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Perspective

Introduction
Humans depend on other peopleto survive and thrive, and the ability
to assess others — to infer their traits and motives; to discern friend
from foe — is a fundamental capacity of the human mind". This capac-
ityisknown as impression formation, and while a central topic of social
cognitionresearch, it reflects the culmination of many basic cognitive,
perceptual and affective processes studied across areas of psychology.

Social impressions have long been considered multifaceted®* —
they involve conceptual knowledge of a target person’s attributes,
such as their trait characteristics~, goals and intentions®* ™", mental
states'>" and life circumstances (for example, wealth, geography or
group memberships)'* . Impressions alsoinvolve a perceiver’s attitude
towardsatarget” ", which caninclude the perceiver’s evaluative beliefs
and associations, affective responses and behavioural dispositions (for
example, to approach oravoid)?. These varied aspects of animpression
reflect the multiple waysin which humanslearn and how these learning
processes function together to guide social judgements, decisions and
actions?. These learning mechanisms further guide how impressions
arechanged (updated) inresponse to new information and experiences.

The notion that human thought and behaviour are rooted in
mechanisms of learning and memory is foundational in psychologi-
calscience”?, anditis thisidea thatinspired the emergence of social
cognition — a field originally known as ‘person memory’”. Human
learning and memory can be understood as a set of interacting memory
systems, each characterized by aunique profile of operation, psycho-
logical function, mode of expression and neural substrate®*, that
operate in concert to support adaptive behaviour®>***, Although clas-
sicaccounts ofimpression formation emphasize conceptual inferences
rooted insemantic memory"'7*** itis now clear that multiple learning
and memory mechanisms contribute to how people think about and
acttowards others.

In this Perspective, | describe major mechanisms of learning
and memory that support impression formation, integrating the-
ory and research from social psychology, cognitive psychology and

neuroscience. I begin by describingkey learning and memory processes
involved in social cognition — episodic memory, semantic memory,
instrumentallearning and Pavlovianlearning — and discuss their impli-
cations for impression formation and updating. I then discuss how a
consideration of these learning and memory systems and their inter-
actions illuminate longstanding theoretical questions regarding the
nature of implicit attitudes and process models of social cognition.

Learning and memory systems

When an individual meets someone, they experience that personin
multiple ways simultaneously: they encode the details of the event
(such as the person’s appearance and nonverbal attributes, the other
people involved and the context), they infer the person’s trait attrib-
utes and goals, they track whether the person responds positively or
negatively to the things they do and say, and they react emotionally
to the person (Fig. 1). Each form of learning — the details encoded
(episodic memory), the traits inferred (semantic memory), the
feedback tracked (instrumental learning) and the affect experienced
(Pavlovianlearning) — contributes to the emergent impression formed
of that person.

Inthis section, I describe the major learningand memory systems
thatare most relevant toimpression formation. I highlight the specific
kind of information each system encodes, how this informationis typi-
cally expressed, the degree to which it is consciously accessible and
howitisupdated.lalsonote the neural substrates of different learning
mechanismstoillustrate their functional separation and connections
to cognitive processes underlying judgement and behaviour (see Box 1
for asimilar memory systems analysis of intergroup social cognition).

Semantic memory

Semantic memory refers to the learning, representation and retrieval
of general knowledge — ‘the sky is blue’, ‘1+1=2’or ‘Sally is friendly,
clever and athletic’. Early theories of person perception and social
cognition were inspired by models of semantic memory?**, and
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approach associations from their positive feedback
(instrumental), and form a physiological fear
association with them upon seeing the needle nearby
(Pavlovian), all while encoding the multimodal details
ofthessituation (episodic).
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Box 1| Memory systems and intergroup social cognition

Impression formation and intergroup social cognition are closely
related phenomena: whereas impression formation concerns
individual-level processes, intergroup research extends this scope to
include group and societal levels of analysis, with group-level traits
and preferences corresponding to stereotypes and prejudice. Thus,
a memory systems analysis of impression formation also informs

theories of stereotyping and prejudice?”.

Clarifying representations of intergroup bias

From a memory systems perspective, and in line with classic
theories™, stereotypes reflect knowledge in semantic memory which
can be expressed directly in verbal reports or indirectly in conceptual
word classifications. However, a memory systems analysis departs
from classic theories by identifying multiple forms of prejudice (that
is, a group-level attitude). These correspond to semantic evaluative
associations, instrumental reward associations and Pavlovian

threat associations — each of which reflects a form of group-based
preference. Because an individual’s intergroup bias could involve
any combination of these processes, a memory systems framework
accounts for why prejudiced attitudes do not always align with
stereotype knowledge and why some forms of intergroup bias are
more likely than others to produce discriminatory behaviour'**°%1%,

Measuring intergroup bias

A memory systems framework also illuminates the measurement
of intergroup bias. For example, it clarifies that word-based
implicit-prejudice tasks primarily assess semantic evaluation and
that other measures are needed to assess affective or motivational

most contemporary models of impression formation continue to
assume a basis in semantic processes®,

Semantic memory is declarative, such that it is explicitly report-
able, and propositional, in thatit meaningfully links abstract linguistic
concepts”.Semantic memory is primarily represented in the anterior
temporal lobe*** and activated during social judgements in the medial
frontal cortex***, Although typically expressed via verbal self-report,
semantic associations canalso be expressed onindirect measures that
involve conceptual categorizations (for example, semantic priming).
Thatis, although a perceiveris aware of their semantic knowledge, this
knowledge canbe expressedindirectly (thatis, implicitly) and therefore
potentially without one’s intention or awareness.

In the context of impression formation, semantic memory sup-
portsknowledge regarding a person’s traits, goals, circumstances and
evaluation'>™", encoded as cognitive concepts organized in aseman-
tic network***. Semantic impressions can be based on direct verbal
descriptions of a person' or inferred from a person’s behaviour®”*°,

When semantic knowledge is activated, such as when a target
individualis encountered, thisinformation becomes accessible and
can influence person judgements**5, This semantic form of per-
son knowledge underpins major early theories of implicit social
cognition'**~**and intergroup bias** %, as well as more contemporary
perspectives on intersectional and multidimensional impression
formation’® 2,

It is unsurprising that theories of impression formation are
dominated by semantic models. Because semantic information

(that is, instrumental) processes. It further suggests that self-report
and implicit measures might differ not only because of the different
task design features®”, but also because they afford expressions of

different underlying processes'2>1%9213,

Predicting bias in behaviour

A common critique of intergroup research is that implicit bias
measures are often weakly associated with behaviour. The memory
systems approach was developed, in part, to clarify how measures of
implicit bias should predict behaviour'®. It suggests that measures
of bias reflecting semantic associations should primarily predict
high-level judgements and verbal behaviour, whereas measures
reflecting instrumental or Pavlovian associations should be more
predictive of nonverbal behaviours (for example, approach or social
distancing).

