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Abstract
The pronoun “they” can be either plural or singular, perhaps referring to an individual who identifies as nonbinary. How do
listeners identify whether “they” has a singular or plural sense?We test the role of explicitly discussing pronouns (e.g., “Alex uses
they/them pronouns”). In three experiments, participants read short stories, like “Alex went running with Liz. They fell down.”
Answers to “Who fell down” indicated whether participants interpreted they as Alex or Alex-and-Liz. We found more singular
responses in discourse contexts that make Alexmore available: when Alex was either the only person in the context or mentioned
first. Critically, the singular interpretation was stronger when participants heard explicit instructions that Alex uses they/them
pronouns, even though participants in all conditions had ample opportunity to learn this fact through observation. Results show
that the social trend to talk about pronouns has a direct impact on how language is understood.
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Introduction

In 2019, the American Dialect Society voted for they as the
word of the decade and (My) Pronouns as the word of the
year. This vote recognizes two related linguistic trends. First,
the singular use of they is growing in acceptability, in partic-
ular as the pronoun of choice for individuals who identify as
gender nonbinary. Second, there is a movement to use pro-
nouns to signal gender identity, as in my pronouns are
they/them/theirs. This means that the speaker wishes for other
people to refer to them with the singular pronoun they.

For language comprehension, this makes the word they
ambiguous. Consider a story about Alex (who uses they/
them pronouns) and Liz (who uses she/her pronouns): Alex
went running with Liz. They fell down. Did both fall down, or
just Alex? Linguistic ambiguity is not unusual, and the human
mind is well adapted to interpreting ambiguous words in con-
text. Yet few ambiguities are accompanied by explicit com-
mentary. Singular they offers a unique opportunity to examine

how a dispreferred meaning can become more available when
the speaker offers explicit guidance, and how this affects an
ongoing linguistic change. Our study uses three experiments
to test the impact of explicit pronoun introduction and linguis-
tic context on the interpretation of they.

The status of singular they

Contrary to public opinion, the word they has had a singular
interpretation for centuries (Baron, 2020; McWhorter, 2018).
In many English dialects, singular they is common for refer-
ring to people with unknown gender, such as someone or my
future neighbor, and this usage has occurred in literature as far
back as the middle ages (Nunberg, 2016). Singular they can be
used to maintain anonymity of the referent, as in this excerpt
from a newspaper article: “AWake County resident who was
at The Millennium Tour 2020 concert . . . has tested positive
for coronavirus . . . . They were there between 8:20 p.m. and
midnight” (Aldridge & Jasper, 2020). Camilliere et al. (2019)
found that people rated they as more natural for referents that
were ungendered or ambiguous (the dentist; Taylor) versus
gendered (the actress; Sophia). People also rated they as more
natural for referents that were socially distant (the dentist) than
socially close (my friend).

By contrast, a relatively new use of they is for reference to
known and singular referents (Bjorkman, 2017; Konnelly &
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Cowper, 2020). Most notably, individuals who identify as
nonbinary often prefer to be referred to with they, although
some prefer neopronouns like xe (Bradley et al., 2019; Fisher,
2018). The range of singular they also appears to be expanding
and can even be used when the referent is known and iden-
tifies with a binary gender. For example, the first author ob-
served a Facebook post that said “my spouse . . . they,” even
though the spouse does not typically use they/them pronouns.

This expansion of singular they is paralleled by the move-
ment to use pronouns as a signal of gender. This raises a
question: Does pronoun introduction change the way they is
understood?Most linguistic meaning is induced from the con-
text, and not discussed explicitly. Indeed, the singular mean-
ing of they can be obvious from the context. What role does
explicit introduction play, over and above observational
evidence?

Research question: What drives the interpretation of
“they”?

