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Abstract of Thesis

Do | Sound Transgender?
It Depends Who You Ask

Research with male-to-female transgender speakers (i.e. transwomen) typically relies
on listeners to provide perceptual measures of voice. Little is known about these
individuals and how their characteristics (e.g. sex and sexual orientation) influence
perception- particularly perception of transwomen. Twenty cisgender men, 21 cisgender
women, and 22 transwomen provided a reiterative reading sample of “The Rainbow
Passage.” Ninety-three listeners were placed into four groups based on gender
(male/female) and sexual orientation (straight/non-straight). Listeners provided
perceptual measures of speakers’ sex (male/female), gender performance (1-100, 1 = very
masculine, 100 = very feminine), and sexual orientation (1-9, 1 = straight, 9 = gay). Only
listener sexual orientation was a significant factor in perception of gender performance of
the transwomen voices; transwomen were perceived as more feminine by non-straight
listeners. Since the group of transwomen was statistically distinct from the cisgender
male and female groups, we propose that speech of transwomen be characterized outside
of a binary (i.e. along multiple dimensions). Measures used in this study can be regularly
applied as outcome measures in the voice feminization process. These findings have
implications for future research and clinical practitioners serving transwomen.
Transwomen may also consider these findings when interpreting feedback from

communication partners.
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Chapter One: Introduction

Research with male-to-female transgender (i.e. transwomen) speakers has largely
focused on analyzing their speech using two types of measures: objective (e.g. speaking
fundamental frequency, oral resonance) and subjective (e.g. gender performance, sexual
orientation). Objective data is collected using technology. Subjective measures are
completed using people. Listeners provide the subjective measures that play a key role in
constructing voice feminization outcome criteria. Both objective and subjective measures
are used to gauge progress in the voice feminization process. . While much is known
about the acoustic values used to compare transwomen to cisgender speakers, little is
known about the listeners who provide perceptual measures and the factors that influence
their choices.

The findings of research using perceptual measures have direct implications for
transwomen. Transwomen frequently seek voice feminization services as a matter of self
fulfillment and safety. For example, in a survey of 6,450 transgender persons, 63%
reported that they had experienced a “serious act of discrimination” in their lives,
including loss of job, eviction, physical and sexual assault (Grant et al., 2011). While
feminization therapy targets frequently focus on objective measures such as increasing
speaking fundamental frequency and oral resonance (Carew, Dacakis, & Oates, 2007;
Gelfer & Bennett, 2013; Gelfer & Tice, 2013), speech-language pathologists also use
subjective measures, such as perception of gender performance (i.e. femininity), as
benchmarks to gauge how listeners may perceive their client (Davies, Papp, & Antoni,
2015). Without more information about these listeners, it is difficult to gauge the present

threats to external validity when using previous findings as clinical outcomes.



This literature review will first examine how speakers’ sex (i.e., male or female) and
gender performance (i.e., masculinity/femininity) are perceived. The majority of
available research on this topic is in relation to cisgender speakers, but the review will
include voices of transwomen and how they are typically perceived (i.e., outside of the
sex binary).

The methodology in the current study offers a novel approach to avoid ceiling effects
prevalent—and problematic—in gender perception literature by incorporating
transgender voices outside of the traditional sex binary. This research will have
immediate application to transgender speakers, in that a voice adjustment may be more or
less necessary, dependent upon demographic characteristics of their listener.
Furthermore, future studies of sex and gender perception may need to carefully consider
the extent that perceptions of speakers are influenced by speaker, as well as listener,
characteristics.

What Influences Perception of Speaker Sex?

Listener sex? Both male and female listeners have demonstrated near-perfect
accuracy in labeling speakers’ sex when listening to sex-typical voices. For example, in a
study by Sandmann et al. (2014), sex of 47 speakers were identified with 100% accuracy
by eight listeners (four men and four women). Another study by Gelfer and Bennett
(2013) demonstrated 100% accuracy of sex identification of 30 speakers by 20 college-
aged listeners, ten male and ten female. Finally, Latinus & Taylor (2011) conducted a
study where 19 listeners, ten males and nine females, predicted the sex of six speakers
with 95% accuracy. While these statistics might lead one to believe that speaker sex can

be predicted with a high degree of accuracy, they are misleading. These findings may be



due to ceiling effects because the voices heard are sex typical and therefore easily
categorized in the male-female sex binary. Therefore, these findings may not be
indicative that male and female listeners identify speaker sex equally well or in the same
way.

