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Language allows us to communicate various meanings, including novel messages (e.g., “The engineer
airdropped 24GB of prototype designs to his wife’s laptop”). This ability depends on syntactic structures in
the language system, but it can be difficult to study these representations, as most people are not
explicitly aware of them. One phenomenon that has been used to study them is called syntactic priming,
which is a tendency for people to reuse previously experienced structures. This phenomenon allows
researchers to implicitly manipulate and probe syntactic representations during normal sentence

processing, providing a window into the mechanisms used in language to convey meaning.

History

Priming refers to the influence of one stimulus on another, and its application to sentence planning can

be traced to Karl Lashley (1951, p. 128), who posited, “The priming of aggregates of words before a

sentence is formulated from them.” Early studies found evidence for structural repetition in experiments
(Levelt & Kelter, 1982) and corpora (Schenkein, 1980). Kathryn Bock (1986) provided the standard

production paradigm for studying syntactic priming. Typically, it is tested using sentence structures with
similar meanings like “The woman gave the book to the man” (prepositional dative, PD) and “The woman
gave the man the book” (double object dative, DO). When a PD prime sentence like “A dog brought a bone to
a girl” is presented to a participant before they describe a target picture as in Figure 1, they will be more

likely to describe the picture with the same PD structure over the alternative DO structure.
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Participant hears prime:
[A dog] brought,en, [a bone] to,., [a girl] Prepositional dative (PD)

Participant describes target picture with either structure:

[The woman] gave,., [the book] to,, [the man]  Prepositional dative (PD)

[The woman] gave, ., [the man] [the book] Double object dative (DO)

Noun phrases are in square brackets, subscripts shows syntactic categories
This syntactic labeling is not present in the experiment

Figure 1
Prime-target trial for a priming study.

Initially, syntactic structures were just one of many possible explanations for priming. By controlling
other possible factors like function word overlap (prepositions), prosody, and meaning (Bock & Loebell,_
1990), it was possible to isolate a unique role for abstract syntactic structures (structures independent of

lexical or meaning elements) in priming.

Core concepts

Early theories posited that production involved activation spreading between concepts, words, and
structures [see Language Production]. If activation was left over in structures (e.g., PD in Figure 1), then
this could increase their likelihood of being selected again, and this would create abstract syntactic
priming. Then, if activation is used for processing other sentences with unrelated structures after the
prime is processed, the residual activation for the prime should be reduced, and priming could disappear.
However, empirically, priming persists even when there is a lag of 10 intervening sentences between
prime and target, which suggests that abstract priming does not use an activation mechanism (Bock &
Griffin, 2000).

To explain the persistence of priming, Chang et al. (2006) proposed that abstract priming was due to the
same implicit learning mechanism used to acquire the syntactic representations in the first place. They

developed a computational model that could acquire abstract syntactic representations using prediction
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error-based learning, which is a learning mechanism that uses the difference between the input and the
predictions of the system (error). By leaving learning on during the processing of the prime sentence, the
model made subtle changes to the syntactic system that created priming effects. This account suggests

that priming is a side effect of the fact that the brain is constantly adapting to the input, even in adulthood.

If syntactic priming is a type of learning, then biases should accumulate with every structure that is

experienced (cumulativity; Figure 2; Kaschak & Borreggine, 2008). This cumulative bias for structures

seems to influence priming, in which the mismatch between the preference and the prime structure

(error or surprisal) is associated with larger priming effects (Jaeger & Snider, 2013).
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& °> likelihood of producing it increases
o v 1} which creates a cumulative bias for PD.
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/

Absirant likelihood, the difference between them
Priming (error) is reduced.

Reduced error yields smaller priming
effects in error-based learning
accounts.

Likelihood of PD structure

Number of structures experienced

Figure 2
A schematic of the relationship between cumulativity, error, and priming.

When content words such as verbs are the same between prime and target (the verb “gave” in Figure 3),

the magnitude of syntactic priming can increase, and this is called the lexical boost (Pickering & Branigan,_

1998). Studies have examined whether the boost and abstract priming with different verbs depend on the
same mechanism by increasing the lag between prime and target by using intervening filler sentences,
with the results showing that abstract priming persisted over various lags, but the boost quickly

dissipated (Figure 3; Hartsuiker et al., 2008). This result suggested that the boost was not due to implicit

learning but rather residual activation in explicit memory, which is known to decay rapidly.
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Participant experiences either:
Same Verb Prime: A dog gave a bone toa girl. (PD)
or
Different Verb Prime: A dog brought a bone to a girl. (PD) exical boost

Filler sentences: The boy slept. (Non-dative Eﬂ Y,

(Lag 2) A seal was in the harbor.  structures) E J .,  Same Verb

Target: The woman gave the book to the man. (PD) | Different Verb
The woman gave the man the book. (DO) [ S —_

When prime and target are adjacent (lag = 0), same 0 2 6

verb condition shows more priming due to the lexical Lag

boost. But after a few filler sentences with non-dative
structures that should not directly interfere with dative
priming (lag > 0), the lexical boost still decays quickly.
Abstract priming persists over lag in both conditions.