Reducing prejudice

A memory systems analysis informs prejudice reduction by clarifying
which aspects of bias are changeable and how they might be
changed. By considering mechanisms of updating, it informs the
design of interventions and assessment of their impacts. Furthermore,
by identifying forms of prejudice that are difficult to change (such

as Pavlovian associations or habits), this analysis highlights the
importance of structural interventions that supersede individual-level
responses’. That is, a memory systems framework suggests

that although models of individual-level processes are critical for
understanding how biases are formed and expressed, the effective
reduction of bias often requires structural-level interventions.

is declarative, it is very salient in the mind of a social perceiver®.
Moreover, semantic knowledge is highly functional in a complex
social milieu because it affords precision, nuance and flexibility;
complex semanticimpressions draw fromarich descriptive lexicon
and cantherefore describe a person from multiple angles and across
contexts®*®,

Updating of semantic knowledge occurs not through change in
existing knowledge, but rather through elaboration based on new
learning®®. In the context of impressions, a perceiver might learn new
complementary or contradictory traitinformationabout a person —for
example, thata professor who was strictinthe classroom is supportive
andfuninthelab. Existing knowledge canalso bereinterpretedin light
of new information®”: after discovering that the professor is support-
ive, their strictness in the classroom is reinterpreted as encourage-
ment. Although infrequently activated aspects of an impression can
be forgotten over time through retrieval-induced forgetting®**’, old
trait information is typically retained alongside new knowledge, and
aperceiver canselect relevant new information when forming explicit
judgements or summary evaluations'’°. Thus, while a perceiver’s
impression of Bob, the junk-hoarding neighbour, improves when they
learn that he recycles toys for sick children, the knowledge of Bob as
ahoarderremains.

Episodic memory
Episodic memory encodes multimodal snapshots of discrete experi-
ences, fromthe extraordinary, such asthe momentinthe delivery room
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when a parent first sets eyes on their newborn child, to the mundane,
suchasyesterday’s lunch transaction at the local deli”’. Early evidence
thatepisodic memory functions as anindependent system came from
studies of people with brain lesions. In afamous case, the removal of
patient H.M.'s medial temporal lobe (including the hippocampus) to
treat his severe epilepsy left him unable to form new episodic memories.
Yet, he retained knowledge of facts and the ability to play the piano —
capacities that rely on semantic and instrumental memory?. Since
then, neuroimaging studies of the medial temporal lobe in people
with brain lesions and in healthy individuals have further established
episodic memory as a separable memory system®72,

Inimpression formation, episodic memory supports the multisen-
sory encoding of an event’s details: the smell of autumn air, a friend’s
well-rehearsed words, their fiancé’s surprised look, the sparkle of a
diamond and the cheer of acrowd. Episodic memories provide specific
examples of a person’s behaviour that can inform an impression” .
For example, episodic recall of how much a person shared in a prior
interaction relies on the hippocampus’ and informs a perceiver’s
choice of whether or not to engage with that person again”’.

Episodicmemory canalso provideabasisfor semanticinference’”’.
A perceiver can infer trait characteristics from episodes of a person’s
behaviour deliberatively through attribution (for example, reasoning
thatSarahis generous because she leaves large tips)® or automatically
through spontaneous trait inferences (for example, encoding Sarah as
‘generous’ without conscious deliberation)’. Similarly, a discrete epi-
sodic memory (for example, vividly recalling 100 people at an event)
can give rise to a ‘gist’ memory (‘there was a big crowd’). Although
episodic memory and gist memory are simultaneously encoded®,
episodes guide specificjudgements (‘we will need 100 chairs’) whereas
gist guides more general, flexible judgements (‘we will need more
chairs than usual’)®.

Episodic memory updating is notincremental, in that it does not
change gradually along asingle trait or evaluative dimension. Similar to
semantic memory, new episodes are typically encoded alongside older
episodes; for example, a perceiver can remember separate instances
when their friend was either outgoing or reclusive. However, one’s
memory for an episode can change through reconsolidation: whenan
episodeisretrieved, it canbe modified or integrated with new informa-
tion and thenre-encoded inits modified form® %, Episodic memories
canalsobedistorted through theimagination of past or future events,
which might produce misremembering®*°, When misremembering
occurs, it often does so in a way that supports one’s motives®* or
is consistent with a stereotype® ' or a schema for how particular
traits should align®’. Changes such as these to episodes in memory,
which might form the basis of an impression, can thereby contribute
toimpression updating.

Instrumental learning

Social interactions involve the exchange of actions and feedback — a
perceiver gestures, the partner nods — and through this process, repeated
throughoutaninteraction, the perceiver forms abehaviour-based pref-
erence toward the partner. This process involves instrumental learning
(alsoknown as operant conditioning), anaction-based formoflearningin
whichbehavioursareassociated with outcomes through reinforcement®.
In contrast to semantic and episodic memories, instrumental learning
is encoded in terms of reward value via activity in the striatum and
expressed directly inbehaviour® ¢, Instrumental learning encompasses
bothgoal-directed learning, which supportsintentional, reward-driven
behaviour, and habits, which support automatically cued responses” %,

Goal-directed instrumental learning. Ingoal-directed instrumental
learning, the reward value of an action (such as approaching an object
or person) islearned through choice and feedback. Following rules of
reward reinforcement learning, choices that resultin positive feedback
arerepeated and those that result in negative feedback are not”. Instru-
mental learning occurs incrementally in response to reward prediction
errors (the discrepancy between expected and experienced reward
feedback), such that reward associations develop across repeated
experienceswithactionand feedback'®’. Because instrumental learning
involves the encoding and expression of preferences through action,
it has been theorized to underlie the behavioural (or conative) com-
ponent of attitudes®>?' and the priming of goal-directed behaviour'”",
Instrumental learning is further distinguished by its nondeclara-
tive (or implicit) operation, such that instrumental learning associa-
tions can be formed and expressed without deliberation or apparent
awareness'>'*. For example, on probabilistic reinforcement tasks that
involveincremental learning and therefore require the ability to track
accumulated feedback across many trials, people with amnesia (who
lack hippocampal function but retain normal striatal function) learn
to make correct behavioural choices but appear unaware of what they
have learned'*. In healthy individuals, nondeclarative instrumental
learning is often expressed as a skill — a well-practised, goal-directed
actionsequence that proceeds with little thought, such as playing the
piano, driving a standard-transmission car or swinging a golf club'®.
In the context of impression formation, instrumental learning
governs how people learn about others through direct social interac-
tion —thatis, through the exchange of action and feedback withanother
person?'%%1%7 Research that used functional magnetic resonance imag-
ing in combination with computational modelling showed that when
forminganimpressionthroughdirectinteractions,aperceiver encodes
theinstrumental reward value of approaching a partnerinadditionto
inferring the partner’strait characteristics, and that these representa-
tionsjointly contribute to decisions about the partner'®. Instrumental
associations have been likened to a gut feeling or intuition'’%; in the
context of personimpressions, they functionimplicitly to guide social
choicesindependently of explicit traits or attitudes®*'°? "2,
Incontrast to semantic and episodic updating, instrumental asso-
ciations are updated incrementally in response to prediction errors to
maintainarunningrepresentation of areward-based preference (that
is, expected value)”"*, A prediction error occurs when feedback is more
positive or negative thanexpected. The degree of updatinginresponse
to feedback depends on the size of the prediction error as well as the
learning rate (that is, the weighting of new information), resultingin a
revised expected value. This form of incremental preference updating
resembles the kind of gradual evaluative change that is often examined