Accuracy of listeners’ predictions of speaker sex is reduced to chance levels when
acoustic parameters associated with sex typicality diminish. Gelfer and Bennett (2013)
found listeners’ sex identification accuracy for male voices fell from 100% to 49% when
the fundamental frequency was shifted from 116 Hz up to 207 Hz. Unfortunately, Gelfer
and Bennett did not analyze group differences between male and female listeners.
Another study that altered the sex-typicality of voices found that sex prediction accuracy
ranged between 13% and 93% by systematically altering fundamental frequency, formant
values, and spectrum level of voices (Skuk & Schweinberger, 2013). Listener sex effects
were tested in this study, but none were identified despite “substantial interlistener
variability” (Skuk & Schweinberger, 2013, p. 295). While these accuracy ratings are
reduced compared to studies with sex-typical voices, the influence of listener sex on
perception of speaker sex remains unclear.

There is research to indicate that listeners hearing non-binary voices more carefully
consider, even if subconsciously, what parameters to invoke when determining sex of a
speaker. These considerations are typically studied using synthetic voices. In Junger et al.
(2014), listeners took longer to respond when predicting the sex of pitch-morphed male
and female voices that had been altered by shifting pitch and formant contours. The
degree of morphing was positively correlated to response time. In a separate study, male

and female listeners also demonstrated increased response times when predicting the sex



of high-pitched male voices (Latinus & Taylor, 2011). Perhaps listeners are taking more
time to compare atypical voices to their internal parameters of what it means to sound
like a “man” or a “woman.” More stimuli variability and use of non-synthesized speech
in research could uncover differences in how males and females perceive speaker sex.
Non-synthesized speech is preferable because then findings from these studies can be
applied to clinical populations with increased external validity compared to findings with
synthesized stimuli.

Although ceiling effects disappear and interlistener variability increases when
listeners perceive sex of non-binary voices, the influence of the listeners’ sex remains
unclear. If listener sex is indeed influential in judging speaker sex, this may be related to
an evolutionary need to find a mate, similar to Darwin’s ideas about sexual selection. In
which case, voice perception may be less about a listener’s sex and more about sexual
orientation.

Listener sexual orientation? Most research demonstrating differences between
straight and non-straight listeners has narrowly focused on their perception of speakers’
sexual orientation, not speakers’ sex. Research has suggested that persons who are gay or
lesbian perceive or predict sexual orientation differently than straight listeners. For
example, lesbians were found to be more accurate than straight women when predicting
the sexual orientation of self-identified straight and lesbian women from video (Ruben,
Hill, & Hall, 2014) as well as audio-only samples (Carahaly, 2000). Yet Smyth, Jacobs,
and Rogers (2003) found that listeners’ sexual orientation had no effect on accuracy (i.e.
all groups were equal) when predicting the sexual orientation of gay and straight men

when listening to audio-only samples. Thus, there is evidence that perception of sexual



orientation is differentiated for straight and non-straight people’s perception of speaker
sexual orientation, so it is possible their perceptions of a related characteristic, such as
sex, is also differentiated.

What Influences Perception of Speaker Gender Performance?

Gender performance refers to the femininity/masculinity within a sex group. This is
sometimes referred to as sex typicality, with a high feminine rating for a female being
called more “typical” than a low femininity rating for a female.

Listener sex? Current research is unclear whether or not a listener’s sex influences
their perception of gender performance, particularly for Transwomen speakers.
Evolutionary research has demonstrated that listeners perceive voices of the opposite sex
as being more attractive compared to those of the same sex (Hughes, Mogilski, &
Harrison, 2014). Attractiveness can be considered a secondary measure of gender
performance, given that habitual voices of the opposite-sex speakers have been found to
be more attractive than atypical pitch-morphed male and female voices (Fraccaro et al.,
2013). Listeners prefer sex typicality (i.e.,. masculinity in males and femininity in
females) in potential mates. However, when listeners are asked to score the gender
performance of transwomen voices, the results are mixed. One study found no significant
difference between 12 male and 13 female listeners when rating the femininity of 20
transwomen voices (Owen & Hancock, 2011). Additionally, Carew, Dacakis, and Oates
(2007) did not test sex differences, but found poor interrater reliability for gender
performance predictions of transwomen speakers for a group of eight female listeners. It

appears that listener sex potentially has an influence on perceptual ratings of gender



performance, but there is no consensus on whether or not this difference applies to
perceptual ratings of transgender voices.

