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Abstract

Does learning that homosexuality is innate increase support for gay rights? Be-

cause there is a strong correlation between the belief that people are “born gay” and

support for gay rights, many assume the former causes the latter. However, correlation

does not equal causation. Drawing on data from a U.S.-representative experiment, we

examine whether exposure to scientific information on the origins of sexual orientation

influences attitudes toward gay people and support for gay rights. The information in-

fluenced participants’ beliefs about the causes of homosexuality but had no impact on

their attitudes. Further, belief change was contingent on ideology—liberals were more

persuaded by information that people are born gay, and conservatives by information

that people are not born gay. In the contemporary context, shifting causal attributions

may not lead to attitude updating; rather, broad political values may act as a cognitive

filter, biasing the uptake of new information about sexual orientation.

KEY WORDS: causal attributions; gay rights; political attitudes; motivated reasoning; sci-

ence communication

Note: Supplementary materials are available in an online appendix. Replication files are
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Among the most well-established associations in survey research on the American public

today is the positive correlation between innate or biological explanations for sexual ori-

entation and support for gay rights (Haider-Markel and Joslyn, 2008) as well as political

liberalism more generally (Garretson and Suhay, 2016). The relationship is not only consis-

tent but also substantively large. For example, Haider-Markel and Joslyn (2008) find that

causal attributions for homosexuality explain more variance in affect toward lesbian and gay

men and attitudes toward gay rights than any other independent variable in their model,

including being a born-again Christian and knowing a gay person.

Based on this correlation, conventional wisdom assumes that divergent causal attribu-

tions for sexual orientation in the public are driving divergent attitudes. In other words, it

is often assumed that one reason for why some Americans are pro-gay (vs. anti-gay) is that

they first adopt the belief that some people are born gay (vs. an alternate view) and then

update their attitudes related to lesbians and gay men accordingly.1 A wide range of peo-

ple assert the factual-belief-to-attitude causal path, from bench scientists to journalists to

celebrities (Walters, 2014). This assumption has encouraged gay rights activists to incorpo-

rate biological claims about sexual orientation into their discourse and gay rights opponents

to challenge scientific claims that homosexuality is at least in part innate (Walters, 2014).

Yet, correlation does not imply causation. Perhaps the best evidence for this causal effect

is the fact that, in the aggregate, rapidly increasing tolerance toward lesbians and gay men in

the 1990s and 2000s followed the publication of many scientific studies showing evidence for

biological influences on sexual orientation (Garretson and Suhay, 2016). However, beyond

this, little published social scientific evidence exists to back up the assumption that changing

people’s minds about the origins of sexual orientation shifts gay rights attitudes. This is

because nearly all of the studies on the topic are observational.

1Believing homosexuality is innate could bolster pro-gay attitudes for many reasons, e.g.,

genetic attributions tend to “excuse” associated behavior (Haider-Markel and Joslyn, 2008).
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The handful of experiments that have been published (all with small convenience samples

of college students) suggests that reactions to information that people are born gay or straight

differ according to who the receiver is (for an overview, see Boysen and Vogel, 2007). These

contingent responses are suggestive of motivated reasoning, a possible alternative explanation

for the belief-attitude correlation under study whereby values drive factual beliefs, rather

than the reverse (Kahan, 2016). Such bias is increasingly being documented with respect to

the formation of politically relevant factual beliefs, including causal attributions (Morgan,

Mullen and Skitka, 2010). Scholars have found left-right political ideology, partisanship, and

broad value commitments to have a potent biasing effect (Garretson and Suhay, 2016; Kahan,

2016; Morgan, Mullen and Skitka, 2010). Politically motivated reasoning is particularly

common among those with more knowledge and/or interest in a subject (Kahan, 2016).

Hypotheses

Based on the above, three sets of causal hypotheses warrant careful testing.

H1 (Informational Persuasion) Exposure to information that homosexuality is innate (not

innate) will lead to on-average increases (decreases) in the belief homosexuality is innate.

H2 (Biased Assimilation of Information) Liberals will be more likely to accept innate at-

tributions than conservatives, and conservatives to accept choice/environment attributions

than liberals (H2a).2 Effects will be greatest among those most interested in the topic (H2b).