in studies of impression updating™.

Habits. Frequently enacted behaviours, whether goal-directed or not,
cantransforminto a habit —abehaviour thatis automatically triggered
inresponse to an associated cue despite being contradictory or irrel-
evanttoone’s goals™. Whereas goal-directed instrumental learning is
associated with reward processing in the ventral striatum, habits are
associated with dorsal striatum activity”*%"'¢,

Insocial contexts, habits are expressed when a person’s presence
activates an automatic behavioural response — for example, reflex-
ively flashing a smile to a passing colleague or holding the door for
a friend”"'°', Such habits are often adaptive: they can enhance the
fluency of social interactions by requiring less deliberation, and an
impression based in habit might be more resistant to inconsistencies
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inapartner’s behaviour. However, habits might become maladaptive
when a partner or relationship changes: a person might offer a beer
to a friend who has quit drinking or mindlessly text an old partner
post-breakup. In either case, a habit’s unresponsiveness to feedback
makes it extremely resistant to change. Indeed, evidence that instru-
mentally learned person preferences persist after they are no longer
goal-consistent supports the role of habit in impressions!°¢10%1118,

Pavlovianlearning

Swiss neurologist Edouard Claparéde famously described a patient with
severe amnesia who greeted him each day asif they had never met. As
thestory goes, one day the doctor held atackin his hand, which pricked
the patient during their handshake. The next day, despite again having
no recollection of the doctor, the patient hesitated before shaking his
hand — apparent evidence of fear learning without awareness of its
cause. This classicaccount suggested a unique effect of Pavlovian fear
learning on social impressions.

Pavlovian learning (also known as classical conditioning) refers
to both a method and a mechanism; its mechanism describes how a
neutral stimulus (conditioned stimulus) comes to evoke a response
through its pairing with an aversive or appetitive stimulus (uncondi-
tioned stimulus)*. Pavlovian learning can be aversive or appetitive,
although mostresearch has focused on aversive (fear) conditioning™.
Importantly for the present purposes, Pavlovianlearning represents a
stimulus-outcome association — that s, areaction to a stimulus such
as arousal or freezing — as opposed to a conceptual or action associa-
tion, anditis further distinguished from other memory systems by its
substrate inamygdala-related circuitry’?*'?, Pavlovian aversive condi-
tioning functions nondeclaratively®*'*>** and is expressed primarily as
behavioural freezing, autonomic arousal and heightened attentional
vigilance'*. In the context of impression formation, a Pavlovian aver-
sive component would represent a threat-based association, distinct
from mere dislike or other negatively valenced responses'',

Inattitudes andimpressionsresearch, the term‘classical condition-
ing’ is sometimes invoked to describe evaluative conditioning'"'# %,
However, evaluative conditioning procedures typically involve the
pairing of conceptual stimuli (for example, words or complex pictures,
as opposed to an electric shock or food reward) and are measured as
expression of conceptual valence judgements or associations, rather
than physiological arousal or behavioural freezing, and therefore the
effects of evaluative conditioning are more consistent with a seman-
tic learning mechanism than with an amygdala-mediated Pavlovian
learning mechanism 1753051,

Pavlovian-conditioned associations are not directly updated;
instead, new associations are formed alongside existing associations'.
These new associations can inhibit the expression of older threat
associations (in aversive conditioning) to produce extinction; how-
ever, because the original associations remain, learned fear is easily
re-established. It might be possible to change Pavlovian associations
through reactivation and reconsolidation'™*, but it remains unclear
whether thisintervention changes the underlying association or only
its expression in behaviour*',

Although aversive conditioning is robust in humans™® and has
been proposed as a component of intergroup bias'>"?¢1*1%0 jts role
in impression formation has not been systematically investigated.
Nevertheless, many existing findings are consistent with a role for
Pavlovian fear conditioningin socialimpressions. Research onimplicit
prejudiceis consistent with a distinction between associations rooted
in Pavlovian threat and semantic valence, with prejudiced behaviour

138

more strongly associated with threat-based associations'. In studies
of intergroup interaction, a Pavlovian form of prejudice is consistent
with evidence of social distance, stilted speech and action, interac-
tion anxiety and fear-related affect — much like Claparéde’s famous
patient"**™*°, Although more researchis needed to determine the role
of Pavlovian learning inimpression formation, these findings suggest
thatit supports affective and threat-related behavioural responses to
persons and groups.

In sum, a memory systems analysis clarifies that people learn
aboutandrepresent persons through multiple learning mechanisms:
semantic, episodic, instrumental and Pavlovian. These memory sys-
tems are separable, with unique operating characteristics and distinct
neural substrates, and they function to produce specific kinds of social
behaviour (Fig. 2). The multilevel person representation they create
constitutes a holisticimpression — a collection of knowledge, beliefs,
preferences and opinions about a person, as well as the affective reac-
tions and approach tendencies of the perceiver toward the person.
Although impressions have long been considered multifaceted"*'¥,
this analysis specifies the mechanisms that support these facets and
their unique rolesin social behaviour.

Independent and interactive effects

Despite their unique features, learning and memory systems typi-
cally function in concert: during impression formation, perceivers
simultaneously encode episodic information about the event, infer
semantic knowledge about the person’s traits and characteristics,
develop a behavioural disposition through instrumental feedback,
and form affective associations through Pavlovian learning®. Learn-
ing and memory systems also interact, whereby one memory system
shapes or competes with another*®'*°, A key advance provided by a
learning and memory analysis is that different aspects of an impres-
sion — subserved by semantic, episodic, instrumental or Pavlovian
systems — are expressed in different ways, and that a consideration of
theirindependent and interactive effects is essential for predicting
how person impressions guide behaviour.

