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THE HISTORICAL ORIGINS OF PRIMING AS THE
PREPARATION OF BEHAVIORAL RESPONSES:
UNCONSCIOUS CARRYOVER AND CONTEXTUAL
INFLUENCES OF REAL-WORLD IMPORTANCE

John A. Bargh
Yale University

Contrary to the recent assertions of skeptics of behavioral priming effects,
the concept of priming was not introduced by the Meyer and Schvaneveldt
(M-S, 1971) study of brief semantic spreading activation effects (percep-
tual-interpretation priming); it was originally introduced by Karl Lashley
(1951) as a mechanism to increase the probability of a behavioral response
(behavioral priming). The priming of the response was Lashley’s solution
to the problem of smooth behavioral response sequencing. Moreover, the
initial priming demonstrations in experimental psychology, which predated
M-S by many years, were of carryover effects from one experimental task to
another—the same priming paradigm commonly employed in social psy-
chology since the pioneering study of Higgins, Rholes, and Jones (1977).
These priming effects were thus of considerably longer duration than the
fleeting spreading activation effects obtained by M-S in the lexical decision
task. Priming and accessibility effects of which the individual is unaware
are commonplace in tasks involving higher mental processes, across di-
verse areas of psychological research, and often take the original form of
carryover effects of task or emotional state to an unrelated subsequent con-
text. In addition, behavioral priming is a natural and ecological phenom-
enon, as imitation and mimicry effects of perceiving another’s behavior
on one’s own behavioral tendencies are clear manifestations of behavioral
priming effects in the real world. These and other natural priming effects
have now been demonstrated to have practical and applied importance in
everyday life, such as in therapeutic interventions for addictions, increasing
production in the workplace, and providing useful and effective “nudges”
to a happier and healthier life.
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Priming effects are driven by the natural contact of external environmental stim-
ulation with internal mental representations of those environments, part of the
process by which sensation is turned into perception. In an initial “preattentive”
or “preconscious” information analysis stage, incoming external stimulation is
massively reduced and simplified, and imbued with categorical meaning, prior
to one’s becoming consciously aware of the products of this analysis (e.g., Bargh,
1989; Bruner, 1957; Neisser, 1967; Norretranders, 1998). By early childhood, an in-
dividual has had enough experience with the physical and social worlds that these
analyses, reductions, and categorizations are made automatically, so that the per-
ceptual analyses are experienced directly, without subjective feelings of effort after
meaning. The process of sensation thus comes to proceed seamlessly into that of
perception, and the results of the effortless analysis experienced, and trusted, as
if it were all sensory and “out there,” and the perceiver unaware of the important
role played by the internal processing (Jones & Nisbett, 1971).

Understood this way, priming as a psychological principle should be noncon-
troversial. It occurs constantly and reflects the natural way a human mind keeps
in touch with its current environment. What appears to be controversial is the
effect of such priming on action, and this may reflect a disagreement over larger
issues—the purpose and function of cognition itself. That the mental representa-
tions activated (as by primes) in the natural course of perception could also influ-
ence ongoing behavior has long been a basic guiding assumption of the research
program of Wolfgang Prinz (1997) and colleagues (e.g., Knuf, Aschersleben, &
Prinz, 2001). Today, the “pragmatic” movement in cognitive science that he and
his students helped to found argues that cognition is not so much for the purpose
of making models of the world as it is to subserve action; thus, brain states are not
so much representations of the world as functional directives that guide action
(Clark, 1998; Engel, Mare, Kurthen, & Koenig, 2013). In social psychology thirty
years ago, McArthur and Baron (1983) advanced a similar ecological theory of
social perception, based on Gibson’s (1979) ecological theory of visual perception,
with its basic premise that “perceiving is for doing,” emphasizing the functional
nature of social perception in the service of action preparation. The hypothesis
then that behavioral priming, or the temporary activation of schemas containing
social behavioral information, can lead directly to action tendencies is in harmony
with this pragmatic or “enactive” movement within cognitive science (for more,
see Engel et al., 2013; Morsella, Bargh, & Gollwitzer, 2009) although it might be
more difficult to reconcile with the more traditional “mental models” meta-view.