Listener sexual orientation? Like the research on the perception of sex, findings on
how perception of gender performance is affected by sex have failed to address whether
these preferences exist as a function of sex or sexual orientation or both. As explained
above, a listener’s sexual orientation is of relevance when perceiving speaker’s sexual
orientation, but little attention has been given to the potential for a similar effect on
perceiving speaker’s gender performance, which is of interest to transgender speakers.
Likewise, perception of gender could be susceptible to the effect of listener’s sexual
orientation. As most of the research undertaken in this area involves straight listeners,
further research is needed to determine to what extent a listener’s sexual orientation
influences perceptual ratings of sex and gender performance (i.e., femininity).

In this study, perception of gender performance will be informed by perception of
speaker sexual orientation. While these variables are distinctive, research has
demonstrated that the two are correlated (Smyth, Jacobs, & Rogers, 2003) in that acoustic
properties associated with gay and leshian speech are those typically associated with
masculinity and femininity. Munson (2007) found that perception of speaker sexual
orientation was correlated to perception of gender performance (i.e., gay males were
more likely to be rated as feminine) in male speakers, though he emphasized that the
measures are discrete and predicted by acoustic measures. Another study found that
lesbian women were more likely to have a lower fundamental frequency and less pitch
variation compared to heterosexual women (Van Borsel, Vandaele, & Corthals, 2013).

Additionally, gay male speakers were found to have higher fundamental frequencies than



straight men (Baeck, Corthals, & Borsel, 2011). Listeners may associate these acoustic
cues with masculine speech in the case of lesbian women and feminized speech with gay
males. This assertion has been previously demonstrated in Kite and Deaux’s (1987)
gender inversion theory, where social characteristics of gay and lesbian individuals were
perceived as similar to that of heterosexual members of the opposite-sex (i.e., gay men
approximated straight women). The interactions between perceptions of sex, gender
performance, and sexual orientation provide additional reason to investigate possible
influence of how they may interact across the aspects of perceptual tasks. That is, one’s
own sex and sexual orientation may bias perception of the same or related constructs in

others.



Chapter Two: Research Questions

This study aims to understand how transwomen voices are perceived by listeners in
this study using a multi-dimensional analysis. Furthermore, this study also aims to
address how perception of speaker sex and gender performance is influenced by listener
sex and sexual orientation by incorporating sex atypical voices of male-to-female
transgender speakers. More specifically, this study seeks to answer:

1. Is perception of sex influenced by:

a. Listener sex (male/female)
b. Listener sexual orientation (straight/non-straight)

2. s perception of gender performance influenced by:

a. Listener sex (male/female)
b. Listener sexual orientation (STR/ NON STR)

3. Within each dependent variable, do listener characteristics have equal influence
regardless of whether the speaker is male, female, or a transgender female? In
other words, is the perception of transgender speakers influenced by listener
sex and/or sexual orientation any differently than how perception of cisgender
speakers is influenced by these listener characteristics?

First, it is hypothesized that a multi-dimensional analysis of transwomen voices will
reveal more complexities than typical of traditional binary measures. It is hypothesized
that perception of speaker sex will be influenced by listener sex and sexual orientation,
due to the absence of ceiling effects. Additionally, perception of gender performance is

also hypothesized to be influenced by listener sex and sexual orientation, based on



previous literature regarding opposite-sex preferences as a function of listener sex, and

potentially, listener sexual orientation.



Chapter Three: Methods

All research activities were conducted with approval of an Institutional Review Board
at The George Washington University (#120929). Written consent was obtained from

each participant.

Participants

Twenty cisgender male (mean age= 25.70 years), 21 cisgender female (mean age=
23.14 years), and 22 transwomen speakers (mean age= 43.42 years) volunteered to
participate in this study by providing speech samples. Thirteen transgender participants
had received voice feminization therapy prior to participating (M=.83 years, SD=.72
years) and the length of time a transwoman participant began living full-time as their
genuine gender varied (M= 5.27 years of age, SD= 4.47 years). All participants were

native English-speakers with no history of voice disorders or vocal surgery.

Ninety-one listeners participated in this study (see Table 1). None of the speakers
participated as listeners. Participants were placed into groups based on their self-reported
gender identity and sexual orientation, as stated on a demographic questionnaire. Using a
1-9 scale (1= “heterosexual (straight)”, 9="homosexual (gay)”) a rating of 1 or 2
qualified as membership in the “straight” (STR) group and 3-9 corresponded to the “non-
straight” (NON-STR) group. Listener groups included 51 self-identified STR cisgender

people (25 male, 26 female), and 40 NON-STR cisgender people (20 male, 20 female).

All listeners and speakers were recruited via fliers, word-of-mouth, and local support
groups on a university campus and were compensated $20 for approximately an hour of
their time.