Independent effects on personimpressions

Independent effects refer to cases where two or more memory systems
have simultaneous yet unique effects onjudgement or behaviour. Here,
I describe such effects as they relate to implicit evaluation and the
interplay of traits and evaluations.

Multiple forms of implicit evaluation. Implicit evaluation refers to
the indirect expression of positive or negative evaluation towards
a person or object™. The construct of implicit evaluation — that is,
how implicit evaluations are formed, represented in the mind and
expressed in behaviour, and whether they function automatically or
unconsciously — is central to impression-formation research?, yet it
has been difficult to explain®*"'*,

Fromalearning perspective, implicit evaluation reflects the oper-
ation of one or more different underlying memory systems®"'*°, For
example, implicit evaluation could reflect an instrumental reward or
Pavlovianthreatassociation, both of which operate nondeclaratively and
are expressed implicitly. Alternatively, implicit evaluation could reflect
semanticknowledge which, although declarative and therefore subject
to awareness, can be expressed indirectly on implicit tasks. In many
cases, an implicit evaluation involves a combination of these systems.
Considering the memory system basis of animplicit evaluation clarifies
its features, function and expression and its potential for change.
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Fig.2| A memory systems model of person impression.
Neural correlates of episodic, semantic, instrumental
(including habit) and aversive Pavlovian memory systems
and examples of their expressions in social behaviour.

A personimpression might comprise one or more of these
memory systems, and each might have varying degrees of
influence on different channels of expression (indicated by
arrow thickness).
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Nearly all existing studies of implicit evaluation concern semantic
memory because they rely on tasks that primarily assess semantic asso-
ciations between concepts and categories, such as evaluative priming
tasks', the implicit-association test™*, and the affect-misattribution
procedure'. Although some early models of implicit evaluation pro-
posed a basis in affect®*5**¢, evidence for these accounts relied on
data from semantic-categorization tasks which, in subsequent work,
were shown to assess semantic rather than affective associations™""*%,
Thus, conventional implicit-evaluation tasks, which rely on semantic
categorization, are now understood to be primarily sensitive to seman-
ticand not affective associations*"*"5?1, Assuch, they can furtherbe
understood as reflecting knowledge that is declarative but observed
indirectly when assessed with an implicit task.

An affective form of implicit evaluation has been proposed to
correspond to a Pavlovian association?->>'*°, which can be assessed
by physiological measures of skin conductance (an autonomic arousal
indicator of either positive or negative affect depending on the elici-
tor) or the startle eyeblink response (an index of amygdala activity
associated with the Pavlovian threat response)'®. In early researchon
impression formation, a larger skin conductance response, suggest-
ing implicit affective arousal, was associated with greater attraction
towards agreeable partners'®.Inthe intergroup domain, the startle eye-
blink method was used to assess White American participants’ implicit
affective responses to Black, White and Asian faces'®. This research

found that the startle response was larger when participants viewed
Black faces, relative to White or Asian faces, revealing a negative affec-
tive association that could not be explained by semantic processing.
These studies identify an affective form of implicit evaluation rooted
in Pavlovian learning that functions nondeclaratively, is expressed in
physiological arousal and defensive behaviours, and is distinct from
implicit evaluations based in semantic memory.

Implicitevaluation canalsoberepresented by instrumental reward
associations. Research using probabilistic reinforcement-learning
tasks in which participants choose to interact with individuals and
receive reward or non-reward feedback shows that individuals form
preferences for people through instrumental learning®*106110- 112164,
These instrumental preferences (expressed in choice behaviour)
predict subsequent social decisions independently of self-reported
preferences and implicit association test measures of implicit
evaluation™"%, Consistent with models of instrumental learning,
this form of implicit evaluation operates implicitly and is expressed
most directly in goal-directed behaviour — features that align it with
motivation-oriented theories of social cognition'®>'¢¢,

Together, these findings clarify that ‘implicit evaluation’ can refer
todifferentunderlying memory processes — semantic, affective (Pavlo-
vian), instrumental or some combination —and that a consideration of
underlying memory process informs how an evaluation is formed and
expressed. Thisanalysis also highlights that appropriate measures are
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neededto observe different forms of evaluative association (Fig. 3), and
that theories of implicit evaluation built only on models of semantic
memory and data from conventional implicit tasks are incomplete.

Traits versus evaluations. Traits and evaluations have long been dis-
tinguished in bothimpression formation and intergroup bias'>*>1¢1,
Traits, like stereotypes, refer to person or group characteristics and
are represented as beliefs and conceptual associations in semantic
memory. By contrast, evaluations refer to a perceiver’s preference for
anindividual or group and, as described above, could reflect semantic,
Pavlovian and instrumental associations.

Intheintergroup domain, stereotypes (traits) and prejudice (eval-
uations) are difficult to discern because group stereotypes are often
positive or negative in valence. However, research that used measures
designed to unconfound stereotyping and evaluation — for example,
such that measures of prejudice did not include stereotypes and meas-
ures of stereotyping were equated on valence — has observed weak cor-
relations between stereotypes and prejudice*>%'¢"7°772 Researchon
spontaneousimpression formation has similarly found dissociations
in the formation and effects of trait and evaluative inferences''”.

Notably, thistrait-evaluation distinction is at odds with the posi-
tion that stereotypes and prejudice emerge from a single underlying
representation'”*. However, evidence for the single-representation
position has come from measures or manipulations that confound
stereotype traits with valence'”*'”. For example, one study found
large correlations between implicit-association test measures of
implicit prejudice and stereotyping when stereotypes with positive
and negative valence were used”*. However, when unconfounded
implicit-association test measures of prejudice and stereotyping were
used, the intercorrelations were relatively small, suggesting separate
processes, and similar in effect size to prior findings, supporting a
stereotype—-evaluation distinction**"*, Thus, these findings further
support the idea that although trait associations and evaluations are
oftenrelated, they reflect different underlying representations.

Independent effects on behavioural expression

A key contribution of a memory systems analysis of social cognition
isthatit predicts howimpressions are expressed inbehaviour (Fig. 2).
Whereas semantic and episodic impressions guide explicit thoughts,
judgements and plans regarding a person, instrumental associations
implicitly guideactions during decision-making and social interactions.
Habits guide automatic actions to previously rewarded cues, whereas
Pavlovian associations prepare an organism to respond to potential
threats through freezing, attentional vigilance and physiological
readiness'”’.