Skeptics of behavioral priming effects (e.g., Harris, Coburn, Rohrer, & Pashler,
2013) question the validity of behavioral priming effects in part because the se-
mantic priming studies of Meyer and Schvaneveldt (1971) using a lexical decision
task showed only fleeting accessibility effects lasting less than a second (e.g., DOC-
TOR primes NURSE, OCEAN primes WATER). How then, they argue, can the
effects of social or behavioral priming manipulations last so much longer (5 or 10
minutes or s0)? In commenting on the behavioral priming effects in social psychol-
ogy, Harris and colleagues (2013) question whether any priming more complex
than that found by Meyer and Schevaneveldt (1971) is possible or even likely:

The function and mechanism of the perceptual priming effects described in the
previous paragraph seem relatively straightforward. Signal detection analysis
shows that these priming effects reflect a perceptual bias toward assuming that
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target information is consistent with the prime . . . Whereas the function of per-
ceptual priming seems easy to understand, as mentioned above, the functional
purpose achieved by higher-level priming effects is less obvious. (pp. 1-2)

In an effort to reconcile studies that find versus do not find behavioral priming
effects, Klatzky and Creswell (in press) also point to the Meyer and Schvaneveldt
(1971) studies as the standard or typical priming effect; in support of this prem-
ise, they state at the outset that Meyer and Schvaneveldt were the originators of
priming research: “The term priming has its origins in research concerned with
the spread of activation from one concept or neural site to another (e.g., Meyer &
Schvaneveldt, 1971; Dehaene, Naccache, Cohen, et al., 2001). Priming has further
been extended to effects on complex behaviors that are often quite distal or remote
to the primed concept” (Klatzky & Creswell, in press).

But in fact Meyer and Schvaneveldt (1971) were not the originators of the prim-
ing concept or priming research. It was Karl Lashley (1951) who originated the
concept, and tellingly, he invoked it to explain how behavioral responses were pre-
pared by the mind. Moreover, Meyer and Schvaneveldt (1971) did not do the
original priming research. The original priming studies used the same carryover
(unrelated) task paradigms as did the social priming studies that came later (e.g.,
Higgins, Rholes, & Jones, 1977) and have the same time scale of priming effect
durations as well, with effects lasting 5 or 10 minutes or more, not milliseconds.

In contrast to the pragmatic view of cognition as in the service of preparing
adaptive behavioral responses, many cognitive scientists instead assume that the
basic, evolved function of cognition is to understand the world and to form ac-
curate mental models of it. This assumption is reflected in the above quote from
Harris and colleagues (2013) and is a basis for their contention that longer-term
social or behavioral priming effects are implausible. But as the actual history of the
priming concept and of priming research in experimental psychology shows, the
concept of priming did not originate with Meyer and Schvaneveldt (1971; hereaf-
ter “M-5”) and it did not originate in demonstrations of rapid perceptual interpre-
tations of the world.

KARL LASHLEY AND THE ORIGINS OF PRIMING RESEARCH

The term priming was first used by Karl Lashley in his 1951 chapter, “The problem
of serial order in behavior.” Lashley was dealing with the problem of how serial
response sequences, as in speech production, flow so quickly and apparently ef-
fortlessly. He argued that there had to be a mediating state intervening between
the act of will or intention (to perform an action, to speak a given sentence) and the
production of the intended behavior, which assembled the action into the proper
serial sequence. This he called the priming of the response. In this remarkable pa-
per, Lashley (himself a behaviorist) rejected the then-dominant behaviorist reflex
chaining accounts of the sequencing of behavior (ridiculed even more savagely
by Koestler, 1967), and argued instead for a more mentalistic account in which
behavioral sequences are typically controlled with central (executive) plans. The
plans operated through first priming the behavioral steps in advance, so that they
could roll off smoothly upon production, as in the spontaneous and fluent utter-
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ance of a complex, grammatically correct sentence in unrehearsed conversation
with another person.

The idea of priming thus entered the experimental psychological literature to
refer to a preparedness of mental representations to serve a response function. It
did not refer initially to the very rapid and fleeting spread of activation from one
mental representation to another. Moreover, the original priming demonstrations
were of task carryover effects that lasted a matter of several minutes (similar to
those of the original social priming study of Higgins et al., 1977), not a matter of
milliseconds.

The discovery of carryover priming effects was actually quite serendipitous.
Storms (1958) first gave his participants a list of words to memorize, and then had
them free associate to a series of stimulus words. Unexpectedly, Storms found that
the words presented in the memory task became more likely than usual to be giv-
en as associates (compared to standard free associate norms). Storms reported this
effect but could not explain it, concluding that “the mechanisms of this recency
effect remain unexplored” (p. 394).