Even though singular they is common, the plural use of they is
more common. Thus, singular and plural interpretations likely
compete. Current psycholinguistic accounts suggest that
comprehenders weigh alternate referents for a pronoun, prob-
abilistically activating likely referents. Activation considers
both the pronoun features (e.g., gender and number) and the
discourse context, which makes some referents more available
than others (e.g., Arnold et al., 2000; Garnham et al., 1992;
Kehler & Rohde, 2013; MacDonald & MacWhinney, 1990;
McDonald & MacWhinney, 1995; Sanford & Garrod, 1989).

Two discourse properties that affect pronoun comprehen-
sion are the number of competing referents and order of men-
tion (e.g., Arnold et al., 2000; Gernsbacher & Hargreaves,
1988; Järvikivi et al., 2005). If only one person is mentioned,
that person is the likely pronoun referent (e.g., Liz in Liz went
to the store. She bought milk). If two people are mentioned,
the first one (the grammatical subject) is often assumed to be
the referent (e.g., Liz in Liz went to the store with Ana. She
bought milk). Our experiments test how they is understood in
different discourse contexts within stories about three fictional
characters: Alex (they), Liz (she), and Will (he).

In English, people understand pronouns by rapidly apply-
ing gender features on the pronouns (e.g., female for she and
male for he; e.g., Arnold et al., 2000; Boland et al., 1998;
Ehrlich, 1980; MacDonald & MacWhinney, 1990;
Osterhout & Mobley, 1995). People also pay attention to
gender—or the lack of it—when interpreting they. For an
ungendered referent (e.g., anyone; a runner), singular they is
understood as fast as he and she (Foertsch & Gernsbacher,
1997). Comprehension of singular they/them is also faster if
the referent does not have an assumed gender (the cyclist) than
if it does (the mechanic; Doherty & Conklin, 2017). Similarly,
in event-related potential studies, singular they or themselves

can elicit a P600, which is associated with syntactic anomalies
(Leventhal et al., 2020; Prasad &Morris, 2020). For example,
Leventhal et al. (2020) found a P600 for Lillian . . . they
compared with Lillian and Paul . . . they. These studies sug-
gest that singular they is understood easily when the referent is
nonspecific or gender neutral, but not when a male or female
gender is assumed.

On the other hand, they is easier to understand with a plural
than a singular interpretation (Sanford & Filik, 2007), suggest-
ing that the plural use is primary. In particular, nonbinary they is
relatively new, and facility with this form depends on personal
experience. Konnelly and Cowper (2020) suggest that singular
they is a change in progress, is accepted by some social groups
more than others (see also Camilliere et al., 2019).

We aim to better understand this change by measuring
variation in the assignment of a singular interpretation to they.
We use three experiments to capture metalinguistic judgments
about the referent of they in stories about Alex, who uses they/
them pronouns. We examine pronoun comprehension in a
natural context, where stories refer to known characters. To
this end, all stories are about the same three fictional charac-
ters, introduced with pictures at the start of the task. The pic-
tures help participants to develop a mental representation of
the character.Wemanipulate (1) whether Alex’s pronouns are
introduced explicitly or not, and (2) whether the discourse
context supports Alex as the referent, manipulating either
number of people (Experiment 1) or whether Alex is men-
tioned first (Experiments 2–3). Note that here we use the terms
explicit and implicit to denote properties of the stimuli; it is
possible (and indeed likely) that participants were explicitly
aware of Alex’s gender in both conditions. A second question
is whether additional practice with singular they can change
interpretation patterns within a single experimental session,
which we manipulate in Experiments 2 and 3. The current
paper focuses on the manipulated variables, but analyses of
how individual differences pattern with responses are reported
in a companion paper (Arnold et al., 2020).

Methods for all three experiments

Participants

Native English-speaking participants were recruited through
Amazon Mechanical Turk and compensated $1.00
(Experiment 1) or $1.25 (Experiments 2 and 3). The HIT
was only available in the United States, Australia, and the
United Kingdom. There were 63 participants in Experiment
1; 79 in Experiment 2 (plus an additional 15 that were replaced
because of a technical problem with the surveys), and 60 in
Experiment 3; our primary analysis included 52, 54, and 44 in
each experiment (see below for the criteria for exclusion from
analysis).
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Methods

Participants completed a Qualtrics questionnaire with three
parts: (1) demographic questions, (2) instructions, and (3)
main task. Materials and other supporting information can
be found at https://arnoldlab.web.unc.edu/publications/
supporting-materials/arnold-mayo-dong-2021/.