H3 (Attitude Updating) Exposure to information that homosexuality is innate (not innate)

will shift attitudes on gay rights in a progressive (conservative) direction (H3a). Such atti-

tude shifts, should they occur, will be mediated by changed causal beliefs (H3b).
2We posit left-right ideology as a moderator following Garretson and Suhay (2016).
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EMPIRICAL ANALYSES

Study Design & Measures

To test the above hypotheses, we conducted an online experiment with a mixed within-

and between-subjects design, carried out by GfK/Knowledge Networks. A representative

sample of U.S. adults (N = 644) was randomly assigned to read (A) no information (control

group); (B) scientific information that people are “born gay,” or (C) scientific information

that people are not “born gay” but rather “choose” to be gay or become gay in response to

their social environment. These treatments describe actual scientific findings that have been

publicized in the news media, giving the study strong external validity. The full treatments

are available in Appendix A.3 Note that all analyses reported include only participants who

conveyed that they had read and understood the treatment in a manipulation check.4

The dependent measures fall into four groups: beliefs about the causes of homosexuality,

support for gay rights, opinions on the morality of homosexuality, and evaluations of les-

bians and gay men. Each measure appeared in the pre-treatment questionnaire, conducted

several weeks prior to the stimuli (to avoid anchoring), and the post-treatment questionnaire

immediately following the stimuli. This design combines the best attributes of between- and

within-subjects designs: statistical models compare treatment and control group means on

the dependent variables—measured in the post-test—while controlling for each participant’s

value on the dependent variable from the pre-test (i.e., a lagged DV). This allows us to

estimate effects efficiently and capture on-average change between pre-test and post-test in

the treatment groups (compared to the control group).

The Causal Attribution measure includes five responses to the question: “What do you

believe causes homosexuality?” High values represent greater belief that homosexuality is

3Randomization balanced the experimental groups on important characteristics (demo-

graphics, ideology, attitudes toward lesbians and gays). In a series of ANOVA, all F > .2.
4Estimates change only slightly if all participants are included.
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innate. The Gay Rights measure is the average of responses to three questions on gay

marriage, civil unions, and whether gay couples should be allowed to adopt children. The Gay

Morality measure is the average of responses to three questions on whether homosexuality

should be accepted by society, whether it is morally wrong, and how one would react to

having a gay child.5 These variables have been recoded to range from 0 to 1. Higher values

represent greater support for gay rights/tolerance. The Thermometer Difference measure

subtracts a feeling thermometer score for heterosexuals from one for homosexuals. The

range is -1 to 1. Positive values reflect warmer scores for gay people; negative values reflect

warmer scores for straight people. Measures have been drawn from the American National

Election Study, Gallup, and Pew Research Center. See Appendix B for wording.

Pre-treatment, we asked how interested participants were in “the topic of heredity and

genetics.” We also use GfK measures administered prior to our study: ideology (liberal,

moderate, or conservative self-placement), age, sex, race/ethnicity, education, and religiosity.

Results

Informational Persuasion

We first regress post-treatment responses to the causal attribution question on two dummy

variables representing the treatments. The control group is the excluded comparison group.

As discussed, we control for pre-treatment causal attributions, meaning coefficients on the

treatment variables effectively represent the extent to which treated participants changed

between pre-test and post-test, on average, relative to the control group.6 Results are in

Table 1. Model 1 includes only the treatments and lagged DV; Model 2 includes controls.

Information on the causes of homosexuality persuaded participants, on average. Co-

efficients on both treatment variables are signed as expected and statistically significant

5We use attitude scales to present results efficiently and reduce measurement error. All

Cronbach’s alphas equal to or greater than .87. See Appendix C for disaggregated results.
6Ordered probit results, which corroborate our findings here, available in Appendix C.
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Table 1: Influence of Treatments on Post-Test Attributions & Moderation by Ideology

(1) (2) (3) (4) (5)
Low Interest High Interest

Biology 0.054∗ 0.050∗ 0.053∗ 0.066∗ 0.039
(0.022) (0.021) (0.021) (0.033) (0.029)

Not Biology −0.160∗∗∗ −0.161∗∗∗ −0.159∗∗∗ −0.166∗∗∗ −0.155∗∗∗

(0.022) (0.022) (0.022) (0.034) (0.029)

Pre-test Attributions 0.691∗∗∗ 0.619∗∗∗ 0.614∗∗∗ 0.561∗∗∗ 0.681∗∗∗

(0.027) (0.028) (0.029) (0.040) (0.041)