It was Segal and Cofer (1960) who should be credited with the first use of the
term priming to refer to this effect: the recent use of a concept in one task on the
probability of its usage in a subsequent, unrelated task. Segal and Cofer replicated
Storms’ finding but, critically, without the use of explicit recall instructions—in-
stead, merely exposing participants to the list of words was shown to have the
effect of increasing the probability that those words would be used in the subse-
quent free association task.

Following this initial demonstration, priming began to be used as an experimen-
tal technique, especially to show how information had been stored in memory
despite the individual’s inability to recall it (Grand & Segal, 1966; Koriat & Feuer-
stein, 1976; Segal, 1967). That is, words presented in a first task still were more
likely than usual to show up as free associates in a subsequent task, even though
participants had failed to recall them at the end of the first task. Thus, these early
priming studies were the forerunners of the important contemporary distinction
between implicit and explicit forms and uses of memory (e.g., Schacter, 1987).

This is the model priming study that Higgins, Rholes, and Jones (1977) followed
in their groundbreaking study of carryover effects in impression formation (not
the M-S type of priming). They showed that personality trait concepts such as
adventurous or independent could be primed by recent use. Using the same unre-
lated studies paradigm as had Segal and his colleagues, Higgins and colleagues
(1977) exposed participants to synonyms of certain personality traits as part of a
first, memory experiment. Next, in what participants believed to be an unrelated
experiment, they read about a target person named Donald who behaved in ways
ambiguously related to the primed traits, such as sailing across the ocean alone
or preferring to study by himself instead of with classmates. Those participants
who had been exposed to words such as adventurous and independent formed more
positive impressions of Donald than did participants who had been previously
exposed to relevant terms such as reckless and aloof. Importantly, participants evi-
denced no awareness of having been influenced by their prior exposure to trait
terms in the earlier “memory experiment.”

The advance beyond the previous priming studies was that the responses of
the Higgins and colleagues’ participants did not involve using the prime words
themselves, as in the free association studies by Segal and colleagues; instead, they
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gave an overall impression or evaluation of Donald. What had been primed was
not just the single, concrete lexical memory locations corresponding to the stimu-
lus words, but also the abstract trait concepts themselves. These in turn, because
they were primed and more accessible for use in perception (Bruner, 1957), became
more likely to capture the relevant but ambiguous behavioral information about
Donald, thus slanting final impressions in the positive or negative direction.

The Higgins and colleagues’ (1977) study revealed for the first time how an in-
dividual’s recent experience could affect, in a passive and unintended manner,
his or her perceptual interpretation of another person’s behavior. In their study,
all participants read about the same target person doing the same things, yet they
came away from their reading with markedly different impressions of that person,
differences that were only accountable by reference to the experimentally manipu-
lated differences in their recent use of different trait concepts.

In all of these studies, and in most of the behavioral priming studies discussed
below, priming manipulations involved the recent use of mental concepts in one
context that carried over to influence responses in an unrelated context, often sev-
eral minutes later. This unrelated-studies paradigm has been used in many other do-
mains of psychological research to demonstrate carryover effects of one situation
or type of experience into subsequent contexts, with the individual unaware of the
carryover effect of their recent experience. For example, classic work by Zillman
(1978) and associates on “excitation transfer” showed that arousal caused by one
context (e.g., a scary movie) could be misattributed in a subsequent context (one’s
degree of attraction to one’s movie date). More recently, Lerner and associates
(Lerner & Keltner, 2001; Lerner, Small, & Loewenstein, 2004) have demonstrated
carryover effects of emotional states from one context into an unrelated one. In
the case of carryover sadness emotional experiences, the priming effect is strong
enough to reverse the usual endowment effect (Kahneman, Knetsch, & Thaler,
1991) on one’s valuation of a commodity (Lerner et al., 2004). In both the Zillman
and the Lerner research paradigms, the arousal or emotion experienced earlier in
the experimental session continues to influence the participant but without his or
her awareness of that continuing influence; many minutes later, this influence is
demonstrated, compared to control conditions, on the second task.

Given the historical precedence and the many and varied demonstrations of car-
ryover priming effects in the psychological literature, there is no logical reason
for invoking the Meyer-Schvaneveldt type of priming, and its short duration, as
a kind of litmus test for the plausibility of other forms of priming effects. There is
also no logical basis in historical precedence or the overall research evidence base
to restrict plausible priming effects to perceptual interpretation or to be skeptical
that priming could influence higher-order cognition; the latter has been demon-
strated many times in many areas of psychological research in addition to social-
behavioral priming.