Figure 3
Lexical boost and abstract priming over lag.

Since most people do not have explicit awareness of the syntactic structures they use, these structures are
thought to depend on implicit memory. However, because some aspects of language are available to
conscious awareness (e.g., words) and could depend on explicit declarative memory, it was important to
determine which memory systems are involved in priming. These memory systems can be differentiated
in individuals with anterograde amnesia, who have deficits in explicit memory (e.g., newly learned facts
are forgotten quickly) but retain implicit learning abilities (e.g., learning to play new piano pieces). These
patients exhibit abstract syntactic priming, even though they have impaired explicit memory for the

prime sentences (Ferreira et al., 2008). This finding demonstrates that syntactic priming mostly depends

on implicit memory without a substantial role for explicit memory.

Since priming has been argued to be supported by language learning mechanisms, priming has been

used to examine syntactic structures in development [see Language Acquisition]. Item-based theories of

language acquisition have argued that children start initially with lexically specific syntactic

representations and only later develop abstract syntax (Figure 4) [see Compositionality]. However, several

studies have found evidence for abstract structural priming early in development (Kumarage et al., 2024;

Rowland et al., 2012). Priming in children exhibits persistence, cumulativity, and error sensitivity in ways

that are similar to adults (Branigan & Messenger, 2016; Peter et al., 2015), and these findings are consistent

with the idea that language acquisition and syntactic priming involve the same prediction error-based

learning mechanism [see Computational Models of Language Learning].
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Item-based syntactic

representations Abstract syntactic representations

brought[Jto[]

VERB [] to PD

give me [] VERB[][] (DO)

throw him [ ]
Early learners have different Abstract representation allow
structures for different verbs and primes with one verb to generalize
some noun phrase slots are filled to targets with a different verb.
with common pronouns. A prime Priming research suggests that
with the verb brought may not these representations appear early
prime a target with the verb give, in development.
because different structures are
involved.

Figure 4
Priming based on item-based or abstract syntactic representations in development.

Questions, controversies, and new developments

Most priming studies use language production measures (Mahowald et al., 2016). Syntactic priming has

also been studied with comprehension measures like reading times, but abstract priming is not always

found using these measures, and priming often depends on verb overlap (Tooley & Traxler, 2010). Thus,
there are substantial differences in priming with comprehension and production measures, and further

research is needed to see if there is a shared component [see Psycholinguistics].

Syntactic priming has been mostly studied in a small set of languages (e.g., English, Dutch, German,
Chinese). Because priming involves learned syntactic structures, it is possible that priming can vary

greatly across typologically different languages (e.g., Tagalog; Garcia et al., 2023) [see Linguistic Variation].

Broader connections

Syntactic priming is an example of learning over the lifetime (Dell & Chang, 2014). Understanding this
mechanism may provide insight into similar mechanisms that support adaptation in response to various

influences such as education, work, technology, sports, and social situations over the whole of

development [see Neuroplasticity].

The error-based learning mechanisms used to explain priming are related to the learning algorithms used

by artificial intelligence systems like ChatGPT to acquire their language representations [see Large


https://oecs.mit.edu/pub/y1uhdz0y
https://oecs.mit.edu/pub/5wqto9iq
https://oecs.mit.edu/pub/t5j0qv3d
https://oecs.mit.edu/pub/zp5n8ivs

MIT Press « Open Encyclopedia of Cognitive Science Syntactic Priming

Language Models]. Priming can be used to examine how closely these systems mirror the abstract

syntactic representations used by human language users.

Further reading

Bock, K., & Loebell, H. (1990). Framing sentences. Cognition, 35(1), 1-39. https://doi.org/10.1016/0010-
0277(90)90035-1

Branigan, H. (2007). Syntactic priming. Language and Linguistics Compass, 1(1-2), 1-16.
https://doi.org/10.1111/j.1749-818X.2006.00001.x

Pickering, M. J., & Ferreira, V. S. (2008). Structural priming: A critical review. Psychological Bulletin,
134(3), 427-459. https://doi.org/10.1037/0033-2909.134.3.427
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