Demographic questions

The first two questions asked about participants’ age and
English proficiency. Participants were not allowed to continue
if they were under age 18, reported nonnative fluency, or
learned English past age 6. Questions about gender, sex,
age, race, ethnicity, and education were used to compare sam-
ples (see supporting materials). Two questions asked about
participants’ familiarity with individuals who identify as non-
binary: (a) How many individuals do you know who identify
as neither male nor female? (None, 1, 2–5, 6, or more), and (b)
How familiar are youwith people who do not identify as either
male or female? (0–10 sliding scale).

For Experiment 2 only, participants also completed the
author recognition task, given previous findings that print ex-
posure modulates individual biases to assign pronouns to the
previous subject (Arnold et al., 2018). We used a version of
this task that was designed by Peter Gordon’s lab (personal
communication), and was developed from previous versions
by Acheson et al. (2008) and Stanovich and West (1989).
Participants saw a list of 62 true author names intermixed with
64 false names. They were asked to check the box next to all
names they recognized, and not to guess. Because we found
no effect of print exposure on they interpretation, we did not
include this measure in Experiment 3.

Instructions

Prior to the primary task, participants were introduced to three
characters: Alex (they/them), Liz (she/her), andWill (he/him),
along with pictures of each (see Fig. 1). Participants were
assigned to either the explicit or implicit condition. In the
explicit lists, the pronouns of each character were given, and
participants were tested to ensure that they remembered the
names and pronouns of each character. In the implicit lists,
participants just learned and practiced the names. Each name
and pronoun were tested in two questions; if participants
responded incorrectly, they were asked to correct their answer.
Participants were told in the consent form “The purpose of this
study is to understand how healthy adults understand lan-
guage in simple stories.” Pronouns were not mentioned at all
in the instructions except during introduction of the characters
in the explicit lists.

Main task materials and design

The primary task was to read two-sentence stories and answer
two questions (see Fig. 2 for example). For critical stimuli, the
question of interest was designed to reveal whether partici-
pants assigned a singular or plural interpretation to the pro-
noun. For example, following “Liz walked home. She forgot
to bring the keys,” the critical question asked “Who forgot the
keys?” (see Table 1). Participants answered by clicking on
either a picture of Liz alone, or a picture of Liz with Alex.
During the practice questions, they were instructed to pick the
picture that signaled a singular or plural actor: “The next ex-
ample illustrates the use of pictures as answers. One picture
shows Will and Alex together. This means they both did the
action together. The other picture shows justWill. This picture
means that just Will did the action alone. Pick the best an-
swer.” Each question also had a content question, such as
“What did Liz do?” (walked home/went to work). These ques-
tions were easy to answer if participants were reading the
stories, and contributed to our inclusion criteria (see below).

The experiment began with two practice stories, followed
by training stories (12 in Experiments 1 and 2; 16 in
Experiment 3), and then eight critical stimuli intermixed with
15 fillers. The training, critical, and filler stories were not
labeled for the participants; instead, all stories appeared in a
single sequence, one at a time on the screen. All stories were
followed by two questions, one “who” question that was an-
swered by selecting either a singular or plural option, and one
content question. For three fillers the second sentence did not
mention a person, so the “who” question was replaced by a
content question.

The training stories served to illustrate the pronouns used
by each character, so even in the implicit condition partici-
pants had the opportunity to learn them. In Experiments 1 and
2, there were four stories about each of the three characters.
There was only one character in each story, providing strong
evidence that the pronoun should refer to that character (see
Table 1). The appropriate pronouns were consistently used for
each character (Liz–she; Alex–they; Will–he).