10



Stimuli

All speakers read “The Rainbow Passage” using reiterative speech, replacing every
syllable with /ba/ or /ma/ in order to control articulatory or vocabulary cues from which a
rater might impute gender. All speech samples were recorded in a soundproof booth with
a Shure SM58 microphone located 4 inches away from the speaker’s mouth. Sound files
were recorded and edited using CSL Model 4500 software to include only the 2" and 3"

sentences of “The Rainbow Passage.”

All 63 speaker stimuli were randomized and then compiled with 12 repeated stimuli
for intra-rater reliability measurement. Listeners heard 75 samples in total. Split-half
counterbalancing of the stimuli presentation was done in order to account for the

potential effects of fatigue or practice.
Perceptual Procedures

All data collection took place in a quiet room in a university clinic. Listeners wore
supra aural JVC Super Bass HA-V570 headphones and were permitted to adjust the
volume at any time to a preferred level. Participants were oriented to the task and then
given three practice stimuli before proceeding to the stimuli to be analyzed. Participants

were permitted to take a break whenever needed.

Participants first listened to the speech samples while viewing a blank, gray screen
and were not permitted to interrupt or repeat the stimuli. After hearing the sample, a
visual analog scale (VAS) representing gender performance labeled “very masculine” on
the far left and “very feminine” on the opposite end appeared. After the participant
moved the cursor and made a selection, they were then presented with a dichotomous sex

11



prediction task, which required them to select either “male” or “female.” Next, listeners
were asked to predict the sexual orientation of the speaker by selecting a value from 1-9,
equal to the probe on the questionnaire they had previously completed, with
“heterosexual (straight)” on the far left and “homosexual (gay)” on the far right.

Following completion of the study, listeners were debriefed.

Analysis

Descriptive Statistics Acoustic properties and perception of sex perception, gender
performance, and sexual orientation in transwomen speakers will be analyzed using

cisgender speakers as a comparison group.

Inferential Statistics A mixed analysis of variance (mixed ANOVA) will be
conducted to assess between-group (listener sex, listener sexual orientation) and within-
group (speaker sex) differences. Both dependent variables yield continuous scores, and

are interval level of measurement.
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Chapter Four: Results

Reliability

The differences between repeated stimuli for ratings of sex, gender performance
(i.e., masculinity/femininity), and sexual orientation ratings were calculated for each rater
to determine intra-rater reliability. To be considered reliable for perceptual judgements of
speaker sex, listeners were required to indicate the same sex upon both presentations for
at least 9 of 12 (75%) of repeated stimuli. Four listeners were excluded from sex
prediction ratings for failing to meet this level (STR males=2; NON-STR females=2),
leaving a total of 87 reliable listeners. Criterion for reliability for gender performance
required listeners to have no more than a 30% difference between repeated ratings for at
least 75% of repeated stimuli. Nine participants (STR males=3; NON-STR males=3; STR
female=1, and NON-STR females=2) failed to meet this criterion and were excluded,;
eighty-two were reliable for this measure. The same criterion was used for ratings of
sexual orientation and 12 participants were excluded for failing to meet this requirement
(STR males=3; NON-STR males=5; STR females=2; NON-STR females=2), leaving a

total of 79 reliable listeners.

Listener Perceptions of Transwoman Speakers

Comparison to male and female speakers. Transgender speakers were perceived as
their genuine gender (female) in 23% of all responses (429 of 1,867 total ratings). For
comparison, female speakers were perceived as female 93.7% of the time (1,661 of 1,773
ratings) and male speakers were perceived as male in 99.1% of all listener responses

(1,681 of 1,697 ratings). The average gender performance ratings (on a scale of 1=very
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masculine to 100=very feminine) revealed a similar pattern: Transwoman (mean= 49.08,

SD=9.41), Female (mean= 73.98, SD= 8.42), Male (mean= 20.52, SD= 8.09).

Perceptions of the transgender speakers in this study are more clearly understood
when viewed in relationship to how listeners perceived male and female speakers. Instead
of arbitrarily deciding where cutoff values should be placed, the authors used listeners’
perceptions of cisgender speakers were used for comparison. Sex prediction and gender
performance ratings for all 3 speaker groups were arranged on scatterplots (See Figure 1).
Sex prediction was plotted on the y-axis and gender performance on the x-axis. When
visually inspecting the data, all male speakers were located in the lower left quadrant of
the scatterplot. A boundary was constructed around the furthermost ranges of values on
each axis. For female speakers, all data points were located in the upper-right quadrant of

the scatterplot. Again, a border was drawn surrounding the data points.

