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Syntax & Aging

Syntax processing in aging:

Often thought of as (relatively) unimpaired (e.g. Obler et al., 1991) –
but recent research disagrees (e.g. Poulisse et al., 2019)
Importance of Working Memory? (e.g. DeCaro et al., 2016)
Processing speed? (Salthouse, 1996)

Language tasks involving explicit measures find greater delays (e.g.
Sung et al., 2017; Bopp & Verhaeghen, 2005).
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Syntactic Priming

Faster processing of structure experienced earlier in a sequence.
Importantly: relies on implicit knowledge/learning, not explicit recall.

Primed condition:
The PhD student

ridiculed by

the professor

cried constantly.

Some inter-

vening stuff

The crow

assaulted by

the dove never

flew again.

Unprimed condition:

The PhD student

cried after being

ridiculed by

the professor

Some inter-

vening stuff

The crow

assaulted by

the dove never

flew again.
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Syntactic Priming (2)

Lexical boost:

Facilitation increased by Prime–Target lexical overlap

Considered short-lived, contrary to syntactic priming (e.g. Hartsuiker
et al., 2008)

Models of syntactic priming:

Residual activation of structures (Pickering & Branigan, 1998);

Implicit learning (Chang et al., 2012);

Mixed (Traxler et al., 2014).
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Priming in Older Adults

Past research:

Older adults show intact priming and lexical boost (e.g. Hardy et al.,
2017,2020a,2020b).

BUT: above studies investigated production priming, not
comprehension

This leaves older adults’ syntactic comprehension priming
uninvestigated.

Willem S. van Boxtel & Laurel A. Lawyer | University of Essex Dept. of Language and Linguistics | April 30th, 2021 6 / 21



Syntactic Representations Remain Intact in Aging

Research Questions & Hypotheses

1 Do older adults show syntactic
comprehension priming?

2 Do older adults show lexical
boost effects?

3 Do WM or processing speed
affect syntactic priming or the
lexical boost in older adults?

If priming is implicit, older adults
should show intact process.

Lexical boost could be more
explicit → potential absence in
older adults

WM should have little effect, but
processing speed could be relevant.

Model Predictions

Model Priming Boost

Residual Activation N N
Implicit learning Maybe Maybe

Mixed Maybe N
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Experimental Design

90 Prime–Filler–Filler–Target sequences

30% primed, 30% primed + boosted, 30% unprimed

Lexical repetition control condition (LCC) in Fillers.

Self-paced reading paradigm, ran online:

Two defined ROIs for each sentence (Target: NP, Spillover; LCC:
Verb, Spillover):

The crow assaulted [by the dove]NP [never flew again.]Spillover

The vengeful man [plotted]Verb [the enemy’s demise]Spillover yesterday.
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Experimental Design (2)

Pre-tests:

Reading Span Task (RST): combines storage and concurrent
processing (Friedman et al. 2004);

Letter Comparison Task: simple processing speed measure (e.g.
Salthouse, 1992).

Main Experiment Structure

(a) Externally-paced trials (b) Self-paced trials
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Participants

30 Older participants (MAge = 68.8; SD = 3.68, [65,79]) took part,
all passed data criteria for inclusion;

Online study: payments through prolific.co;

Attention measured with comprehension questions.

Age M = 68.8, SD = 3.68
Gender 13 Female, 17 Male

Years in Education M = 15.03, SD = 3.35
WM Span M = 21.98, SD = 6.94
LCT Score M = 16.37, SD = 5.27

Table: Participant Demographics

Willem S. van Boxtel & Laurel A. Lawyer | University of Essex Dept. of Language and Linguistics | April 30th, 2021 10 / 21



Syntactic Representations Remain Intact in Aging

Results: Priming

(a) Target (NP) (b) Target (Spillover)
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Results: Lexical Repetition

(a) LCC (Verb) (b) LCC (Spillover)
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Younger Adult Comparison (Target)

(a) Tar (NP) O (b) Tar (NP) Y (c) Tar (Spill) O
(d) Tar (Spill) Y
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Younger Adult Comparison (LCC)

(a) LCC (Verb) O
(b) LCC (Verb) Y

(c) LCC (Verb) O
(d) LCC (Spill) Y
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Implications (1)

Intactness of syntax:

Implicit syntactic representations intact;

Challenges result from traditional, explicit tasks;

Persistence of the lexical boost.

Conflicts residual activation (Pickering & Branigan, 1998), implicit
learning (Chang et al., 2012), and mixed (Traxler et al., 2014)
accounts of priming → adaptation account?

Model Priming Boost

Residual Activation N N
Implicit learning Maybe Maybe

Mixed Maybe N
Adaptation Y Y

Results Y Y
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Implications (2)

No impact of WM or LCT:

WM and LCT never improved model fit;

Especially the LCT result is surprising.
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Thank you for your attention!
Questions, comments: please ask, or contact me on

w.s.vanboxtel@essex.ac.uk or willemvanboxtel.eu
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Supplementary Data (1)

TARGET:

Effects are strongest in Spillover and Whole-sentence regions:

Whole-Target: t(2638) = 4.327, p < .0001, d = .168;
Spillover: t(2642) = 8.991, p < .0001, d = .350;
NP: t(2638) = -1.950, p = .05, d = .040.

Whole-Target: Boosted-Primed (p < .0001), Boosted-Unprimed (p <
.0001), Primed-Unprimed (p = .594);

Spillover: All contrasts significant;

NP: Boosted-Primed (p = .125), Boosted-Unprimed (p = .894),
Primed-Unprimed (p = .044).
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Supplementary Data (2)

LCC:

Whole-SF: t(1306) = -1.012, p = .312, d = -.056;

Verb: t(1314) = -3.949, p < .0001, d = -.218;

Spillover: t(1300) = -3.806, p = .0001, d = -.211.

Contrasts only show expected effect in Spillover (p = .0001);
Verb: opposite effect (as in plot; p = .0009)
Whole-SF: p = .312.
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