Experiment 3 tested whether the number of training stories
about Alex would improve performance on the critical items,
so it included an additional four training stories about Alex
(total eight Alex training stories). The first four training stories
were identical to those used in Experiments 1 and 2; the sec-
ond four followed a similar format.

The eight critical test stimuli used stories about Alex (see
Fig. 2). These stories appeared in one of two critical discourse
conditions. In Experiment 1, stories were either about just
Alex (1-character condition), or Alex and another character
(2-character condition). The two-person stories always intro-
duced Alex in the subject position and the other person as an
adjunct, in the form “Alex [did something] with Liz/Will.”
The one-person stories were identical, except they did not
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include the with-phrase that mentioned the second character.
In Experiments 2 and 3, all critical stories had two characters,
manipulating whether Alex appeared first or second. There
were two lists for each experiment, where List 1 and List 2
each had four items in each condition, counterbalanced across
lists. Each of the two lists also appeared with both explicit and
implicit instructions, resulting in a total of four lists (List 1-
explicit; List 1-implicit; List 2-explicit, List 2-implicit).

Critical items were intermixed with 15 filler stories, with
three each in five structures: (1) 1 character/no pronoun (e.g.,
Liz took a vacation. Sweden was lovely); (2) 1 character un-
ambiguous pronoun (e.g.,Will cleaned his apartment. He got
his clothes dirty); (3) Unambiguous pronoun refers to subject
(e.g., Liz danced with Will. She tripped many times); (4)
Unambiguous pronoun refers to nonsubject (e.g., Will went
shopping with Liz. She bought a suit); and (5) Plural they
sentences (e.g.,Will ran a marathon with Liz. They took more

than five hours to finish). The plural-they fillers were all about
Will and Liz, so the most plausible interpretation of they was
as a plural pronoun. These items served to remind participants
that they also has a plural interpretation. The fillers were
pseudorandomly interspersed with the critical items such that
there were no clusters of fillers of a particular type, and each
type of filler was evenly distributed across the experiment.

Procedure

Participants accepted the Hit in AmazonMechanical Turk and
began the survey. After providing consent and answering the
demographic questions, they read instructions about the sur-
vey and answered practice questions. Incorrect answers to the
practice questions were corrected, and participants were asked
to reread the story and answer again. Theywere then reminded
that too many incorrect answers during the survey would

Fig. 1 Introductions of the characters for the explicit lists. Each picture and introductory sentence appeared alone on a separate screen. The implicit lists
were identical, except they did not mention pronouns

Table 1 Example stimuli and critical questions

Story type Example story Critical question Content question

Training: Liz Liz walked home. She forgot to bring her keys. Who forgot the keys? What did Liz do?
• Walked home
• Went to work

Training: Alex Alex went to the store. They bought some milk. Who bought milk? What did Alex do?
• Went to the store
• Walked home

Training: Will Will needed to be at work by 9. He ran to the bus stop. Who ran to the bus stop? Where did Will need to be?
• At work
• At home

Critical: One-character Alex went running. They fell down. Who fell down? What did Alex do?
• Went running
• Had coffee at Starbucks.

Critical: Two-character, Alex first Alex went running with Liz. They fell down. Who fell down? What did Alex and Liz do?
• Went running
• Had coffee at Starbucks.

Critical: Two-character, Alex
second

Liz went running with Alex. They fell down.

Practice Liz and Alex hiked to the top of the hill for a picnic.
They took too long and the ice cream melted.

Who took too long? What did Liz and Alex do?
• Jogged to the park
•Hiked up the hill for a picnic
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result in the termination of the study, and they would not be
paid. Then they began the main task.

Inclusion criteria

Participants were automatically excluded from the survey if
they made 12 mistakes on the 43 test questions (26%) for
Experiments 1 and 2, or 15 out of 47 (32%) for Experiment
3. These test questions excluded the critical “Who” questions
about Alex. We also excluded the last nine items from our
calculation to prevent participants from being kicked out when
they were almost done with the study.