IMITATION AND MIMICRY: THE PERCEPTION-BEHAVIOR LINK

There is a second historical basis for behavioral priming effects in social psychol-
ogy. Historically, social as well as developmental psychology have long focused
on how the perceived behavior of others influences one’s own behavioral tenden-
cies. The study of imitation and mimicry tendencies (starting with the early Gestalt
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psychologists Koffka and Koehler in the 1920s) documented how social perceptual
activity naturally creates tendencies to physically behave in the same manner, in
young children as well as adults. This “perception-behavior link” (Chartrand &
Bargh, 1999) exists in humans as in many other animals (e.g., birds, fish, antelope;
see review in Dijksterhuis & Bargh, 2001). Moreover, the fact that perceiving an-
other’s behavior automatically activates tendencies to behave similarly oneself is
in harmony with long-standing social psychological research that focuses on con-
formity and group coordination, and behavioral and emotional contagion effects,
as well as imitation and mimicry.

Imitation and mimicry based on the perceived physical behavior of another
person is present starting in infancy and toddlerhood and has been amply dem-
onstrated in imitation and behavioral mimicry tendencies in adult humans (see
Chartrand & Lakin, 2013 for a review; Chartrand & Bargh, 1999; Hatfield, Caciop-
po, & Rapson, 1993; Kohler, 1925; Meltzoff, 1985; Meltzoff & Moore, 1977, 1983).
Yet behavioral priming, which in its semantic form has engendered such skepti-
cism and controversy recently, is the same phenomenon as imitation and mimicry,
because whether the priming vehicle is semantic (e.g., action verbs) or the physical
behavior of others, internal social-perceptual representations are activated that in-
crease the probability of behaving the same way oneself (Chartrand, Maddux, &
Lakin, 2005; Dijksterhuis & Bargh, 2001). Pointing out that these were the same ba-
sic phenomena, Chartrand and colleagues (2005) identified two sources of percep-
tion-behavior effect: observables and abstract representations and argued that both of
these had their effect through the activation of related behavioral tendencies.

Social network studies (Christakis & Fowler, 2009) have shown how important
forms of social behavior spread in a social network, typically to three degrees of
separation or more between the individuals, so that the chain of our influence
on others extends to many people we do not know and have never met. Obesity,
cooperation, and others spread this way, as well as physical health problems such
as diseases spread by germs. The perception-behavior link—the natural prim-
ing of behavioral tendencies by the perceived state or behavior of others—is very
likely one important mechanism by which this spread occurs, unless one wants
to insist—against the dictates of Occam’s razor—that in each node of the network
the individual is consciously thinking and deciding to behave the same way as
the person they are interacting with. On that point, we already know from the
chameleon effect (Chartrand & Bargh, 1999) and extensive subsequent imitation
and mimicry research (reviewed in Chartrand & Lakin, 2013) that this additional
conscious decision step is not necessary for behavioral contagion effects to occur.

Prinz’s (e.g., 1997) notion of a representational overlap between perception and
behavior was the forerunner of neuroscience research on “mirror neurons.” Riz-
zolatti and colleagues (e.g., Rizzolatti & Sinigaglia, 2008) revealed shared regions
of activation (in premotor cortex) when primates (including humans) observed
another’s action compared to when they performed the action themselves. More-
over, validating the equivalency of semantic and direct-perceptual vehicles for be-
havioral priming effects as argued by Chartrand and colleagues (2005), several of
the mirror-neuron studies revealed effects of semantic priming on behavioral dis-
positions. Perani and colleagues (1999) showed that merely hearing action verbs
activates implicit motor representations, as well as working memory structures
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such as the dorsolateral prefrontal cortex, the anterior cingulate, and premotor and
parietal cortices, all of which are needed to carry out that behavior in an uncertain
environment. Jeannerod (1999) showed that this link works in the other direction
as well: observation of a meaningful action caused the activation of the same brain
area (Brodmann 45) as did the generation of action verbs by the participant, or his
or her active retrieval of verbs from memory. Grezes and Decety (2001, p. 12) con-
cluded from a review of the verb-motor program research that, “motor programs
can be seen as part of the meaning of verbal items that represent action.”

Although words standing for these types of behavior have been used in labora-
tory studies as symbolic equivalents (and it is these original demonstrations in-
volving verbal stimuli that have tended to be the focus of the recent replication
attempts), the underlying and natural priming mechanism is the social perception
of others” behavior. In line with this assumption, as noted in the previous section,
factors that enhance or attenuate social-behavior priming effects, such as our lik-
ing versus disliking for the stereotyped group that is primed are also moderators
of whether we will imitate the physical behavior of others (see Chartrand & Lakin,
2013, for a review).

