeated events, and auto-
biographically significant concepts. In many theories, infor-
mation related to an event, whether it is tied to the specific
event or is semanticized from other memories, is combined in
the process of remembering the event (Rubin, 2006, 2012;
Rubin & Umanath, 2015).

Explicit non-scene non-self-reference memory

This category includes semantic memory. Tulving wrote
much less about the properties of semantic memory, except
as a contrast to episodic memory, and so there is little to add
here beyond noting its placement. As with episodic memory,
it need not be the only type of memory in its cube.

Explicit non-scene memory with and without self-
reference produce semantic memory loss in neuro-
psychological damage

Such loss occurs in Korsakov’s syndrome (Butters & Cermak,
1986) and some cases of herpes simplex encephalitis (Wilson
&Wearing, 1995). Moreover, consistent with the neural basis
of scene memory, the damage involved in these cases extends
beyond the medial temporal and ventral stream areas involved
in scene memory. In addition, people with amnesia who lose
scene memory often still retain self-reference. For instance,
Clive Wearing retained a sense of things and people related
to him even though the memories indicating this were often
confabulations (Wilson & Wearing, 1995). Thus, the dimen-
sional approach helps to organize neuropsychological cases of
memory loss in terms of dimensions developed to account for
memory in general. Moreover, as will be discussed in the
section on “implicit self-reference memory,” the dimensional
approach helps makes sense of the effects of implicit memory
and social interactions in amnesia (Hirst, 1994). Combined
with added processes, including, those for the individual
senses, language, and narrative (Greenberg & Rubin, 2003),
it allows for a more systematic view of neuropsychological
damage than does the episodic–semantic distinction.

Implicit scene memory with and without self-
reference

Implicit scene memory includes effects in perception and ac-
tion that are affected by their particular scene-based context.
Depending on what is in the memory, it may have or not have
self-reference, and the effects of difference between these two
is not clear. Examples include recognizing people in, but not
out, of their usual physical context (e.g., Mandler’s 1980 ex-
ample of not recognizing the butcher on the bus); knowing
and adapting to what is coming next when walking a familiar
route without any explicit memory of the route coming to
mind, perhaps while attention is on a more demanding task.
The dimensional model categorizes these examples as implicit
scene memory and places them within an organization of
memory that allows them to be compared with other phenom-
ena in terms of well-studied dimensions.

Déjà vu is also classified as implicit scene memory.
Consistent with the increase of familiarity and reliving of
scene memory in explicit memory, in déjà vu there is a sense
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of familiarity and reliving without any explicit memory of a
prior experience (Rubin & Umanath, 2015). Brown (2003,
2004) reports several studies, based on both self-reports and
analyses of participants’ descriptions, in which the most com-
mon trigger of a déjà vu state is the similarity with an earlier
scene. In a direct test of the claim that déjà vu depends on a
similarity in scenes that is not explicitly noted, Cleary et al.
(2009) matched the configural layout, but not the contents, of
two scenes. One member of the pair of scenes was presented;
the other was not. Only pairs involving presented scenes that
were not recalled (i.e., not brought into explicit memory) were
examined further. The scene of these pairs that was not pre-
sented had an increased probability of déjà vu states when
compared with control scenes, and when these déjà vu states
occurred, participants rated the familiarity of these
nonpresented scenes as higher.

Implicit self-reference memory with and without
scenes

Implicit and explicit non-self-reference memories have major
literatures in laboratory studies of words, and explicit self-
reference memories has a major literature in autobiographical
memory. Implicit self-reference memories do not. Whether all
implicit self-reference memories differ from implicit non-self-
reference memories in theoretically interesting ways is an
open question, but at first glance, implicit self-reference mem-
ory looks like a major component of personality and other
habitual ways of behaving. Considering them this way would
help to integrate individual differences variables related to
personality into an organizational scheme for memory, pro-
viding a framework to examine their contributions on the
same level of analysis as other forms of memory. In terms of
clinical phenomena, implicit self-reference memories might
be considered as underlying aspects of anxiety disorders when
they produce negative emotions. This relationship could occur
for implicit memories of scenes including posttraumatic stress
disorder symptoms related to traumatic events and worry re-
lated to possible future events, and for non-scene isolated
objects in phobias.