Our key question was whether explicitly introducing one’s
pronouns has an impact on how people interpret singular they.
Yet this question would be meaningless if it our comparison
group were people who did not even realize that Alex uses
they/them pronouns. Thus, the strongest test of our hypothesis
is to compare the explicit lists with people from the implicit
lists who responded successfully to the training questions, so
we know that the subjects in both groups were fully aware of
Alex’s use of they/them pronouns and willing to accept a
singular interpretation of they. Participants may have resisted
the singular interpretation for multiple reasons: perhaps they
speak a dialect of English that does not permit singular they;
perhaps they are ideologically opposed to this usage; or per-
haps they were inattentive to the story context. Whatever the
reason, we used the training set to divide participants into two
groups. We labeled “resisters” as participants who made at
least one “plural” response. The training stories mentioned
only one person (e.g., “Alex saw a worm on the sidewalk.
They tried to pick it up”), so the discourse context strongly
supported a singular interpretation. Some individuals consis-
tently responded “plural” to these items, demonstrating a
strong aversion to the singular interpretation. Other partici-
pants provided a mix of singular and plural responses.
Regardless of the motivation, we limited the “nonresister”
group to those who responded singular on 100% of the train-
ing stories, demonstrating successful recognition that Alex
uses they/them pronouns.

Following other studies in our lab (e.g., Williams &
Arnold, 2019), we aimed for an initial sample size of about
30 participants per between-subjects condition, prior to resist-
er exclusions. We excluded data from analysis for participants
who reported a language disorder, or for those with an overall
accuracy lower than 75% on the full set of filler questions,
which included the content questions for all items, plus all
questions for fillers, including the last nine that were excluded
from the automatic Qualtrics exclusion criteria. For
Experiment 2, we also followed our lab’s standard policy of
excluding participants if more than 33% of their responses on
the author recognition task were foils, because it signaled that
they did not follow the directions to not guess (see Table 2).

Analysis

Our dependent measure in all experiments was the interpreta-
tion of the eight critical test questions for the stories about
Alex, where participants chose either a singular or plural in-
terpretation. Our key predictors were our two manipulated
variables: (1) Did participants receive explicit introduction
of pronouns or not? and (2) Does the discourse context pro-
mote singular interpretation or not? The discourse context
variable reflected the singular versus two-person context in
Experiment 1, and the Alex-first versus Alex-second context
in Experiments 2 and 3.

Given our binary dependent measure, we analyzed re-
sponses in a mixed-effects logistic regression, using SAS proc
glimmix, with a binary distribution and a logit link. Models
includedmaximal random effects (Barr et al., 2013), including
random intercepts for participants and items, and random
slopes as appropriate. All predictors were grand-mean cen-
tered. Raw data are available here: https://osf.io/fr9az/?
view_only.

Predictions

Our first question is whether explicit introduction of pronouns
facilitates the singular interpretation of they. We predict that it
does. Our second question is whether the discourse context
changes the availability of the singular interpretation.
Following other work on pronoun comprehension, we expect
that the singular interpretation should be stronger when there
is only one character in the context, and when the nonbinary
character was mentioned first in the story. Our final question
was whether an increased number of training stories in
Experiment 3 would result in a higher rate of singular inter-
pretations for the critical stories, compared with Experiment 2.

Results

Training Items

Table 3 shows training performance for the Alex stories in all
three experiments. By comparison, in the training stories
about Liz and Will, interpretation of he/she pronouns was
singular almost all the time (100% in Experiment 1, 99.8%
in Experiment 2, and 99.6% in Experiment 3). Across all three
experiments, the total number of nonresisters was 84 for ex-
plicit lists, and 66 for implicit lists, while the total number of
resisters was nine for explicit lists and 24 for implicit lists. The
chi-square statistic for this 2 × 2 comparison is 8.9 (p = .003),
suggesting that explicit introduction of pronouns leads to
higher singular interpretation in the training set.
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Critical item results

Given that participants had already answered “singular” on all
training questions, we asked how often they had a singular
interpretation of the critical question about Alex. In all cases
the question asked “Who did [the action]?”, where the two
possible answers were either Alex, or Alex together with
someone else. Results (see Table 4 and Fig. 3) showed that
for all the two-person contexts, singular interpretations were

higher following explicit than following implicit pronoun in-
troduction, with the difference between means averaging 25%
for all the Alex first and Alex second conditions (range: dif-
ference of 15%–31%). In the one-person context, people
responded singular almost all the time.