Liberalism * Biology 0.132∗ 0.065 0.215∗

(0.066) (0.100) (0.089)

Liberalism * Not Biology 0.091 −0.010 0.196∗

(0.068) (0.107) (0.088)

Liberalism 0.061∗ −0.010 0.066 −0.083
(0.031) (0.048) (0.071) (0.066)

Age (Older) −0.027 −0.029 0.003 −0.038
(0.040) (0.040) (0.061) (0.053)

Male −0.039∗ −0.036∗ −0.065∗ −0.009
(0.018) (0.018) (0.027) (0.024)

Hispanic −0.094∗∗∗ −0.096∗∗∗ −0.119∗∗ −0.076∗

(0.028) (0.028) (0.042) (0.037)

Black 0.058 0.061∗ 0.012 0.111∗∗

(0.031) (0.031) (0.045) (0.041)

Education 0.108∗∗∗ 0.108∗∗∗ 0.145∗∗ 0.084
(0.031) (0.031) (0.048) (0.043)

Religosity −0.129∗∗∗ −0.133∗∗∗ −0.178∗∗∗ −0.086∗

(0.028) (0.028) (0.040) (0.039)

Constant 0.175∗∗∗ 0.257∗∗∗ 0.261∗∗∗ 0.299∗∗∗ 0.207∗∗∗

(0.022) (0.035) (0.035) (0.048) (0.051)

Observations 565 562 562 280 281
Adjusted R2 0.583 0.619 0.621 0.603 0.637

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Figure 1: High-Interest Participants Resist Ideologically Uncongenial Information

(biology = .05, p < .05;not biology = −.16, p < .001). Biological information moved partic-

ipants only slightly (5% of the scale on average) in the direction of biology, whereas “not

biology” (choice/environment) information moved participants three times as much (16% of

the scale on average) in the opposite direction.7 H1 is supported.8

Biased Assimilation of Information

Next, we investigate whether the on-average informational persuasion (H1) may be hiding

heterogeneous effects among participants driven by their political ideology (H2). To test

this, we incorporate a three-point measure of left-right political ideology, centered at zero

(moderates) with a range of 1 (-.5 to .5). Liberals receive high values. We repeat the

analysis in Table 1, Model 2, but add interactions between the treatments and ideology.

Because ideology is an observed variable, it is important to include demographic controls.

If H2a is supported, the interaction term coefficients should be positive and statistically

significant, signaling ideological polarization over the perceived causes of homosexuality.

7One possibility for why effects were lopsided is that the current information environment

is saturated with claims that homosexuality is innate, making the “not innate” information

more novel. Novel stimuli are often more powerful (Harrison and Michelson, 2017).
8If we exclude the lag and analyze the post-test data as between-subjects, the findings

are similar. Control m=.58, “biology” m=.63, “not biology” m=.39). See Appendix D.
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See Table 1, Model 3. Both coefficients are positive, although only one (the “biology”

treatment) reaches significance (p < .05).9 Thus, H2a receives partial support. To test H2b,

we divide the sample in half according to stated interest in genetics and re-estimate the

equation. See Table 1, Models 4 and 5. We find that both treatment effects are moderated

by political ideology among the half of the sample most interested in genetics (p < .05).

There is no evidence of moderation among low-interest participants.

In Figure 1, we visualize the Model 5 results, showing how the treatment effects differ by

ideology among high-interest participants: in response to the “born gay” treatment, liberals

became more likely to say people are born gay (effect sizes of 10-20% of the scale) but

conservatives did not; in response to the “not born gay” treatment, conservatives became

more likely to say people are not born gay (effect sizes of 20-30% of the scale) but liberals

did not. Both high interest conservatives and liberals resisted “inconvenient” information.10

Attitude Updating?

To investigate H3a, we estimate the average treatment effect for the three attitudinal DVs—

Gay Rights, Gay Morality, and Thermometer Difference. We again control for pre-test

attitudes. Results are in Table 2. Here, we find almost no evidence that people update their

attitudes in response to the informational stimuli. The “biology” treatment had a small

effect on Gay Rights (b = .03, p < .05) but the other treatment effects are inconsistently

signed and not statistically significant.11 We conducted a formal mediation analysis using

the R package mediation to assess whether the small positive effect of the biology treatment

on support for gay rights is mediated through changes in participants’ causal attributions.

