He and she cause more trouble than they does: An ERP investigation of singular they
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Methods

Background
• Singular they can be used to refer to non-gendered or non-specific
antecedents [1]
(1a) There’s not a man I meet but doth salute me as if I were their
well-acquainted friend -Shakespeare (A Comedy of Errors, 1623):
(1b) I want to find a Trump voter and give them a piece of my mind.
(1c) (After answering phone) They must have had the wrong number.
• More recently it has become the most common preferred pronoun for
non-binary individuals
• A coherent subset of individuals will accept accept they when
referring to a specific, definite antecedent of known binary or nonbinary gender in off-line judgments [2,3].
(2a) Sarahi slept because theyi were tired.
(2b) Taylori slept because theyi were tired.
(2c) My sisteri slept because theyi were tired.

Participants
● 32 Right-handed native
speakers of English (21 after
exclusions)
● All were Swarthmore students
who are taught about preferred
pronouns, familiar with
nonbinary gender identity, and
encouraged to provide their
preferred pronouns as part of
orientation.

Stimuli and task
The following are sentences about individuals using their preferred pronouns.

Behavioral Data
PROCESSING OF GENDER PRONOUNS AND NON-BINARY THEY
● Participants were highly accurate (chance = 25%)
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Matching Singular (MA_SI)
Lillian had just gotten back from a vacation, so she felt exhausted.
Mismatching Singular (MM_SI)
Lillian had just gotten back from a vacation, so he felt exhausted.
Matching Plural (MA_PL)
Lillian and Paul had just gotten back from a vacation, so they felt exhausted.
Mismatching Plural (MM_PL)
Lillian had just gotten back from a vacation, so they felt exhausted.

Figure' 3.! All! participants.! Mean! proportion! of! correct! responses! by! condition.! Error! bars
EEG Recording
represent!one!standard!error!of!the!mean.!
Task: What is the gender you stereotypically associate with the subject of the sentence? • 64-channel HydroCel Geodesic Sensor Net (EGI)
The increased accuracy for the MA_SI trial suggests that participants found the task of
• Bandpass:
0.1-30 Hz, Downsample: 250 Hz
identifying the associated gender of a given name the easiest when the pronoun used was
• 30 of each condition
• Rereference:
average
mastoids
consistent with
the gender of of
the name.
However, when the name was inconsistent with the
• 30 additional matching singular as fillers
genderaveraged
of the pronoun, participants
task more difficult groups
as indicated by their lower
• Voltages
withinfound
sixthe6-channel
• Gender typicality of names normed with a separate survey
PROCESSING OF GENDER PRONOUNS AND NON-BINARY THEY
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processed easier than gender pronouns that mismatch the gender of the antecedent, in our case a
gendered name.

Statistical Analysis of ERP Data

Using average amplitude per condition across all pooled anterior regions (LA, CA, PA)

and across all pooled posterior regions (LP, CP, RP) (Figure 4), a repeated measures of analysis

accuracy. Interestingly, participants found it easier to identify the correct gender of the name

(ANOVA) was performed in consecutive time windows that should allow testing for the Nref,

when the pronoun was non-binary they, suggesting that this information did not clash with the

the N400, and P600 (Nieuwland et al., 2014; Osterhout & Mobley, 1995): 300- 500 ms, 500-700

name to the same degree that the mismatching pronoun did. The hardest task was identifying the

Results
PROCESSING OF GENDER PRONOUNS AND NON-BINARY THEY

ms, 700-900 ms, and 900-1100 ms. The Nref can appear as early as 300 ms and as late as 1500

Research Question

ms and usually appears as a sustained, frontal negativity lasting around 500-1500 ms

gender of the plural condition. This is not surprising as there were
26 two names to remember and

(Nieuwland, 2014). The P600 typically has a central posterior distribution and peaks between

all four answer choices were equally plausible.

500-800 ms, however it can be visible earlier (Swab et al., 2011). The N400 emerges between

This pattern of results replicates the common findings that participants have less

300-500 ms after stimulus onset (Swab et al., 2011).

processing difficulties for non-binary they or singular they then for gender mismatching

pronouns (Filik et al., 2008; Doherty and Conklin, 2017; Foertsch and Gersbacher, 1997).

• Is non-binary they processed differently from other singular
pronouns?

ERP and Pronoun processing
• Gender and number mismatched pronouns can cause processing
difficulty as revealed by various reading measures [4-5]
• In ERP, gender mismatches such as (3) typically evoke a P600
depending on the task [6-8]
(3) The boy thought that she would win the race.
This is thought to reflect processing difficulty involved in diagnosing
and/or repairing a structural mismatch.
• If the task is comprehension, mismatch can evoke an Nref, which
reflects either positing an unheralded referent outside the sentence [8],
or greater effort linking the pronoun with a counter stereotypically
gendered antecedent within the sentence [7].
• [9] compared themselves bound to singular or plural subject as in (4).
Singular subjects reliably elicited a P600.
(4) John and Mary/John decided to treat themselves to some sushi.
• This suggests singular they leads to processing difficulty, but…
There was no comparison to (binary) gender mismatches.
Reflexives cannot refer to unheralded antecedents.
The P600 may have been due to superficial morphological
mismatch with -selves rather than properties associated with they.