We also observed a strong effect of discourse context. In
Experiment 1, the singular interpretation was adopted almost
all the time when Alex was the only participant in the dis-
course, but less than half the time when there were two people

Fig. 2 Example critical test story and questions

Table 2 Number of participants excluded in each study

Experiment Total run Excluded Usable Resisters # in main analysis

1 63 1 (language disorder) 62 2 in explicit
8 in implicit

52

2 79 2 (language disorder)
12 (guessing on ART)
2 (low filler accuracy)

63 2 in explicit
7 in implicit

54

3 61 2 (language disorder) 59 5 in explicit
10 in implicit

44
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in the context. In Experiment 1, Alex was always mentioned
first in the two-person context. Experiments 2 and 3 further
explored the two-person context by manipulating whether
Alex was mentioned first or second. The singular interpreta-
tion was more frequent for the Alex-first contexts than the
Alex-second contexts in both experiments, with a difference
of 9% or 10% between conditions.

We tested the reliability of these patterns with a mixed-
effects logistic regression, using SAS proc glimmix.
Inferential statistics are presented in Table 5. In Experiment
1, the effect of discourse context was significant (p < .001),
although the effect of explicit versus implicit pronoun intro-
duction did not quite reach significance (p = .091). This ex-
periment also revealed that all variation occurred in the two-
person context, while singular interpretations were at ceiling
in the one-person context. In Experiments 2 and 3, we ob-
served significant effects of both discourse context and explic-
itness. There were no interactions.

Our second question was whether singular interpretation is
higher when people have had more practice. In Experiment 3,
we provided eight training stories about Alex, instead of the
four training stories used in Experiments 1 and 2. However,
Experiment 3 had no more singular responses than
Experiment 2, and in fact the average rate of singular re-
sponses was numerically lower for Experiment 3 (21%) than
Experiment 2 (25%). When we entered both experiments into
a single analysis, we again observed main effects of the dis-
course context and explicitness, but no effect of Experiment 2

versus 3, nor any interactions (see supporting materials for
statistical detail).

We also asked whether individuals vary in how often they
adopt the singular interpretation, based on (1) how many non-
binary individuals they know, and (2) how familiar they are
with nonbinary individuals. However, there were no effects of
Question 1 (how many nonbinary people they know). While
greater familiarity predicted more singular responses for
Experiment 1, this effect was not replicated in the other ex-
periments. For Experiment 2, we also tested individual differ-
ences in print exposure, using the author recognition task, and
found no effect. For a full report of the individual difference
analyses, see Arnold et al. (2020).

General discussion

Our critical finding is that explicitly introducing Alex’s pro-
nouns promotes the singular interpretation of they. This find-
ing emerged in our main analysis, which was restricted to the
“nonresister” participants who clearly understood that Alex
uses they/them pronouns. While it is not surprising that people
can learn from our training examples that Alex uses they/them
pronouns, it is notable that the explicit introduction of pro-
nouns had a significant effect over and above this exposure
effect. We also saw an effect of explicit introduction on train-
ing performance: We had more “resisters” in the implicit than
explicit conditions. Unsurprisingly, discourse context

Table 3 Rate of selecting the singular interpretation for the training Alex sentences

Experiment 1 Experiment 2 Experiment 3 TOTAL

Explicit 100% (Nonresister) 28 30 26 84

75% singular 0 1 3 4

25% singular 1 0 1 2

0% singular 1 1 1 3

Implicit 100% (Nonresister) 24 24 18 66

75% singular 3 2 2 7

50% singular 2 1 0 3

25% singular 1 1 3 5

0% singular 2 3 4 9

Table 4 Average selection of the singular interpretation in the critical stories about Alex (standard error is reported in parentheses)