9The same pattern is evident if we compare post-test means. See Appendix D.
10We also examined whether bias was driven by participants’ pre-test attitudes toward

gay people / gay rights or their party ID; coefficients on these interaction terms were null.
11Again, if we exclude the lagged DVs, the findings are similar, with negligible differences

between control group and treatment group means on the attitude DVs. See Appendix D.
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See Appendix C, Tables 1 and 2. There is no support for mediation (H3b). The indirect

effect of the treatment on gay rights via changed attributions is exactly zero.

We also investigated whether the diverging attributions among liberals and conservatives

are the reason for these null results. It is possible that mirror opposite trends in factual belief

change among liberals and conservatives led to “updated” attitudes that, in the aggregate,

cancelled each other out. Thus, we regressed the three attitudinal DVs (in separate anal-

yses) on the treatment dummy variables and their interactions with ideology (along with

ideology alone, pre-treatment attitudes, and demographic controls). The coefficients on the

interaction terms were near zero and non-significant (including among the high interest par-

ticipants). In other words, while the treatments polarized attributions for sexual orientation

along ideological lines, they did not polarize gay rights attitudes. See Appendix C, Table 4.

Table 2: Treatments Have Almost No Effect on Gay Attitudes

(1) (2) (3)
Gay Rights Gay Morality Therm. Diff.

Biology 0.030∗ 0.018 −0.027
(0.012) (0.015) (0.022)

Not Biology −0.012 −0.018 0.006
(0.013) (0.015) (0.022)

Pre-Test Gay Rights 0.905∗∗∗

(0.015)

Pre-Test Gay Morality 0.899∗∗∗

(0.019)

Pre-Test Therm. Diff. 0.707∗∗∗

(0.029)

Constant 0.050∗∗∗ 0.061∗∗∗ −0.035∗

(0.012) (0.015) (0.016)

Observations 558 552 577
Adjusted R2 0.860 0.809 0.505

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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DISCUSSION AND CONCLUSION

In sum, exposure to scientific information about the causes of homosexuality shifted factual

beliefs on average; among those most interested in the topic, persuasion was biased by

political ideology. These findings reflect emerging wisdom from the science communication

literature that motivated reception of factual information is common and usually contingent

on broad ideological commitments, which act as a powerful filter for information because

they are affectively charged and linked to people’s social identities (e.g., Kahan, 2016).

Despite these changing attributions, participants did not update their attitudes related

to lesbians and gay men. It is possible the null results reflect attitude stabilization or

overfamiliarity with some of the information we presented—in other words, our study might

have yielded different results if conducted in years past. However, note too the results accord

with research suggesting politicized factual beliefs play a post-hoc justificatory role, not a

causal one, in political belief systems (Kahan, 2016; Morgan, Mullen and Skitka, 2010).

Scholars increasingly recognize the importance of publishing null results from quality

studies to avoid biasing collective knowledge.12 Some gay rights activists have incorpo-

rated information on the origins of homosexuality into efforts to increase tolerance (Walters,

2014); our study suggests they should focus on alternate persuasion strategies with a track

record of success, such as the inclusion of more gay characters in media (Garretson, 2015)

and/or telling people about members of their in-groups who support gay rights (Harrison

and Michelson, 2017).

12To sum up the robust nature of these null results, they do not stem from: (a) any lim-

itation in detecting small effect sizes; (b) participants’ resistance to changing their factual

beliefs (many did) or failure to understand the treatments (participants passed a manipula-

tion check); (c) measurement problems—we included three attitude scales based on validated

measures, and results remained null when scales were disaggregated; (d) particularities in

the design (they occurred whether we analyzed the data as within- or between-subjects).
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ONLINE APPENDIX

Appendix A: Treatments

Scientific Research Indicates Homosexuals Are “Born Gay”1

Several months ago, CBS Evening News2 devoted a special segment to what scientists
believe causes homosexuality. The news program discussed several research studies that
indicate that sexual orientation is determined by genes and other biological factors before
birth. For example, in one major study, scientists observed that gay men’s brain structure
was different from that of straight men. In a second major study, scientists identified genetic
differences between homosexuals and heterosexuals. In addition, studies have found that
sexual orientation is stable throughout a person’s lifetime, providing further evidence that
homosexuality is an in-born trait.