Anearly demonstration of these effects showed that White Ameri-
cans’scores onanimplicit-association test measure of implicit stereo-
types uniquely predicted their trait impressions of a Black partner,
whereas scores onanimplicit prejudice implicit-association test (pro-
posed at the time to reflect anaffective Pavlovian association) uniquely
predicted their seating distance from a Black partner™*. Other research
showed that feelings of intergroup anxiety (associated with a Pavlovian
response) selectively increased the expression of implicit prejudice but
notimplicit stereotypes”’. These patterns resemble previous dissocia-
tions between explicit cognitive and affective measures of intergroup
bias'*’ and between effects of explicit prejudice beliefs and implicit race
evaluations on behaviour in interracial interactions'*'*”7,

Research has also distinguished the effects of trait-based and
reward-based impressions on participants’ social decisions'°. Whereas

instrumental reward associations tend to be more strongly expressed
inbehavioural choicestointeract with partners, semantic trait associa-
tions are more strongly expressed in self-reported social preferences
andintentions for future interaction'°*"*" In other work, impressions
based inepisodic knowledge (recalling the exactamount a person had
donated to a charity) and semantic knowledge (a gist description of
the donation as ‘some’ or ‘none’) were shown to play different rolesin
decisions to help someone®. The dissociation between semantic and
episodicaspects of animpression has alsobeen demonstrated using a
directed forgetting procedure: although instructions to forget abehav-
iour associated with a personimpaired later episodic memory for the
behaviour, the trait implied by the behaviour remained semantically
accessible and continued to influence person judgement"%,

In cases where two or more memory systems compete toinfluence
aresponse, the expression of one over another might be moderated
by situational factors. For example, although episodic and instrumen-
tal learning normally function in concert, cognitive load selectively
impairs episodic memory, leaving instrumentally learned responses
intact to solely guide performance'”’. A similar pattern has been shown
in the context of impression formation: although perceivers formed
spontaneous trait and evaluative inferences simultaneously, cognitive
load selectively impaired the expression of trait inferences but not
evaluative inferences”.

The timing and certainty of information during learning can
also affect the expression of competing memory systems. Studies
of feedback-based learning show that people simultaneously form
episodic and instrumental associations when feedback isimmediate,
but instrumental learning is selectively impaired and only episodic
learning occurs when feedback is delayed by even a few seconds'*®.
Similarly, inuncertain environments, people rely more onepisodic than
on instrumental learning in decision making, consistent with a shift
from automatic to deliberative processing’®>'*>, These findings have
implications for how impressions are expressed in situations marked
by feedback delay or uncertainty, such as in online communication.

In sum, different components of an impression (semantic, epi-
sodic, instrumental and Pavlovian) are expressed via different response
channels, and their expression can be moderated in specific ways by
situational factors.

Interactive effects

Memory systems also function interactively, such that one can shape
another’s operation'*. Such interactions have been demonstrated
extensively in nonsocial domains'®"*'%* and they are likely to have
similar effects in social contexts™'®.

Awell-known example of memory system interaction is that Pav-
lovian fear enhances the activation and consolidation of episodic
memory, reflecting the influence of amygdala activity on hippocam-
pal function'¢®, This Pavlovian-episodic interaction suggests that
fear-based arousal in particular should enhance the encoding of epi-
sodic person memory —a prediction consistent with observations of a
negativity biasinimpression formation, inwhich negativeinformation
weighs more heavily inimpressions'’.

An interactive effect of semantic and instrumental systems has
also been examined in prejudice formation'*. This research found
that mere knowledge of a societal stereotype (a form of semantic
memory) implicitly shapes how a perceiver experiences and learns from
members of the stereotyped group throughits effect oninstrumental
learning in subsequent social interactions, leading to the internaliza-
tion of prejudice. This form of memory system interaction, between
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Fig.3 | Experimental paradigms for assessing impression formation. Explicit
(direct) and implicit (indirect) assessments of impressions tap into different
learning and memory mechanisms. a, Episodic memory can be assessed using
abehaviour-recognition task, in which participants read a series of behavioural
descriptionsin atraining phrase and then, in asubsequent test phase, indicate
whether behavioural descriptions are old or new. b-d, Semantic memory can

be assessed with self-report questionnaires on which participants rate a target’s
attributes on a Likert-type scale (b), primed self-report tasks (such as the affect-
misattribution paradigm) in which participants rate their evaluation of the target
stimulus that follows presentation of an attitude object prime (c¢) or primed
conceptual-classification tasks in which participants classify the conceptual

orvalence category of target words that follow the presentation of an attitude
object prime (d). e, Instrumental learning can be measured using probabilistic
reward-reinforcement paradigms, in which participants choose (through button
press actions) between two targets and receive probabilistic reward feedback
based on their choice. Learning of reward associations is assessed in a subsequent
test phase, in which participants choose between targets without feedback.

f, Inaversion of a Pavlovian fear-conditioning paradigm, participants are
conditioned by receiving ashock every time a conditioned stimulus is presented.
During the test phase, in which no shocks are administered, learning is indicated
by autonomic arousal in response to the conditioned stimulus as measured

by skin conductance response.

declarative semantic knowledge and nondeclarative instrumental
learning, describes a process through which exposure to societal-level
social information caninduce individual-level implicit attitudes"*'**,

Semantic knowledge (such as a pre-existing preference or stereo-
type) can also prevent an individual from engaging in instrumental
social-interactive learning. For example, if a person holds a positive
impression of a particular group, they might selectively interact with
its members and thereby never form or update impressions of other
groups”®!, This selective exposure effect has been proposed as a
mechanism through which group prejudices and stereotypes are
formed and maintained”*"*>'*,

In sum, although research has just begun to explore interactive
memory system effects inimpression formation, this approach prom-
isestoadvance our understanding of how impression componentssuch
astraits, stereotypes and evaluations are formed and expressed — often
implicitly —in different social contexts.

Impression updating

Once an impression is formed, it can continue to change through
impression updating. Although Will Rogers famously quipped, “You
never get asecond chance to make afirstimpression,” this depends on
how the impressionwas formed: whereas instrumental associations and
semantic knowledge arereadily revised, changesinepisodic memory
and Pavlovian associations are not.

Muchresearch onimpression updating examines changesin evalu-
ation—thatis, how new traitinformation about a personincrementally
changes the positivity or negativity of animpression'*, This focus on
evaluative updating (as opposed to trait updating) might reflect the
specific mechanisms through whichinformationis updatedin different
memory systems. As described above, trait concepts are represented
in semantic memory, which is not updated in an incremental fashion
butinsteadincorporates new trait knowledge. By contrast, evaluations
canbe supported by semantic, instrumental or Pavlovian memory pro-
cesses; of these, only instrumental associations are updated incremen-
tally. Thus, conceptualizations of incremental impression updating
align most closely with aninstrumental learning mechanism, whereas
categorical changes, such as revisions of trait concepts or reversals
in evaluative concepts, are more consistent with a semantic memory
mechanism.