Smith and Mackie (2014) similarly argue that the degree of self-other overlap
will be an important moderator of interpersonal priming effects. As they point out,
the cognitive psychology account of the function of priming as for perceptual an-
ticipations only is “overly individualistic.” Another function of priming “is social
coordination, enabling convergence of beliefs, attitudes, emotions, and behavior
within a dyadic relationship or ingroup.” Smith and Mackie have extended the
sources of these interpersonal priming effects to include one’s simulations of oth-
ers’ likely responses in a given situation, based on that other person’s presumed
beliefs, attitudes, emotions or behavior.

Other articles in this special issue (Loersch & Payne, 2014; Wheeler, DeMarree,
& Petty, 2014) also argue that an important moderator of the perception-behavior
effect is the inclusion of the primed content into the active self-concept. Indeed,
in the first published set of studies replicating the elderly-walking effect (Bargh,
Chen, & Burrows, 1996), Hull, Slone, Meteyer, and Matthews (2002) published five
studies in which stereotypes, emotional faces, and achievement-related primes
were presented either subliminally or supraliminally. In two studies, implicit el-
derly-stereotype primes caused participants subsequently to walk more slowly,
replicating the original effect, but only for dispositionally high self-conscious in-
dividuals.

That the primed trait construct needs to be included in the active self-concept for
behavioral priming to occur is also consistent with research on “stereotype threat”
effects (Steele & Aronson, 1995) in which the trait construct is chronically part of
the person’s identity already, as the group membership (to which the stereotype
applies) is part of that person’s self-concept. For example, Ambady, Shih, Kim,
and Pittinsky (2001) showed stereotype threat on math task performance in girls
as young as 5 years. In line with the stereotype contents, their task performance
was better if the Asian identity had been primed but worse, compared to a control
condition, if the female identity had been primed; the primes were drawings of
children with Asian features or of non-Asian female children.
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PRIMING EFFECTS IN REAL-WORLD CONTEXTS

As evidenced by the behavioral priming effects demonstrated by Ambady and col-
leagues (2001) in 5-year-old children (see Over & Carpenter, 2009, for similar be-
havior priming effects in 18-month-old infants), social priming effects likely reflect
the operation of a natural, evolved mechanism. Therefore, they should be more
likely to occur the more that the priming stimuli resemble the natural kinds corre-
sponding to evolved adaptations. As argued above, for social behavioral priming
the main natural prime is the behavior of other people (Chartrand & Bargh, 1999),
including nonverbal emotional expressions and body posture. Another type of
naturalistic prime is using real-life situational contexts as primes instead of verbal
material, such as actual television shows containing actual food advertising (Har-
ris, Bargh, & Brownell, 2009), or sitting in the professor’s versus the student’s of-
fice chair in order to fill out some questionnaires (to prime power: Chen, Lee-Chai,
& Bargh, 2001). While verbal stimuli have often been used as convenient priming
vehicles, the focus of the research was never on words per se or the effects they
can produce but on generalizing the priming effect to natural real world contexts.

Real-life contexts are more natural, complete, and richer sources of primes than
the artificial and simple lab environments required to demonstrate and disentan-
gle them. Recent field studies have in fact confirmed the real world importance
and influence of priming effects for important in vivo social behaviors, such as fol-
lowing norms (versus antisocial behavior) and voting in actual elections as well as
the impulsivity of financial decision making.

1. Berger, Meredith, and Wheeler (2008) studied patterns of actual voting behav-
ior for ballot referenda and showed that the situational context in which votes
were cast influenced the outcome of the election within the same election district
(town, region of the country): If the precinct’s polling location was in a church,
religion-related issues on the ballot received more votes than otherwise; if the
location was in a school, education-related issues (e.g., school bond referenda)
received more votes compared to other polling locations in the same locality.

2. In a set of field experiments, Keizer, Lindenberg, and Steg (2008) showed that
people were more likely to behave in unscrupulous ways, such as littering, steal-
ing, or disobeying posted signs, in contexts where there was evidence of past
disorder (e.g., graffiti, litter). Behavior priming thus has real social consequences
and can occur even in the absence of the original actors and the actual behavior
being mimicked—when only vestiges of the relevant behavior remain. Simply
perceiving evidence that social norm violations have been committed in the re-
cent past—such as when viewing graffiti scrawled on city walls or litter on the
streets—leads to the general spreading of disorder and crime.