The boundaries from the male and female scatterplots were then transposed onto the
chart of perceptions of transwomen speakers. A visual inspection of the scatterplot shows
that five transwomen speakers are located within the transposed boundaries (two within
female and three within male, respectively). The other seventeen data points were located
elsewhere. There was a cluster of speakers located directly to the right of the “male”
boundary, indicating that those transgender speakers were perceived as males, but
slightly more feminine than the control group. The remaining data points slope upward

toward the “female” border, increasing slightly in sex ratings and gender performance.
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Perception of sexual orientation as a factor. Since several transwomen speakers
were perceived as “feminine males,” and gender inversion theory of perception of sexual
orientation posits gay males to be perceived as feminine males, listener perceptions of
sexual orientation may provide more explanation about how these speakers were
perceived. Speakers’ predicted sex was paired with listener prediction of sexual
orientations to create three possible categories for each male and female group: straight,
other, or gay. “Straight” corresponded to listener ratings on the sexual orientation scale of
1-2, “other” 3-7, and “gay”8-9, inclusive. More categories were included for this measure
to increase sensitivity, as compared to the one used to striate listeners by sexual

orientation.

For the male, female, and transwomen speaker groups, the predominant sexual
orientation was “other;” however, the distribution was differentiated amongst the three
groups (see Table 2). The transwomen speakers who were perceived as female were
mainly perceived as females of “other” sexuality (16.3%), followed by “straight” (4.8%)
and gay (2.4%). The same pattern was seen with transwomen speakers perceived as male:
“other” (45.2%) followed by “gay” (24.6%) and “straight” (6.7%). While the male and
female cisgender speakers were also likely to be perceived as “other,” a larger percentage
of the male and female cisgender speakers were perceived as “straight” compared to the

transwomen speakers (36.4% and 32.5%, respectively).

Since the majority (61%) of all transwomen speakers were perceived as “other,’
additional variables that might influence perception of sex and gender performance were
explored. As previously stated, Munson (2007) found that listener predictions of

masculinity and sexual orientation for male and female cisgender speakers were
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correlated; they could both be predicted by acoustic properties such as average Fo, F1, and
Fo. Therefore, those acoustic values were examined for the transwomen speakers in this
study. Acoustic properties of these voices are distinctive from male and female voices,
with each variable located between the two control groups (see Table 3). These findings
are in agreement with the listeners’ perceptual measures of sex. For example, the mean
fundamental frequency of transwomen speakers was 165.54 Hz, which is located in-
between the cisgender male (119.18 Hz) and female speakers (209.34 Hz). Perceptions

of Speaker Sex

A mixed between (listener sex, listener sexual orientation)-within (speaker sex)
ANOVA was conducted to assess the effect of these independent variables on perceptions
of speaker sex. Mauchly’s test indicated that sphericity had been violated, (x (2) = 8.182,
p =.017; therefore, degrees of freedom were corrected using Huynh-Feldt estimates of
sphericity (¢ = .967). There was no significant interaction between speaker sex and the
two between-group independent variables. Perceptions of speaker sex were significantly
different for the three speaker groups (Wilks’ Lambda = .014, F (2,82) = 2939.084, p =
.000, partial eta squared =.986; observed power = 1.00) (see Table 4, Figure 2). The mean
sex rating for the male speaker group was lowest (X = 1.01, SD =.024) and the female
speaker group’s the highest (X = 1.94, SD = .108). The mean sex rating for the
transgender speakers was between the male and female groups—and statistically distinct
from both (X = 1.23, SD = .123). There were no significant between-group main effects
of listener sex (F (1,83) =.367, p = .546, partial eta squared = .004; observed power =
.092) nor listener sexual orientation (F (1,83) = .569, p = .453, partial eta squared = .007;

observed power = .116).
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Perceptions of Speaker Gender Performance