Experiment 1 Experiment 2 Experiment 3

Explicit 1-person context 99% (1%)

2-person/Alex first 50% (1%) 37% (7%) 40% (9%)

2-person/Alex second 30% (7%) 31% (8%)

Implicit 1-person context 98% (8%)

2-person/Alex first 19% (6%) 22% (7%) 11% (4%)

2-person/Alex second 10% (5%) 1% (1%)
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mattered too: Singular interpretation was more frequent when
Alex was the only character or the first character in the con-
text. However, reading an additional four training stimuli in
Experiment 3 had no effect.

Our experimental task mimics the newly popular social con-
vention of stating one’s pronouns explicitly, and in doing so
demonstrates that this practice has a direct effect on how pro-
nouns are understood. To understand why this practice matters,
we consider the cognitive processes known to be involved in the
representation and use of gender during pronoun interpretation.

Gender critically has representations at multiple levels,
both conceptual and linguistic. Pronouns are words that are
marked linguistically for gender, including feminine (she),
masculine (he), and ungendered (it, they). They are also
marked for number, where she/he/it are singular, but they
can be used with either singular or plural meanings. These
features help determine how pronouns map onto referents in
the world, which can be categorized in terms of gender at a
conceptual level.While some languages have broader systems
of lexical gender (e.g., Spanish or German), here we focus on

the use of pronouns in English, where gender is primarily used
to match the conceptual gender of animate referents.

We couch our interpretation within Ackerman’s (2019)
framework, which proposes three levels of representation of
gender (see Fig. 4). Linguistic gender features are represented
on the “feature” tier. Conceptual (nonlinguistic) gender falls
on two different tiers. The “exemplar” tier is a multidimen-
sional representation of features of gender expression, based
on culturally relevant gender features (e.g., body shape, cloth-
ing). These exemplars form the input to the gender categories
on the “category” tier. For most people, exemplars are
clumped into bimodal representations of male and female,
while the space outside these categories accounts for cases
of unknown gender, ambiguous gender, or nonbinary gender.

Research suggests that they is perceived as ungendered
(Foertsch & Gernsbacher, 1997; Camilliere et al., 2019;
Leventhal et al., 2020; Prasad & Morris, 2020). Konnelly
and Cowper (2020) suggest that the most innovative users of
singular they find it acceptable even with a gendered referent
(e.g., mother), but we have observed that these cases tend to

Fig. 3 Average percentage of singular interpretations for nonbinary “they” as a function of the pronoun-introduction condition (explicit vs. implicit) and
discourse context (1-person; 2-person Alex first, 2-person Alex second); error bars represent the standard error of subject means

Table 5 Inferential statistics

Estimate (SE) 95% CI t p

Experiment 1

Explicit vs. implicit introduction of pronouns 1.34 (0.78) −0.22 − 2.91 1.71 .091

Discourse context (1 vs. 2 person) 5.47 (0.72) 4.03 − 6.90 7.61 <.0001

Explicitness × Discourse context −0.91 (1.46) −3.82 − 1.99 −0.63 .533

Experiment 2

Explicit vs. implicit introduction of pronouns 1.41 (0.66) 0.09 − 2.73 2.15 .037

Discourse context (Alex first vs. Alex second) 0.85 (0.33) 0.08 − 1.62 2.58 .034

Explicitness × Discourse context −0.79 (0.63) −2.04 − 0.45 −1.25 .211

Experiment 3

Explicit vs. implicit introduction of pronouns 3.12 (1.08) 1.00 − 5.25 2.9 .004

Discourse context (Alex first vs. Alex second) 1.45 (0.63) 0.16 − 2.74 2.3 .029

Explicitness × Discourse context −1.41 (1.15) −3.67 − 0.85 −1.23 .22
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occur when the identity of the referent is backgrounded or
suppressed. This suggests that for many language users, they
is only used when the conceptual representation of gender is
either absent or very weak. Thus, on the Akerman model, the
feature tier represents theywithout masculine or feminine fea-
tures, and at the category tier it picks out referents that fall
between the feminine and masculine categories.