3. Papies and colleagues (2013) conducted a field experiment in which overweight
and obese customers in a grocery store were handed either a recipe flier contain-
ing healthy and diet-related primes or a control flier. Then, at checkout, those
in the healthy/diet prime condition were found to have purchased nearly 75%
fewer snacks at the store than did those in the control condition. When partici-
pants were debriefed after leaving the store, information on their purchases was
obtained from their receipts. Questions were also asked about how much they
had thought about the recipe flyer during shopping, and no effects of amount of
thought about the flyer on purchasing were found; the authors concluded that
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“the effects of the health prime on purchasing behavior were independent of
whether participants consciously thought about it during shopping.” Moreover,
only a tiny minority of the participants could recall whether the recipe was ei-
ther low in calories or contained diet-related words, and none of the participants
showed awareness of the hypothesis of the study.

Of course, in any field study it is difficult to control for factors that can be
controlled much better in laboratory settings. Thus, it is important to note that
in their prior laboratory studies in which such control was possible, Papies and
colleagues showed similar unconscious operation of the weight control goal us-
ing subliminal priming methods. For example, dieters who were primed sub-
liminally with their weight control goal paid reduced attention to hedonic food
cues compared with dieters who had not been primed (Papies, Stroebe, & Aarts,
2008).

4. DeVoe, House, and Zhong (2013) in a correlational study showed that the num-
ber of fast food restaurants located in an online study participant’s zip code
region predicted the speed and impulsivity with which the participant made
financial decisions. The more fast food restaurants in the participants’ natural
ecology (very visible on the streets and roads), the faster and more impulsive
were his or her financial decisions across several studies. Households saved
less when living in neighborhoods with a higher concentration of fast food res-
taurants relative to full service restaurants. On a direct measure of individuals’
delay discounting preferences, a higher concentration of fast food restaurants
within one’s neighborhood was associated with greater financial impatience. In
an experimental test, having participants recall a recent fast food, as opposed
to full service, dining experience at restaurants within the same neighborhood
induced greater delay discounting tendencies (financial impatience). Finally,
pedestrians walking down the same city street manifested greater delay dis-
counting in their choices of financial reward if they were surveyed in front of
a fast food restaurant, compared to a full service restaurant. The researchers
concluded that the pervasiveness of organizational cues in the everyday social
ecology can have a far-ranging influence on an individual’s important decisions
and behaviors.

5. Zaval, Keenan, Johnson, and Weber (in press) showed how contextual effects of
the current general ambient temperature (i.e., hot weather vs. cold weather over
a period of time) strongly influence the public’s concern over the global warm-
ing or climate change problem. In general, when the current weather is hot,
public opinion holds that global warming is occurring, and when the current
weather is cold, people believe less that global warming is a general problem.
This contextual influence on belief in a long-term problem is akin to Schwarz
and Clore’s (1983) demonstration that the current weather (sunny vs. cloudy)
influenced the survey respondents’” opinions about their overall life satisfaction.

In one of a series of studies to get at the underlying reasons why current
weather influenced opinions about long-term climate change patterns, Zaval
and colleagues used scrambled sentence priming of heat, cold, or neutral related
topic sentences to show that it is the accessibility of similar (to the current day’s
weather) hot or cold days in memory that produced the effect on global warm-
ing opinions (i.e., the availability heuristic in operation). Those primed with
heat-related concepts were more concerned about global warming as a problem
than were other participants, and in further studies, those who believed the cur-
rent weather was unusually hot also believed that more days over the past year
had been hotter than average, compared to the estimate of other participants.
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Because public opinion strongly shapes public policy on climate change, this
natural weather-priming effect has high practical importance.

. Just as the perceived behavior of others is the natural behavioral prime, the per-

ceived goal of others is a natural prime for one’s own unconsciously instigated
goal pursuits. Thus, Aarts, Gollwitzer, and Hassin (2004) showed goal-contagi-
on effects such that the perceived goal pursuits of another person caused the
perceiver to be more likely to pursue that same goal. Friedman and colleagues
(2010) also showed that motivational orientations could be primed with obser-
vations of others’ behavior, creating what they called “motivational synchrony”
between the interactants. Moreover, Hamlin, Hallinan, and Woodward (2008)
demonstrated these same types of goal-contagion effects in infants as young as
7 months.