A mixed between (listener sex, listener sexual orientation) - within (speaker gender
identity) ANOVA was conducted to assess the effect of these independent variables on
perceptions of speaker gender performance. Mauchly’s test indicated that sphericity had
been violated, x? (2) = 17.564, p = .000; therefore, degrees of freedom were corrected
using Huynh-Feldt estimates of sphericity (¢ = .877). There was no significant interaction
between speaker sex and listener sex (p = .056), nor for speaker sex and listener sexual
orientation (p=.05). Perceptions of speaker gender performance were significantly
different for the three speaker groups (Wilks’ Lambda=.057, F (2,75) = 615.999, p =
.000, partial eta squared = .943, observed power = 1.00). The mean gender performance
rating for the male speaker group was lowest (X = 20.52, SD = 8.09) and the female
speaker group’s the highest (X = 73.98, SD= 8.42). The mean gender performance rating
for the transgender speakers was between the male and female groups—and statistically
distinct from both (X = 49.08, SD = 9.41). There were no significant between-group main
effects of listener sex (F (1,76) = .502, p =.481, partial eta squared = .007, observed
power = .108), but there was a significant main effect of listener’s sexual orientation (F
(1,76) = 6.155, p = .015, partial eta squared = .075, observed power = .688). Post-hoc t-
tests revealed the sexual orientation of listener only influenced perception of gender
performance significantly when rating transwomen speakers (t(78) = -2.827, p = .006),
but not male (t(78) = -1.026, p =.291) or female (t (78) = -.275, p =.784). The average
gender performance rating given by straight listeners was statistically significantly lower
(i.e., less feminine gender performance) than that given by non-straight listeners (see

Table 5, Figure 3).
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Post-hoc Analysis

Ally Status

A post-hoc t-test was conducted to assess differences in ally status between the
STR/NON-STR listener groups based on responses provided on demographic
questionnaires. A difference in ally status could be a confounding variable because a
listener with a higher ally score has more experience interacting with the voices of the
LGBTQ community. The NON-STR group was significantly more likely to have friends
or close colleagues who identify as LGBTQ (t (88) =-6.688, p = .000) compared to STR
listeners (see Table 6). This difference was not observed for female versus male listeners

(t (88) = -.558, p = .579).

Similar to the one seen above for perception of gender performance, a mixed
between (listener sex, listener sexual orientation, ally status) - within (speaker sex)
ANOVA was conducted to assess the influence of ally status on perceptions of speaker
gender performance to determine if a listener’s sexual orientation, or their experience
with the LGBT community (i.e. ally status) was responsible for differences in perception
of gender performance. Mauchly’s test indicated that sphericity had been violated, (y (2)
=17.329, p = .000); therefore, degrees of freedom were corrected using Huynh-Feldt
estimates of sphericity (e =.920). A main effect of ally status on gender performance was
not observed (F (3, 72) = 1.897, p = .138, partial eta squared = .073, observed power =

A472).
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Chapter Five: Discussion

This study found that male, female, and transwomen speaker groups were
statistically distinct from one another for both perception of speaker sex and gender
performance; both with large effect sizes. This finding discourages the current practice of
classifying transwomen’s voices in the sex binary. There was not significant evidence
that listener’s sex or sexual orientation influenced perception of speaker sex or gender
performance, with the exception of transgender speakers being perceived as more
feminine by NON-STR compared to STR listeners. These findings have implications for

transwomen.

Rethinking the Sex Binary as an Outcome Measure

It is difficult to know whether or not the finding that transwomen are a distinctive
group is consistent with the previous literature because previous research designs have
not characterized transwomen speakers as in this study. For example, a pre- and post-
therapy study by Gelfer and Tice (2013) found that five transgender speakers were
perceived as “female” in 1.3% of pre-test measures and 50.8% in post-test measures. The
authors did not offer a further examination of those perceived as “male” to determine the
degree of heterogeneity in those speakers. Other studies have used only synthetic voices
when investigating perception of sex (Gelfer & Bennett, 2013; Skuk & Schweinberger,
2013). While many research designs have narrowly characterized transwomen speakers
as “passing” or “not passing” (i.e. female or not female), we propose that these speakers

be considered as having distinctive and unique voices.
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Many transwomen speakers were identified as having “other” sexuality- implying
that transwomen individuals may be exposed to biases typically directed toward gay and
lesbian individuals. This may be due to parallels between the voice feminization process
and cues regarding the stylistic speech patterns of gay males. As previously discussed,
the gay male speakers in Munson (2007) were found to have distinctive voices that allow
them to be identified as such, particularly in certain speech contexts. It is thought that gay
males typically speak with increased fundamental frequency, dramatic voice modulation
patterns, and more exaggerated or precise articulation, though these stereotypes have
been proven somewhat false (Rendell, Vasey, & McKenzie, 2008). Regardless, the
aforementioned speech patterns of gay males are similar to those typically targeted in the

voice feminization process, as outlined by Hancock & Garabedian (2013).