Figure 1: Difference waves for Mismatch singular – Matching singular,
Mismatch plural – Matching plural, and Mismatch plural – Mismatching
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References
[1] Balhorn, M. (2004) The rise of epicene they. Journal of English Linguistics 32(2), 79-104.
[2] Camilliere, Izes, Leventhal & Grodner (2019). Multiple grammars for singular they. CUNY
[3] Konnelly, L. & Cowper, E. (submitted) The future is they: the morphosyntax of the epicene pronoun
[4] Doherty, A. & Conklin, K. (2017). How gender-expectancy affects the processing of “them.” The Quarterly
Journal of Experimental Psychology, 70(4), 718-735.
[5] Foertsch, J. & Gernsbacher, M. (1997). In search of gender neutrality: Is singular they a cognitively efficient
substitute for generic He? Psychol Sci., 8(2), 106-111.
[6] Osterhout & Mobley. (1995). Event-Related potentials elicited by failure to agree. JML
[7] Canal, Garnham & Oakhill (2015). Beyond gender stereotypes in language. Frontiers
[8] Nieuwland, M. (2014). “Who’s he?” Event-related potentials and unbound pronouns. JML
[9] Prasad, Morris, Feinstein (2018) The P600 for singular ‘they’. CUNY Poster

800-1000ms
Fs
<1
Fs <<11
Fs
< 1+
+
FFs
1=2.5 +, F2=2.5 +
F1=2.5
Fs
< 1 , F2=2.5
Fs < 1

Anterior (NRef) 300-600ms
600-800ms
800-1000ms
Anterior (NRef) 300-600ms
600-800ms
800-1000ms +
MM_SI-MA_SI F1=10**,F2=3.3* F1=3.42*,F2=1.93++
F1=1.9 +,F2 < 1
MM_SI-MA_SI F1=10**,F2=3.3* F1=3.42*,F2=1.93
F1=1.9 ,F2 < 1 +
MM_SI-MM_PL F1=15.8***, F2=6.4*
F1=5.6*, F2=2.5++
F1=2.4 +, F2=2.2++
MM_SI-MM_PL F1=15.8***, F2=6.4*
F1=5.6*, F2=2.5
F1=2.4 , F2=2.2
MM_PL-MA_PL
Fs
<
1
Fs
<
1
Fs
<
1
MM_PL-MA_PL Fs < 1 Fs < 1 Fs < 1
Match:Number
Fs
Match:Number FF1=6.23*,
=6.23*, FF2=4.2*
=4.2*
Fs << 11 Fs
Fs << 11

Summary and Conclusions

1
2
!
Posterior
300-600ms
600-800ms
800-1000ms
Lillian
…
he
Posterior (P600)
(P600)
300-600ms
600-800ms
800-1000ms
Figure' 6.' Difference! waves!
for!
MM_PL9MAPL!
(blue),!
MM_SI!
9!
MA_SI!
(red),!
MM_SI-MA_SI
FF11=4.4*,
FF22=8.4**
Fs
<< 11 MM_SI9MM_PL!
MM_SI-MA_SI FF11=8.4**,F
=8.4**,F22=15.6***
=15.6***
=4.4*,
=8.4**
Fs
+
+
+
MM_SI-MM_PL
F
<1,
F
=1.9
Fs
<
1
F
=2.5
,
F
=2.5
+
+
+
1
2
1
2
● (green)!
P600 indicating
grammatical
processing
difficulty
for! ! left! anterior!
regions! (upper!
(upper!
middle),! right! anterior!
MM_SI-MM_PL
F1<1, F2left),!
=1.9 central!
Fs < 1 Fanterior!
1=2.5 , F2=2.5
MM_PL-MA_PL
FF11=7.0**,F
FF11=4.4*,
FF22=7**
Fs
<< 11
2=19.6***
MM_PL-MA_PL
=7.0**,F
=4.4*,
=7**
Fs
2=19.6***
Fs
<< 11 Fs
● (upper!right),!left!posterior!(lower!left),!central!posterior!(bottom!middle),!and!right!posterior!
A frontal negativityMatch:Number
(NRef) indicating
Match:Number
Fs << 11 Fs
Fsincreased
Fs << 11 referential work (unheralded referent?)
regions!(lower!right)!and!the!corresponding!scalp!topographies!for!the!3009800!time!windows!
Lillian … they
for! the! MM_SI! 9MA_SI! difference! wave! (top)! and! of! the! MM_PL9MA_PL! difference! wave!
● (bottom).!
P600 indicating
difficulty+1.5! µV! and! blue! indicates! 91.5! µV.!
For! the! grammatical
topographical!processing
plots,! red! indicates!
● Significant!ERP!effects!are!labeled!in!the!difference!wave!graphs.!!
No NRef indicating rapid referential recovery

● Table' 2.! F" and! p" values! from! ANOVA! for! the! mismatching! singular9matching! singular! contrast!

Nonbinary they does not lead to referential failure like mismatched s/he does.
and!the!mismatching!plural9matching!plural!contrast!in!four!different!time!frames.!
● Even in a population with familiarity with nonbinary they, there is grammatical
processing difficulty of singular they.
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