Scientific Research Indicates Homosexuals Are Not “Born Gay”3

Several months ago, CBS Evening News devoted a special segment to what scientists
believe causes homosexuality. The news program discussed several research studies that
indicate that sexual orientation is not determined by genes or other biological factors before
birth, as some have proposed. For example, in one major study, scientists observed that gay
men’s and straight men’s brain structure was similar. In a second major study, scientists
found no genetic differences between homosexuals and heterosexuals. In addition, studies
have found that sexual orientation changes throughout a person’s lifetime, providing further
evidence that homosexuality is not an in-born trait but is, rather, the result of factors such
as people’s experiences in life and/or their personal choices.

1Both treatments describe actual studies. LeVay (1991) found that gay men had certain neuroanatomical
structures that more closely matched heterosexual women than heterosexual men. Hamer et al. (1993) found
greater genetic similarity in a region of the X chromosome among gay brothers than straight brothers. A
1999 study failed to replicate Hamer’s study (Wickelgren, 1999), and LeVay’s finding had not been replicated
at the time of our study. Jordan-Young (2010) describes research on the fluidity of sexuality, whereas Savin-
Williams and Ream (2007) report on the stability of sexual orientation (particularly heterosexuality).

2At the recommendation of a TESS reviewer, we inserted a media source for the information to increase
credibility. We chose CBS because it is perceived by Americans to be one of the most moderate news channels
(trusted by liberals and distrusted least by conservatives relative to other mainstream media sources), and
its moderate viewership reflects this perception. Following the study, participants were debriefed regarding
the fact that CBS never ran a program presenting the particular set of findings.

3This stimulus focuses on denying biological influence rather than on asserting the environment or choice
narrative. Generally speaking, there have been few quality scientific studies on the latter two causal hypothe-
ses in recent years. For this reason, the mainstream media has focused its attention on scientific findings
that either support—or undermine—biological attributions.
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Appendix B: Key Measures

Causal attribution for homosexuality
What do you believe causes homosexuality? Please select the answer below that comes clos-
est to your view.
Homosexuality is completely due to a person’s genetics
Homosexuality is mostly due to a person’s genetics
Homosexuality is equally due to a person’s genetics and choices/family upbringing
Homosexuality is mostly due to a person’s choices and/or family upbringing
Homosexuality is completely due to a person’s choices and/or family upbringing

Evaluations of gays and lesbians
Please rate each group below using something we call the feeling thermometer. Ratings be-
tween 50 degrees and 100 degrees mean that you feel favorable and warm toward the group.
Ratings between 0 degrees and 50 degrees mean that you don’t feel favorable toward the
group or that you don’t care too much for that group. You would rate the group at the 50
degree mark if you don’t feel particularly warm or cold toward the group. You may choose
any number between (and including) 0 and 100.
Gay men and lesbians—that is, homosexuals
Straight men and women—that is, heterosexuals

Morality of homosexuality
Do you agree or disagree with the following statements?
Homosexuality should be accepted by society.
Homosexuality is morally wrong.
Strongly agree, Agree, Slightly agree, Slightly disagree, Disagree, Strongly Disagree

If you had a child who told you he or she was gay, what do you think your reaction would
be? Would you be very upset, moderately upset, slightly upset, or not upset at all?
Very upset, Moderately upset, Slightly upset, Not upset at all

Support for gay rights
Do you favor or oppose...
Allowing gays and lesbians to marry legally?
Allowing gays and lesbians to enter into legal agreements with each other that would give
them many of the same rights as married couples (i.e., “civil unions”)?
Strongly favor, Favor, Slightly favor, Slightly oppose, Oppose, Strongly oppose

Do you agree or disagree with the following statement?
Same-sex couples should be allowed to adopt children.
Strongly agree, Agree, Slightly agree, Slightly disagree, Disagree, Strongly Disagree

2



Interest in genetics
How interested are you in the topic of heredity and genetics?
Very interested, Moderately interested, Slightly interested, Not at all interested

Manipulation check
Setting aside your own beliefs, please indicate which of the sentences below best summarizes
the main point of the text you read on the previous page.
Scientific research indicates a person’s sexual orientation is biological and determined before
he or she is born.
Scientific research indicates a person’s sexual orientation is not biological and is influenced
by factors after birth.
I am uncertain of the main point of the text.
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Appendix C: Additional Analyses

Table 1: Indirect Effect of ‘Biology’ Treatment on Gay Rights Attitude Change

Para. Est. Lower 95% C.I. Upper 95% C.I. P-Values

Direct Effect of Biology 0.029 0.003 0.055 =0.03
Indirect Effect (via Attributional Change) 0.000 -0.003 0.003 =0.98