Consistent with the present hypothesis that more realistic stimuli produce

more reliable priming effects, Latham and colleagues, in a series of studies, used
a photographic high-performance manipulation to consistently produce higher
workplace task performance. Using a photograph of a woman winning a long-
distance road race, the researchers successfully primed achievement motivation,
as classically assessed by free responses on the projective Thematic Appercep-
tion Test (TAT). Then, Shantz and Latham (2009) found that working adults
who were primed by that same photograph wrote significantly more ideas for a
brainstorming task than people who had been given a blank sheet of paper, and
in a subsequent field study (Shantz & Latham, 2011), the presence of that prime
resulted in significantly higher amounts of money solicited for charities by tele-
phone call center employees. This result was replicated in two additional call
centers, and the TAT and call center fundraising results were again replicated in
additional studies by Latham and Piccolo (2012), who showed further that the
increase in fund-raising held across the entire subsequent work week.
One large class of motivational behavioral priming effects are automatic ap-
proach or avoidance arm and hand (finger) movement tendencies in response
to positive versus negative stimuli, respectively (Cacioppo, Priester, & Berntson,
1993; Chen & Bargh, 1999). Although space limitations preclude a more com-
plete review of the replications of this effect, as with the behavior and goal prim-
ing domains discussed above, the original Chen and Bargh research has been
a) both exactly and conceptually replicated, b) extended by further discovery
of important contextual moderating variables, and c) shown to have important
practical consequences and applications. Its ecological validity was demonstrat-
ed by Slepian and colleagues (2012) who found that participants were faster to
make approach movements to trustworthy faces and avoidance movements to
untrustworthy faces, even though their task was merely to classify face versus
house pictures and no explicit evaluation instructions were given. Its practical
importance was shown by its success as a means to reduce alcohol cravings and
reverse positive implicit attitudes toward alcohol to negative attitudes in a series
of studies by Wiers and colleagues (2010, 2011). Compared to a control group,
participants trained to make implicit avoidance movements (push) to alcohol-
related and control stimuli, merely by classifying the presented photos as either
landscape or portrait orientation, had their automatic positive attitudes toward
alcohol change to negative, and were found a year later to have substantially
lower drinking relapse rates (59 to 46%).
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EMERGING FMRI STUDIES OF SOCIAL PRIMING EFFECTS

Before closing, it is important to note that an emerging research literature involv-
ing fMRI brain region imaging during priming manipulations is both replicating
the original social behavioral and judgmental priming effects and revealing fur-
ther details as to the brain regions involved in producing them. Brain imaging of
priming effects furnishes a more sensitive form of measurement of the effects of
primes on mental processes, compared to collection of the behavioral dependent
variable alone, as the latter is subject to considerable variability from many other
simultaneous influences. Space constraints do not permit a full description and
review of these new studies, but here are a few examples.

1. Inagaki and Eisenberger (in press), using fMRI methods, compared brain regions
activated while the participant read socially warm as well as socially neutral
messages from close others, on the one hand, to those brain regions activated
when the participant held physically warm as well as neutral temperature ob-
jects. Replicating previous research (e.g., Williams & Bargh, 2008), Inagaki and
Eisenberger observed an overlap in subjective experience following manipula-
tions of social versus physical warmth: participants felt physically warmer after
reading the socially warm messages (compared to the neutral messages), and
they also felt more connected to their close others after holding the physical-
ly warm stimulus (compared to the neutral temperature stimulus). They also
found that neural activity during social warmth overlapped with neural activity
during physical warmth in the ventral striatum and middle insula, but neu-
ral activity did not overlap during a control task (soft touch). The authors con-
cluded that “together, these results suggest that a common neural mechanism
underlies physical and social warmth.”

2. Schaefer, Heinze, and Rotte (in press), in a within-participant design, replicated
the behavioral priming findings of Ackerman, Nocera, and Bargh (2010), with
rough physical primes causing social judgments that social interactions were
less smooth and coordinated (across 96 different interaction scenarios). Simul-
taneous fMRI imaging revealed a significant involvement of the somatosensory
cortex in making the coordination but not the control relationship-quality judg-
ments. Using a within-participant design, each participant received a smooth
versus a rough versus no physical prime before reading each given scenario.
Significant correlations were obtained between primary somatosensory cortex
activation and the extremity of not-smooth (rough) judgments of interaction
coordination. Thus, physical primes influence more abstract social judgments
through the involvement of sensory brain regions at the time of judgment.