Few studies to date have directly examined the implications of
memory systems forimpression updating. In one relevant programme,
distinct patterns of trait and evaluative updating were found in the
context of spontaneous trait and evaluative inferences. Prior findings
showed that spontaneous trait and evaluative inferences comprise
distinct representations, formed in parallel”. Building on this work,
another study found that only spontaneous evaluative inferences

were updated in response to new impression-inconsistentinformation
about a target’s behaviour, consistent with an instrumental learning
process; by contrast, the updating of spontaneous trait inferences
involved the encoding of new traits alongside the old traits'”*, consist-
entwith abasis in semantic memory. Although both new and old traits
remain in memory, a perceiver can selectively base their predictions
foraperson’s future behaviours on the new traitinformation'”. Thus,
a consideration of memory system function clarifies how different
forms of spontaneous inference are updated in memory and applied
selectively to social judgements.

Research on the instrumental learning of impressions has used
computational reinforcement learning models to demonstrate
updating’*'’. Consistent with reinforcement learning theory®’, these
models specify the incremental, trial-by-trial updating of areward asso-
ciation (expected value) in response to new information. By showing
that behavioural data from instrumental impression-formation tasks
fit best to such models, these studies provide strong evidence for an
instrumental learning mechanism of updating!©®121¢,

Given the different expressions of memory systems inbehaviour,
an assessment of updating must be sensitive to the underlying repre-
sentation of interest. Measures that rely on self-report, including ques-
tionnaires and some implicit tasks such as the affect-misattribution
procedure, are primarily sensitive to changes in semantic associa-
tions. Measures that rely on action (for example, behavioural clas-
sifications or choices) are more sensitive to changes in instrumental
associations. Behavioural tasks that pick up on freezing or response
slowing and physiological measures of autonomic arousal are more sen-
sitive to changes in Pavlovian threat associations. A task might be
sensitive to multiple underlying memory processes to the extent that
it combines these response features (such as the implicit-association
test, evaluative priming and some versions of the affect-misattribution
procedure). Furthermore, when there is amismatch between the meas-
ure and the underlying learning process, updating effects might be
obscured.

A consideration of mechanism-measure match can illuminate
longstanding questions about the nature of impression updating, such
aswhetherimplicitimpression updating occurs slowly™ or rapidly™**.
Inoneset of experiments™, participants formedimpressions of atarget
person by reading statements about abehaviour, deciding whether it
was true of the target, and then receiving feedback on whether their
choice was correct —atask thatinvolves elements of both semanticand
instrumental learning. Inthese studies, a change inthe valence of target
behaviours produced a rapid change in evaluation on a self-report
measure but arelatively slow change on the implicit-association test,
an implicit task that involves behavioural choice classifications. By
contrast, studies that used asimilarimpression-formation task found
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Table 1| Implicit and explicit components of person
impressions and attitudes

Learning and Role in person impressions

memory system
Explicit Semantic Knowledge of a person’s traits, goals,
(declarative) attitudes or circumstances
processes Knowledge of one’s own beliefs and
preferences regarding a person
Episodic Multimodal recollection of events
associated with a person
Implicit Instrumental Goal-directed behavioural tendencies
(nondeclarative) towards a person learned via direct
processes interaction with them
Habitual response tendencies towards
a person
Pavlovian Physiological affective response to a

person

that exposure to a single extreme countervailing behaviour by the
target person produced rapid updating on both explicit and implicit
evaluation measures”*'**. Notably, in these latter studies implicit evalu-
ation was measured using the affect-misattribution procedure, ataskin
which participants make evaluative self-report judgements of targets
followinga positive or negative prime™. Thus, it is possible that the dis-
crepancy between findings in part reflects the differentimplicit meas-
ures: whereas responses on both the affect-misattribution procedure
and implicit-association test involve a combination of semantic and
instrumental processes, the affect-misattribution procedure should
be more sensitive to semantic knowledge than the implicit-association
test, and should therefore reveal more rapid updating. Indeed, when
the affect misattribution was replaced with animplicit-association test
measure of updating in studies examining updating in response to an
extreme countervailing behaviour, the signature reversal in impres-
sion valence was not observed'”’. Thus, apparent discrepanciesin the
updating of implicit evaluations might reflect different underlying
forms of memory (semantic or instrumental) and the use of measures
that are differentially sensitive to these underlying memory systems.

In sum, a memory systems framework distinguishes patterns
of impression updating associated with different underlying learn-
ing processes and clarifies how each can be measured. Furthermore,
amemory systems analysis can be helpful for interpreting existing
patterns ofimpression updating, and it provides a basis for developing
interventions forimpression change.

Implications for current debates

Social cognitionresearchers have long debated the meaning of implicit
impressions and attitudes — for example, whether they can operate
nonconsciously — and, relatedly, whether impressions and attitudes
represent single, dual or multiple underlying processes. A memory
systems analysis illuminates these debates by considering contem-
porary memory research that extends beyond conventional models
of social cognition.

The nature of implicitimpressions

Few topicsinsocial cognition spark as much debate as the nature and
utility of implicit processes and the tasks designed to measure them.
Since their emergence, researchers have debated whether implicit
processes are truly nonconscious or merely indirect, and whether

(and how) these processes relate to behaviour. While many scholars
have called for greater clarity in defining the construct™?°°, some
suggest abandoning it altogether'>. However, from a learning and
memory perspective, these debates stem largely from the limitations
of social cognition theories that narrowly assume a basis in semantic
memory.

The memory systems literature offers a more nuanced under-
standing of implicit processes, in part because it incorporates stud-
ies of human cognition with studies of nonhuman animals® (such as
rats”®*2% or aplysia (sea slugs)®”’) — subjects that cannot self-report
and might lack the capacity for semantic cognition. These studies
required the development of models of learning and behaviour — such
as Pavlovian conditioning and instrumental learning — that donot rely
on explicit reports or semantic processes and which appear to oper-
ate implicitly alongside semantic and episodic memory in humans.
Furthermore, research using animal models permits the identifica-
tion of neural circuits underlying these implicit forms of learning and
behaviour, enabling these processes to be theoretically distinguished
from other cognitive mechanisms.