Total Effect 0.029 0.004 0.055 =0.03

Sample Size 548
Simulations 1000

Table 2: Indirect Effect of ‘Not Biology’ Treatment on Gay Rights Attitude Change

Para. Est. Lower 95 % C.I. Upper 95% C.I. P-Values

Direct Effect of Not Biology -0.017 -0.042 0.008 =0.17
Indirect Effect (via Attributional Change) -0.000 -0.008 0.007 =0.97

Total Effect -0.018 -0.042 0.008 =0.18

Sample Size 548
Simulations 1000
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Table 3: Ordered Probit Models for Table 1

(1) (2) (3) (4) (5)
Low Interest High Interest

Biology 0.250∗ 0.238∗ 0.270∗ 0.332∗ 0.209
(0.113) (0.115) (0.116) (0.167) (0.167)

Not Biology −0.784∗∗∗ −0.846∗∗∗ −0.839∗∗∗ −0.830∗∗∗ −0.899∗∗∗

(0.116) (0.118) (0.119) (0.174) (0.170)

Pre-test Attributions 3.279∗∗∗ 3.120∗∗∗ 3.106∗∗∗ 2.722∗∗∗ 3.742∗∗∗

(0.171) (0.181) (0.181) (0.234) (0.296)

Liberalism 0.303 −0.118 0.274 −0.529
(0.164) (0.254) (0.364) (0.380)

Liberalism * Biology 0.816∗ 0.362 1.490∗∗

(0.361) (0.509) (0.535)

Liberalism * Not Biology 0.514 0.003 1.136∗

(0.371) (0.556) (0.515)

Age (Older) −0.160 −0.179 −0.066 −0.204
(0.213) (0.213) (0.308) (0.305)

Male −0.197∗ −0.184 −0.312∗ −0.038
(0.095) (0.096) (0.138) (0.139)

Hispanic −0.493∗∗∗ −0.512∗∗∗ −0.534∗ −0.506∗

(0.149) (0.150) (0.217) (0.213)

Black 0.319 0.338∗ 0.079 0.680∗∗

(0.164) (0.165) (0.226) (0.249)

Education 0.564∗∗∗ 0.565∗∗∗ 0.751∗∗ 0.465
(0.167) (0.167) (0.245) (0.247)

Religosity −0.681∗∗∗ −0.710∗∗∗ −0.896∗∗∗ −0.519∗

(0.149) (0.150) (0.207) (0.228)

Cut 1 0.005 −0.440∗ −0.464∗ −0.571∗ −0.296
(0.118) (0.191) (0.191) (0.254) (0.299)

Cut 2 1.105∗∗∗ 0.733∗∗∗ 0.709∗∗∗ 0.519∗ 1.064∗∗∗

(0.124) (0.193) (0.194) (0.255) (0.308)
Cut 3 1.922∗∗∗ 1.611∗∗∗ 1.592∗∗∗ 1.351∗∗∗ 2.049∗∗∗

(0.137) (0.200) (0.201) (0.261) (0.324)
Cut 4 3.132∗∗∗ 2.903∗∗∗ 2.896∗∗∗ 2.561∗∗∗ 3.483∗∗∗

(0.158) (0.213) (0.214) (0.280) (0.343)

Observations 565 562 562 280 281
Pseudo R2 0.260 0.291 0.294 0.294 0.321

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 4: Influence of Treatments on Attitudes with Ideology Interactions

(1) (2) (3)
Gay Rights Gay Morality Therm. Diff.

Biology 0.028∗ 0.015 −0.031
(0.013) (0.015) (0.022)

Not Biology −0.009 −0.012 0.008
(0.013) (0.015) (0.022)

Liberalism 0.091∗∗ 0.054 −0.011
(0.028) (0.033) (0.048)

Liberalism * Biology −0.074 −0.038 0.003
(0.038) (0.045) (0.067)

Liberalism * Not Biology −0.028 0.062 0.062
(0.040) (0.047) (0.068)

Age (Older) −0.029 0.029 −0.004
(0.023) (0.027) (0.040)

Male −0.009 −0.006 −0.029
(0.010) (0.012) (0.018)

Hispanic 0.001 −0.023 −0.068∗

(0.016) (0.020) (0.028)