Rethinking the characterization of transwomen speakers has broader implications
for voice feminization therapy. Traditionally, clinicians have used the sex binary as a
therapeutic outcome measure. This may lead to frustration on behalf of the client given
the time and effort required to transcend listeners’ internal parameters, particularly for
NON-STR listeners who are more likely to rate transwomen speakers as less feminine
compared to STR listeners. Instead, clinicians are encouraged to use a more sensitive
scale, such as the one used in this study for gender perception. The visual analog scale
allows for sex, by way of gender performance, to be represented as a spectrum. The
spectrum allows for both the client and the clinician to measure incremental gains in
voice feminization. Furthermore, a spectrum is more appropriate for clients who are
gender non-conforming and do not wish to be perceived as male or female (Davies, Papp,

& Antoni, 2015).
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However, the authors acknowledge that a transwoman speaker may desire to be
perceived on a binary. This decision is not without good cause, particularly because
disparate outcomes may persist when one is not perceived as their genuine gender (Testa,
Habarth, Peta, & Balsam, 2015). A male-female sex binary may be an appropriate long-
term measure to address this barrier, while more sensitive measures can address
immediate change. Given that an inability to be recognized as their genuine gender
results in serious consequences, the choice of which therapy outcome measure to use is of
no small import.

Perception of Speaker Sex Was Not Influenced by Listener Sex or Sexual

Orientation

This study suggests that the variability observed in perception of speaker sex in
previous studies was not due to differences in listener sex or sexual orientation. While it
may be true that listeners compare voices to internal parameters when judging speaker
sex, as evidenced by increased response times when listening to non-binary voices
(Junger et al. 2014; Latinus & Taylor, 2011), further research must now consider the

likelihood that such parameters are defined by influences other than listener sex.

Perception of Gender Performance Was Influenced by Listener Sexual Orientation

Listeners’ internal parameters for gender performance, however, do appear to be
shaped, in part, by their own sexual orientation. Transwomen received a higher gender
performance rating (i.e., more feminine) from non-straight listeners compared to straight

listeners, even though there was no difference between these listener groups when

21



predicting sex. The influence of a listener’s sexual orientation on auditory perception of a
speaker’s femininity has implications for future studies of perception, as well as the
influence of a clinical practicioner’s sexual orientation when Serving transwomen
speakers. Transwomen may also consider these findings when interpreting feedback from

communication partners.

Since listeners were only given dichotomous choices on the sex prediction task (i.e.,
male/female), the gender performance spectrum may have been a means for listeners to
provide feedback for speakers outside of the sex binary. Some may argue that it was not
sexual orientation, but one’s experience with non-binary voices that influences his or her
perception of gender performance. While this study found that NON-STR listeners were
significantly more likely to have friends or close colleagues identify with the LGBTQ
community, a further analysis determined that the difference between perception of
gender performance in STR versus NON-STR individuals was, in fact, not likely due to

ally status.

Straight and non-straight listeners may have differentiated perception of speaker
gender performance because non-straight individuals have honed more sensitive
perceptive abilities, for mate selection and self-protection purposes. For example, Ruben
et al. (2014) found that lesbians were statistically more accurate at identifying other
lesbians in videotaped speech samples. Though these listeners had access to visual cues,
it stands that a listener’s sexual orientation influenced their ability to find others of the
same sexual orientation. This skill is important since less than two percent of the United
States population identifies as lesbian or gay (Ward, Dahlhamer, Galinsky, & Joestl,

2014), keen perceptual abilities are vital in order to avoid “outing” oneself as well as
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finding a partner. Furthermore, non-straight persons may—routinely or occasionally—
attempt to conceal their minority status to escape prejudice and violence, including
altering their speech patterns (D’ Augelli & Grossman, 2001; Meyer, 2003). Through
monitoring their own speech and the speech patterns of others for safety, non-straight
persons are required to be hyper-vigilant listeners. In order to suppress one’s unique
speech characteristics, one must have awareness of them. Given the need and potential
differences of perceptual abilities between straight and non-straight persons, it is possible
that the difference between STR and NON-STR listeners on the gender performance
measure are an artifact of this process.

Limitations

One limitation of this study is that it is unclear how listeners were using the
gender performance visual analog scale. The scale is anchored with “very masculine” on
the left and “very feminine” on the right. There are at least three potential ways to use the
scale: using the entirety regardless of perceived speaker sex, using only the half that
corresponds to perceived listener sex (where the middle is the opposite of the anchor), or
using only the half that corresponds to perceive listener sex (where the middle represents
androgyny). Since an exit interview regarding this limitation was not conducted with
participants, it is unclear if individuals use this scale in different manners.