Studies of people with brain lesions have particularly elucidated
the nature of implicit memory processes. Research on people with
damageto the temporal lobe (such as H.M.) demonstrates that implicit
associations thatinvolve Pavlovian orinstrumental learning can occur
without declarative knowledge of what was learned. Conversely, peo-
ple with amygdala damage or Parkinson’s disease can learn explicit
associations based on semantic or episodic memory in the absence
of Pavlovian or instrumental learning, respectively'®>'>>'’_Moreover,
neuroimaging studies of healthy individuals show that although the
neural substrates of implicit and explicit processes are dissociable,
they frequently co-occur and might create the appearance of a unified
responseinbehaviour”. Findings such as these reveal that implicit and
explicit processes involve the coordinated activity of multiple memory
systemsrather thanasingle (for example, propositional) mechanism.

This body of evidence has inspired a range of experimental
tasks and methods designed to isolate multiple forms of learning
and memory, including Pavlovian, instrumental, semantic, episodic
or combinations thereof. This approach can be contrasted with the
use of tasks in social cognition research that assume a basis in only
semantic processing — a constraint that limits the measurement and
interpretation of implicit or nonconscious processes.

Thisapproach to measurementinlearningand memory research,
inwhich tasks are tailored to the way a particular underlying memory
systemis expressed, informs the assessment of implicit socialimpres-
sions. Some forms of memory — episodic and semantic — are declarative
(reportable), canbe expressed directly (explicitly) and are typically sub-
jectto awareness (Table 1). Thus, semantic and episodic associations
canbeassessed directly using explicit measures (such as self-reports),
yet they can also be observed indirectly in implicit tasks that assess
conceptual associations (such as semantic priming). By contrast, non-
declarative forms of memory — instrumental (including habits) and
Pavlovian —are expressed indirectly and can operate outside conscious
awareness. As such, instrumental and Pavlovian associations can be
observed usingindirect (implicit) measures (such as probabilistic clas-
sification or fear-conditioning tasks), because these associations are
notdirectly accessible toawareness and are therefore not reportable.

It is notable that most implicit social cognition tasks (such as
the implicit-association test, affect-misattribution procedure, and
semantic or evaluative priming tasks) blur the distinctions between
memory systems. That is, they measure semantic associations (of traits
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or evaluations) with anindirect assessment. Although such tasks might
give theappearance of anonconscious semantic association, alearning
and memory analysis suggests that such measures capture theindirect
expression of declarative (conscious) knowledge. This interpretation
is consistent with evidence suggesting that people are often aware
of associations expressed in implicit tasks, even if the expression is
unintentional®®*2%,

Tomeasure nonconscious associations, methods tailored to non-
declarative memory processes arerequired. For instance, instrumen-
tal learning can be assessed using tasks that afford the formation of
action-reward associations while hindering semantic learning, such
as probabilistic selection tasks'*>*°®. Studies of impression formation
have adapted these tasks to demonstrate implicit social preferences
that are independent of the subjective attitudes or semantic asso-
ciations of participants'®">'¢*, Similarly, Pavlovian learning can be
assessed using Pavlovian fear-conditioning paradigms paired with
measures of freezing or autonomic arousal®”. Habits can be assessed
using reward-devaluation tasks, which measure learned behaviours
that persist after they are no longer goal-relevant”. Critically, some
tasks engage a combination of memory processes, whereas others
might assess only one component of amulti-system response. Careful
task design and interpretation are therefore crucial to isolating and
understanding impression representations of interest.

In some instances, a perceiver might be aware of possessing a
belief or association but unaware of its expression in behaviour or the
processes throughwhich itis expressed™'. For example, amathematics
professor might be aware of their gender stereotype beliefs but una-
ware of how these beliefs influence their grading decisions. Similarly,
aparticipantinanimpression study might be aware of their stereotype
knowledge but unaware of how it produces bias on animplicit task. This
phenomenon canbe explained by the interplay between semantic and
instrumental processes in most implicit tasks; that is, although one’s
beliefisrepresentedin declarative semantic memory, theinfluence of
this belief on task behaviour (which involves target classifications in
semantic priming) relies on anon-declarative instrumental process —
an interplay between semantic and instrumental systems that is nei-
ther consciously accessible nor easily controlled***°®, Thus,amemory
systems analysis helps to clarify which kinds of associations are implicit
and how to measure them, and why some aspects of animplicit task are
subject to awareness whereas others are not.

Single- versus dual- versus multi-process accounts
Anotherlongstanding debate concerns the number of processes needed
to explainimpressions. If it is assumed that impressions are based on
known mechanisms of learning and memory, then a multi-process
account based on these memory systems is most plausible. Because
this multi-process account is grounded in the functions and neural
substrates of learning and memory, it offers adeductive, model-based
approach to predictions about impression formation. The goal of
this approach is not to determine the number of processes, but to
understand their specific functions in social cognition®**,

By contrast, traditional dual- and single-process models reflect
aninductive approach that attempts to explain the available datawith
the most parsimonious account. Dual-process models propose two
general kinds of process: one that is associative, automatic, impulsive
and nonconscious and one that is propositional, deliberative, reflec-
tive and conscious®>*>'*¢, Although dual-process models vary in their
particular aims and features, they generally explain divergent pat-
terns ofimplicit and explicit responses as arising from these two types

of processing. Single-process models posit that responses on both
implicit and explicit tasks can be explained by a single propositional
process —anaccountsuggested by observations that single instances of
explicitinformation caninduce or change implicit evaluations?*>2%*2%
and that participants are often aware of associations assessed by
implicit tasks?***%,

From a learning and memory perspective, existing dual- and
single-process models of social cognition canbe viewed as concerning
the operations of semantic memory — that s, the conceptual beliefs or
associations measured with questionnaires and conventional implicit
tasks. Ifamodel’s purpose were only to explain expressions of semantic
memory, thenamemory systems analysis aligns with asingle-process
propositional account. However, if the goal were to explain other forms
of social behaviour, such as those guided by instrumental responses,
habits, episodes or Pavlovian reactions, then neither single- nor
dual-process accounts that assume knowledge representation in
semantic memory alone are sufficient.

Akey distinction between single-process and dual-process models
is that dual-process models typically include a second process that
modulates or supersedes an automatic semantic association. Although
amemory systems framework primarily concerns the representa-
tionand expression of associations, it is similar to dual-process models
inthatitassumes that the expression of memory systems is modulated
by cognitive control®, In this regard, a memory systems framework
can be thought of as part of an expanded dual-process model that
more precisely articulates both the representational and modulatory
components of social cognition (see Box 2).

Itis notable that while many existing dual-process models refer
to associative networks that are semantic in nature, some influential
models describe associative processes as affective or motivational —
features that intuitively correspond to Pavlovian or instrumental
processes®*'*®, Collectively, these existing models are suggestive of a
multiple memory systems account. Oneimplication is that such mod-
els, originally proposed withina dual-process framework, might benefit
fromre-specification within a memory systems framework. Doing so
couldimprovetheir theoretical precision, expand their methodological
repertoires (by using measures appropriate for the assessment of other
memory systems) and increase their explanatory power.