Hirst (1994) developed much more detailed functions for
what I am calling implicit self-reference memories, which he
supported empirically by studies and observations of amne-
sics. He notes that amnesics have a sense of self and self-
reference that not only endured the onset of deficits in explicit
memory but that also changed to adapt to their amnesia with-
out the aid of post onset explicit memory. He notes that al-
though implicit memories may not affect the life narrative or
explicit recall of memories, they clearly impact actions and
self-construal. For instance, H. M. could not explicitly recall
the death of his parents, but knew implicitly that he was a
person without parents and acted accordingly. His own pa-
tients often could not recall their marriages, divorces,

illnesses, and children’s births, but acted in a way that indicat-
ed they had an implicit sense of self that reflected the reality
such events produced. For instance, he describes a patient who
recalled spared explicit memories from his early job working
in a lumber camp but had the demeanor and dress of the
executive he later became but did not recall explicitly. He
stresses that such implicit contributions also depend on social
interactions and thus a socially constructed self at the local and
collective level. It is reasonable to assume these analyses ap-
ply to people with normal forgetting, though excluding explic-
it contributions may be more difficult.

Summary of categories of memories

The automatic, mechanical creation of categories with prop-
erties that fit into a conceptually defined space is a major
advantage of the dimensional approach. In contrast, hierar-
chies describe and organize categories that have already been
formed and do not require properties to extend beyond each
category. A new category that allows phenomena to be under-
stood is the most interesting outcome of a dimensional ap-
proach. However, even showing that some created categories
are not different in interesting ways from those adjacent to
them is a way of demonstrating a local generalization across
theoretically important dimensions.

In this process, the continua organize the categories into a
single space and thus allow contact with the category-based
existing literature. In addition, because individual memories
vary in a continuous fashion with values in the middle of their
range as well as the extremes used to create the categories,
consideration of values away from the extreme and quantita-
tive models based on continuous variables are possible.

Limitations

A dimensional organization is proposed as an alternative to
the hierarchical organization now used for memory. Like the
episodic–semantic distinction, and Squire’s hierarchy in
which it is embedded, it argues that memory can be divided
into subtypes with behavioral properties and neural substrates.
Like these theoretical statements, it is not intended to solve all
problems in memory research. The limitations are
longstanding; Squire (1987, 2004) discussed some of these
issues as complications to the hierarchical structure, while
stressing that memory is not a unitary concept.

The concepts of short-term and working memory were not
considered because Tulving’s theory of episodic and semantic
memory does not include them, though he did make some use
of them. In his earliest paper on episodic memory, Tulving
notes that the term working memory occurs in about 25 cate-
gories of memory in a collection of book chapters (Tulving,
1972, p. 382). In a recent paper, he notes that the amnesic KC
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has a normal short-term memory (Tulving, 2002, p. 13). In his
book, he discusses a working versus reference memory dis-
tinction in the animal literature that is close to the episodic
versus semantic memory distinction and not to working mem-
ory as it used in the human literature (Tulving, 1983, pp. 118–
120). Nonetheless, the concepts of short-term and working
memory are close to James’s (1890) concept of the conscious
now and thus can be considered as indications of information
entering explicit memory. In the process-focused, constructive
approach used here, the concept of the conscious now can be
viewed as part of the processes of attention (Rubin, 2012, pp.
24–26). Thus, based on Tulving’s theory and the constructive
process approach of the dimensional model, the theoretical
distinction between short-term and working memory and
long-term memory was also not addressed here.