Under the above model, the comprehension of they re-
quires the identification of a specific referent. The set of avail-
able referents is constrained by the gender and number fea-
tures of the pronoun, and could include singular/ungendered
or plural referents. This presents a classic case of lexical am-
biguity. We theorize that encountering an instance of they
leads to a frequency-weighted competition between singular
and plural meanings, similar to other words with multiple
senses or meanings (e.g., Duffy et al., 1988). It simultaneously
leads to activation of potential referents, weighted by the con-
textual support for each. In our example Alex went to the store.
They . . . , the plural meaning is relatively more activated due
to frequency, but Alex is the most available discourse referent,
supporting the singular interpretation.

On this model, there are three possible mechanisms by
which pronoun introduction affects interpretation. First, it
may affect linguistic representations: hearing “Alex uses
they/them pronouns” might remind the listener of the singular
use of they and thereby strengthen the singular lexical repre-
sentation, increasing its level of baseline activation. Second, it
may affect conceptual representations by directing the partic-
ipant’s attention to the fact that some people identify outside
the gender binary, effectively broadening the ungendered gap
in the category tier. Third, it may situate Alex clearly on the
exemplar tier. Either of the second two possibilities would
strengthen the representation of Alex outside of binary gender
categories, supporting the match with they. A question for
future work is whether introducing Alex’s pronouns facilitates
the interpretation of they for a new nonbinary individual; if so,
it would support a more general shift in the use of they (the
first two possibilities here).

Explicit instructions about pronounsmay alsomodulate the
semantic features associated with they. Usage statistics would

suggest that singular they bears a socially distant semantic
feature (Camilliere et al., 2019), while the nonbinary use re-
quires a socially close interpretation. These variants also may
compete during interpretation. Explicit pronoun instructions
establish expectations that they can refer to a specific individ-
ual, and not just when the speaker wishes to deemphasize the
identity and gender of the referent.

Importantly, our experiment shows that when people
read that Alex uses they/them pronouns, it does more than
simply help them categorize Alex as nonbinary. We lim-
ited our analysis to people who responded perfectly to the
Alex training questions, which means that all participants
were equally aware of Alex’s nonbinary status. Yet even
within this sample, people who had received the explicit
instructions were more likely to assign a singular interpre-
tation. This showed up particularly in the two-person con-
text, where there was a plausible competing plural
interpretation.

Our experiment highlights variation as a function of dis-
course features, but singular they is also more common for
some groups than others (Camilliere et al., 2019; Konnelly
& Cowper, 2020; Nichols et al., 2019). Individuals likely vary
in both the baseline weight of singular they, and their experi-
ence of gendered exemplars and the corresponding conceptual
categories relating to gender. Individuals may also differ in the
degree to which singular they is semantically marked for so-
cial distance. In principle, individual facility with singular they
should change as a function of repeated exposure to discourse
contexts where the singular interpretation is supported, as in
our explicit condition and our supporting discourse contexts.
However, we did not observe any difference between
Experiments 2 and 3, so merely adding four training sentences
is not enough. We also found little effect of our measures of
familiarity with nonbinary individuals (see Arnold et al.,
2020), but this is likely due to limitations in our coarse-
grained questions, and lack of variability in our sample. At
this point in time, nonbinary singular they is relatively new to
many people, so the biggest influence on interpretation is a
direct discussion of its meaning.

In sum, singular they has been around for centuries, but its
frequency and range of uses is currently expanding. This ex-
pansion parallels a movement to adopt a more fluid concept of
gender, which has entered public awareness through the trend
of using pronouns as a symbol of gender identity. It is likely
that these changes are influenced by multiple forces, one of
which is talking about pronouns. In short, people who hear
that Alex uses they/them pronouns are more likely to assume
that they refers to Alex.
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