Conclusions
The field of social cognition was borne of the insight that impression-
formation processes are rooted in learning and memory, with early
approaches importing theories of semantic memory from cognitive
psychology to study person perception”. The current analysis contin-
ues this tradition by providing an updated perspective of impression
formationinformed by contemporary models of learning and memory.
Here, I describe some key contributions of this updated approach.

First, a memory systems framework provides an expanded
theoretical framework. That is, it broadens the scope of traditional
impression-formation theories to include all the ways people experi-
ence and encode the social world, incorporating episodic, instrumen-
tal, Pavlovian, and habit components, a greater focus on behaviour, and
agrounding in neural function. Moreover, it introduces the idea that
different components of animpression can have interactive effects, and
it provides a framework for how such interactions guide impression
formation, expression and updating.

Second, a memory systems framework clarifies that conven-
tional measures of social impressions and attitudes pertain primarily
to semantic memory, and therefore their ability to assess aspects
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Box 2 | Memory systems and cognitive control

Many theories of impression formation are dual-process models;

that is, they posit separate processes for how person (or group)
knowledge is represented in the mind — typically, in an associative
semantic network — and how the use of this knowledge is modulated
by cognitive control®*4%*>5?5  According to these models, control
operates by inhibiting®”, adjusting® or replacing (with an alternative
deliberative response)* automatically activated knowledge in order
to promote an intentional response.

It is notable that the memory systems framework pertains mainly
to the first (associative) process of most dual-process models —
that is, the representation and expression of person knowledge.

Yet, as in dual-process models, memory systems also interact with
mechanisms of cognitive control. However, the way control is
conceptualized in a memory systems framework differs from that of
conventional dual-process models in two ways.

First, a memory systems framework acknowledges that learning
and memory mechanisms vary in the degree to which they support
more reflexive or intentional processes. Habit and Pavlovian
associations are reflexive, and are therefore less aligned with intentions
and more difficult to control. By contrast, although goal-directed
instrumental associations are nondeclarative, they represent
intentions and are therefore usually aligned with controlled processes.
Semantic associations, which are declarative, are easy to control when
expressed explicitly but difficult to control when expressed indirectly
(that is, implicitly). That is, different kinds of association vary in their
intentionality and controllability owing to differences inherent in the
structure and function of their underlying memory systems.

Second, because a memory systems approach is part of a
broader cognitive neuroscience framework, it naturally draws
upon cognitive neuroscience models of control to understand how
learned responses are regulated”’. Whereas dual-process models
have conceptualized control as operating directly on semantic

of impressions that involve other forms of learning and memory is
limited. It further suggests that the adoption of other methods from
learning and memory research would permit access to abroader range
of impression and attitude processes.

Third, a memory systems framework addresses existing theo-
retical debates by clarifying the role of awareness and implicit pro-
cesses inimpression formation, and contextualizing the single- versus
dual-process debate withinabroader set of learning and memory pro-
cesses. Italsoelucidatesthe process of impression updating, account-
ing for both fast and slow modes of attitude change and explains why
different components of animpression might be expressed in different
kinds of response.

Finally, alongstanding critique of impression-formation research
is that its measures often fail to predict behaviour. Whereas existing
models typically focus on the formation, representation and activation
of semanticimpressions withinthe mind, amemory systems framework
generates predictions for behaviour based on known neurocognitive
pathways through which memory influences decision and action. As
such, amemory systems framework provides an expanded account of
how impressions are expressed in behaviour.

Having established a multiple memory systems basis for social
cognitionand attitudes, the next step isto develop and test predictions

activations in the mind®?*®, cognitive neuroscience models (which
situate control in the prefrontal cortex and consider connectivity
between this region and other structures in the brain) place greater
emphasis on the regulation of behaviour (in addition to control
effects on perception, attention and working memory)*. According
to this model, control is engaged when conflict is detected between
a behavioural tendency and an intended response””’ and then
implemented by either inhibiting the unwanted action or selecting an
alternative response”®?'°,

This analysis of control suggests that strategies that target
behaviour are more effective than strategies that target mental
associations. This perspective aligns with evidence supporting the
effectiveness of implementation intentions targeting behaviour?° and
behavioural correction strategies?”??, as well as the ineffectiveness
of mental suppression®?*?* for the control of unwanted social
responses. In the context of impression formation, this model
suggests that cognitive control most directly targets the behavioural
expression of person knowledge rather than the activation of that
knowledge itself.

The integration of a memory systems framework with this model
of control suggests an expanded and reconceptualized version of
a dual-process model. Although more complex than conventional
dual-process models, this integrated model reflects contemporary
knowledge regarding mechanisms of learning and memory, control,
and behaviour relevant to social cognition. Importantly, research
based on this model does not need to test all of its components
at once. Rather, this model is useful for generating hypotheses
regarding how specific aspects of an impression function (for
example, the interplay of semantic and instrumental preferences)
and are potentially controlled. By combining a memory systems
framework with a control mechanism, researchers can understand
better how impressions function across different situations.

from thisupdated framework for uniquely social phenomena. Research
has already begun to explore interactive effects of semantic and instru-
mental processes to understand how stereotypesinfluence impression
formationindirectsocialinteractions™>'**, Other research has used this
approach toexamine the uniqueroles of episodic memory and habitsin
impression formation®"'%’, Although previous research has examined
Pavlovian fear-conditioning effects in group-based impressions'*°,
questionsonitsinterplay with otherimpression processes areripe for
exploration. As this approach develops, it can also be integrated with
updated models of cognitive control and decision making to explain
more fully howimpressions are regulated to serve adaptive functions.

An important new direction in impression-formation research
concerns the relation between individual-level impressions and
societal-level factors. Amemory systems framework aids this endeav-
our by specifying howindividuals encode and internalize information
from higher-level social structures and communicate it to others'**°,
This approach provides a theoretical basis for situating impression
formation in a multilevel framework that connects individual-level
processes to cultural and systemic processes.

Progress towards these goals will require theoretical and meth-
odological expertise that isincreasingly interdisciplinary, incorporat-
ing, for example, theory and methods from cognitive neuroscience,
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computational cognition, and sociology into the social psychology cur-
riculum. Atthe same time, this increasingly interdisciplinary approach
to impression formation highlights its utility as a hub domain within
psychology for understanding the high-level functions of more basic
cognitive processes. In doing so, this memory systems perspective
bringsthefield closer to Asch’s holistic conceptualization ofimpression
formation'as a core capacity of the human mind.

Published online: 29 April 2025
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