Further concerning listener differences, it is possible that there are more (other
than the two we measured) influential listener variables that influence perception of sex.
The lack of a difference between groups may be due to low statistical power and/or small
effect size, indicating a potential Type Il error when concluding perception of speaker sex

was not influenced by listener’s sex or sexual orientation. One way to increase statistical
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power would be to increase the number of listeners to be confident of a representative
and normal-curve distribution. However, unlike previous studies of cisgender speech
rating, this sample included transwomen, so the sex prediction scores were normally
distributed around a mean of 1.41 the 1-to-2 scale. Therefore, there is increased
confidence that this non-significant finding is indicative of very small or absent effect, of
these two listener characteristics on perception of speaker sex.

Another potential method to increase statistical power would be to reduce the
variability in the transwomen speaker group. For example, with regards to the gender
performance measure, transwomen speakers have a range of values compared to the male
and female groups. However, this range lies in the middle of the visual analog scale.
Variability was initially desired to circumvent potential ceiling effects. However, too
much variability in this group, relative to the other groups, may have reduced the ability
to observe differences between listener groups. A two-stage process would be required in
order to control the variability in the speaker sample, one for the initial speaker group and
another for listeners to provide perceptual measures on a more controlled group of

speakers. This may be a future direction for voice perception research.
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Table 1
Listener Characteristics

Listener Category Age (SD) Meagéﬁ!)l?)afi%gality
STR
Male (n=25) 23.96 (4.67) 1.28 (.46)
Female (n=26) 21.77 (3.73) 1.35 (.49)
NON-STR
Male (n=20) 31.80 (13.89) 8.15 (1.42)
Female (n=20) 27.36 (10.01) 5.90 (2.34)

Note. SD= standard deviation. Sexuality self-ratings determine group
membership: STR= 0-2, inclusive; NON-STR=3-9, inclusive.
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Table 2
Speaker Sexual Orientation Perceptions (%)

Perceived As Male Speakers Transwomen Speakers Female Speakers
Male
Straight 36.4 6.7 T
Other 56.9 45.2 4.2
Gay 5.3 24.6 2.2
Total 98.6 76.5 7.1
Female
Straight 1 4.8 32.5
Other 9 16.3 58.9
Gay 3 2.4 2.2
Total 1.3 235 93.6

Note. Percentage of total responses. Rounded to the nearest tenth or whole number.
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Table 3

Speaker Stimuli Averages (Hz)

Speaker Category Fo (SD) Fo Range F.(SD) F.(SD)

Cisgender Males (n=20) ~ 110.18 (26.97) 84.93-182.94  885.28 (227.90)  1803.06 (501.82)

Transwomen (n=22) 165.54 (32.20)  108.24-214.29  830.522 (116.80) 1619.92 (480.43)

Cisgender Females (n=21)  209.34 (22.25)  171.91-251.62  907.59 (344.45)  1331.79 (103.57)

Note. SD= standard deviation
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Table 4

Mean (SD) Sex Prediction Ratings of Male, Female, and Transwoman Speakers

Speaker Category
Listener Category Male Transwoman Female

STR

Male (n=23) 1.00 (.02) 1.25 (.14) 1.92 (.14)

Female (n=26) 1.01(.03) 1.20 (.11) 1.94 (.09)
NON-STR

Male (n=20) 1.02 (.03) 1.26 (.11) 1.93 (.13)

Female (n=18) 1.01 (.02) 1.22 (.13) 1.95 (.07)

Note. SD= standard deviation.

1= male; 2=female.

28




Table 5

Mean (SD) Gender Performance Ratings of Male, Female, and Transwoman Speakers

Speaker Category
Listener Category Male Transwoman Female

STR

Male (n=22) 19.23 (6.74) 45.65 (9.67) 75.67 (7.47)

Female (n=25) 20.14 (7.94) 47.60 (8.89) 72.05 (5.83)
NON-STR

Male (n=16) 20.03 (9.39) 52.53 (7.63) 77.96 (9.62)

Female (n=17) 23.20 (8.70) 52.43(9.90)  70.89 (10.15)

Note. SD= standard deviation. 0 = very masculine; 100 = very feminine.
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Table 6
Ally Status Distributions (%) for Listeners

Ally Category

Few Many Most

Listener Category None (< 20%) (20-50%) (Majority)
STR
Male (n=25) 16.00 76.00 8.00 -
Female (n=26) 3.85 65.38 30.77 -
NON-STR
Male (n=21) - 19.05 57.14 23.81
Female (n=19) - 31.58 47.37 21.05

Note. Responses to the prompt, “How many of your friends or close colleagues
identify with the Lesbian, Gay, Bisexual, Transgender, Queer (LGBTQ)
community?”’
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Figure 1. Perception of Sex and Gender Performance of Male Speakers by All Listeners
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