The development and interaction of the three dimensions
over the lifespan remains to be examined in the dimensional
model, though from what is known the dimensions have dif-
ferent patterns of development (Bauer, 2007; Rubin, 2012;
Rubin & Umanath, 2015). Using language use as a measure
of development, self-reference is present when the first-person
pronoun and the possessive “mine” are used with more com-
plex aspects of self-reference developing into adolescence
(Bohn & Berntsen, 2008; Habermas & Bluck, 2000; Nelson
& Fivush, 2004). Similarly, explicit memory is present when
speech about the past begins. Earlier development can be
found with nonlinguistic measures. Less is known about the
more recent construct of scenes used here, but it is clear that
young children act on the layout of their environment, are
sensitive to changes to it, and are cued by it to talk spontane-
ously about what happened earlier when a scene is revisited
(e.g., Hjuler et al., 2021; Sonne et al., 2020).

In addition, I limited the dimensions to account for the
major distinctions in the episodic–semantic distinction and
Squire’s hierarchy. For other purposes, such as extending
these ideas to autobiographical memory (Rubin, 2019), differ-
ent dimensions could be used along with or instead of the ones
considered here. In particular, I did not include the intention-
to-recall aspect of explicit memory used in distinguishing im-
plicit memories in the laboratory. A dimension based on the
processes of intention or volition to recall might be consid-
ered, which when crossed with other dimensions, would pro-
vide categories for involuntary and voluntary memories
(Berntsen, 2009). An emotional intensity dimension might
also be considered. A valence dimension would be more dif-
ficult to justify because the effects of valence are not as robust
as those of emotional intensity, and because positive versus
negative valence are not extremes of a single dimension
(Bradley et al., 1992; Talarico et al., 2004). Rather emotional
intensity might have to be divided into two dimensions, one
for positive and one for negative emotions. Such dimensions
might be especially relevant for the memory related aspects of
clinical disorders. In addition, the growing research area of

future events, which owesmuch to Tulving, research on imag-
ined events, which provide an important contrast to future
events, and counterfactuals, which can help understand both
of these areas could provide another dimension that would
clarify the model.

Summary

I am certain that I have not provided a detailed analysis of all
relevant theoretical issues and that, for any specific issue,
readers could provide improvements in their areas of exper-
tise. Moreover, if changes in definition of terms or other mod-
ifications were made, the episodic–semantic distinction might
be improved. Nonetheless, I claim that the dimensional model
is a useful alternative to the episodic–semantic distinction that
Tulving presented nearly a half century ago. The dimensional
model generates novel hypotheses for research, and it pro-
vides a better a summary of what is known and a better as-
sessment of the strengths and weaknesses of that knowledge.

The dimensional model demonstrates that dimensions have
clear advantages over hierarchies as organizational structures
for memory. The attempt to clearly describe the dimensions
required a critical examination of the basic distinctions used in
memory research. Moreover, each dimension’s interaction
with all other dimensions must be considered, which suggests
new categories of memory and places them in a theoretical
relation to other categories.

The new categories of memory solve a real problem in
current theory by providing a much more complete context
for memory research. In particular, it provides a home for
many homeless categories of memory, which were excluded
from the traditional taxonomies of memory. The contents I
suggest for some of these new categories have already been
studied. However, the content may be better understood when
placed into a dimensional structure that describes other mem-
ory research that provides a theoretical framework beyond
what has been developed for them in isolation. These new
categories include non-self-reference explicit scene memories
which provides a home for fiction and other people’s memo-
ries; self-reference implicit scene memories which provides a
home for déjà vu; and self-reference implicit non-scene mem-
ories, which provides a home for personality, habit, and pho-
bias. The last category could also provide a way to increase
the understanding of individual differences in memory. For all
these advantages, a dimensional organization provides a
strong alternative characterization of memory and a critical
examination of the basic concepts of memory research in gen-
eral and the episodic–semantic distinction in particular.
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