3. Bengtsson, Dolan, and Passingham (2011) in an fMRI study primed participants
to “be clever” or to “be stupid” (in a replication of Dijksterhuis & van Knippen-
berg, 1998) and assessed the priming’s effect on the n-back task. Activating the
representation of “clever” caused participants to slow their reaction times after
errors on the working memory task, while the reverse pattern was seen for par-
ticipants primed with “stupid.” Critically, these behavioral effects were absent
in control conditions. The fMRI data showed that the neural basis of this effect
involves the anterior paracingulate cortex (area 32) where activity tracked the
observed behavioral pattern, increasing its activity during error monitoring in
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the “clever” condition and decreasing in the “stupid” condition. The research-
ers concluded that implicit cues, which specifically target a person’s self-con-
cept, influence the way people react to their own behavior, in harmony with the
emerging conclusion of how behavioral priming effects operate via involvement
of the self-concept (see above).

CONCLUSIONS

Here, I have argued that it is both misleading and historically inaccurate to use the
Meyer and Schvaneveldt (M-S; 1971) semantic priming paradigm as a standard
against which to assess the plausibility of social and behavioral priming effects.
The short time course of the M-S form of priming is likely because of the very
short duration of the priming stimulus and the minimal deliberative processing
given that prime in the lexical decision task (indeed participants are instructed not
to respond to the prime stimulus at all and only to the target stimulus that follows
on each trial). The actual origins of the priming concept and of priming research
itself are instead much more in harmony with the social psychological tradition of
priming studies. Lashley (1951) originated the concept as a theoretical vehicle to
approach the problem of response or behavior preparation, especially in speech
production. Thus, the concept of priming originated as a proposed mechanism
for the activation of behavioral tendencies. Research after Lashley (1951), but well
before the M-S studies, used the same “carryover effect” or “unrelated studies”
paradigm that first Higgins and colleagues (1977) and then most other social judg-
ment and behavior priming effects emulated. In those carryover priming studies,
effects lasted many minutes, not merely the brief milliseconds duration of the M-S
studies. Thus, the M-S paradigm should not be used as a litmus test for the plau-
sibility of other priming studies, either for the nature of their effects on behavior
and higher-order forms of cognition (as compared to perceptual interpretation) or
for the duration of their priming effects.

The duration of a priming effect appears to be a function of the extent of the
deliberate or effortful processing of the priming stimuli as required by the prim-
ing task. Clearly, the semantic priming stimulus in the M-S type of priming is very
fleeting and short lived, and participants are not attending to it but rather to the
target stimulus that comes next. When a greater degree of processing of the prim-
ing stimuli is required, priming effects last longer. And when physiological arous-
al-based priming occurs, as in excitation transfer and emotional priming carryover
effects, the effect can last even longer (see Srull & Wyer, 1980, for an experimental
demonstration).

Second, semantic behavioral priming effects are of the same class of phenom-
ena as imitation and mimicry effects (perception-behavior effects), which are es-
tablished beyond doubt. If one chooses not to believe in the reality of behavioral
priming, then they also do not believe in the reality of imitation and mimicry ef-
fects. If skeptics of behavioral priming studies do not wish to include imitation
and mimicry effects as examples of behavioral priming, then they should explic-
itly restrict their skepticism to semantic priming effects (or those that do not in-
volve the physical behavior of others or natural contexts and carryover effects, as
in arousal and emotional priming), not of behavioral priming per se (in which the
most common naturally occurring prime is the behavior of other people). Unlike
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cognitive psychology, social psychology’s history has focused on behavioral con-
tagion, conformity, and imitation effects and is not as concerned with the effects
of more artificial verbal and symbolic stimuli as is cognitive psychology. Social
psychology has instead striven to use more naturally occurring stimuli as primes
that then produce behavioral tendencies as well as influences on social judgments
and other higher mental processes. This is because our goal has been to establish
the ecological validity of our procedures and to be able to generalize to real-world
stimuli and situations.

Thus, it is of high importance that studies of social priming effects have suc-
cessfully demonstrated real-life priming effects. Whether or not every researcher
can successfully reproduce the behavioral priming effects in the laboratory, these
effects are being demonstrated to have real-world impact and importance, such
as in the spread of social disorder, contextual effects of the polling place on elec-
tion outcomes, and job performance in actual workplaces. The behavior priming
effects first demonstrated in the laboratory are now being successfully translat-
ed into effective real-world applications, such as decreasing the purchase of un-
healthy snacks in grocery stores by overweight individuals, increasing the amount
of money raised for charities, and therapeutic interventions that significantly re-
duce cravings and relapse rates among addicts. These successful practical uses of
behavioral priming effects to reduce the suffering and improve the lives of real
individuals would not be possible unless the effects were real in the first place, as

well as robust enough for practical application.
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