Black −0.010 −0.033 −0.064∗

(0.019) (0.021) (0.031)

Education 0.024 0.043∗ 0.077∗

(0.019) (0.022) (0.032)

Religosity −0.002 −0.076∗∗∗ −0.068∗

(0.017) (0.020) (0.028)

Pre-Test Gay Rights 0.869∗∗∗

(0.020)

Pre-Test Gay Morality 0.829∗∗∗

(0.023)

Pre-Test Therm. Diff. 0.667∗∗∗

(0.032)

Constant 0.078∗∗∗ 0.110∗∗∗ −0.022
(0.022) (0.026) (0.032)

Observations 556 550 574
Adjusted R2 0.861 0.816 0.517

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 5: Influence of Treatments on Attitudes - Additional Controls

(1) (2) (3)
Gay Rights Gay Morality Therm. Diff.

Biology 0.027∗ 0.013 −0.035
(0.012) (0.015) (0.021)

Not Biology −0.009 −0.014 0.004
(0.013) (0.015) (0.021)

Liberalism 0.051∗∗ 0.048∗ −0.023
(0.019) (0.022) (0.031)

Age (Older) −0.041 0.022 −0.011
(0.023) (0.027) (0.040)

Male −0.005 −0.005 −0.024
(0.010) (0.012) (0.018)

Hispanic 0.008 −0.017 −0.055
(0.016) (0.020) (0.028)

Black −0.011 −0.041 −0.061
(0.019) (0.022) (0.031)

Education 0.021 0.036 0.054
(0.019) (0.022) (0.032)

Religosity −0.008 −0.068∗∗ −0.041
(0.018) (0.022) (0.031)

Protestant 0.032∗ 0.009 0.024
(0.013) (0.016) (0.023)

Catholic 0.023 0.017 −0.011
(0.014) (0.017) (0.024)

Born Again −0.018 −0.038∗ −0.058∗

(0.015) (0.018) (0.025)

Know Gay or Lesbian 0.031∗∗ 0.034∗ 0.070∗∗∗

(0.012) (0.014) (0.020)

Pre-Test Gay Rights 0.840∗∗∗

(0.021)

Pre-Test Gay Morality 0.798∗∗∗

(0.024)

Pre-Test Therm. Diff. 0.642∗∗∗

(0.032)

Constant 0.075∗∗ 0.114∗∗∗ −0.060
(0.023) (0.027) (0.035)

Observations 555 550 573
Adjusted R2 0.864 0.818 0.530

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 6: Influence of Treatments on Specific Gay Rights Attitudes

(1) (2) (3)
Gay Marriage Civil Union Gay Adoption

Biology 0.028 0.043∗ 0.014
(0.015) (0.021) (0.017)

Not Biology −0.005 −0.006 −0.031
(0.015) (0.021) (0.017)

Pre-Test Gay Marriage 0.903∗∗∗

(0.016)

Pre-Test Civil Union 0.795∗∗∗

(0.025)

Pre-Test Gay Adoption 0.891∗∗∗

(0.019)

Constant 0.042∗∗ 0.131∗∗∗ 0.055∗∗∗

(0.013) (0.021) (0.016)

Observations 572 565 570
Adjusted R2 0.851 0.650 0.799

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 7: Influence of Treatments on Specific Gay Tolerance Attitudes

(1) (2) (3)
Homosexuality Moral Accept Homosexuality Gay Child

Biology 0.016 0.020 −0.010
(0.021) (0.016) (0.021)

Not Biology −0.022 −0.017 −0.019
(0.021) (0.016) (0.021)

Pre-Test Homosexuality Moral 0.832∗∗∗

(0.023)

Pre-Test Accept Homosexuality 0.875∗∗∗

(0.020)

Pre-Test ’Not Upset’ Gay Child 0.807∗∗∗

(0.024)

Constant 0.089∗∗∗ 0.082∗∗∗ 0.101∗∗∗

(0.019) (0.017) (0.021)

Observations 556 570 572
Adjusted R2 0.694 0.774 0.666

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 8: Influence of Treatments on Individual Thermometers

(1) (2)
Gay Thermometer Heterosexual Thermometer

Biology 0.017 0.036
(0.018) (0.020)

Not Biology 0.002 −0.005
(0.018) (0.020)

Pre-Test Gay Thermometer 0.732∗∗∗

(0.026)

Pre-Test Heterosexual Thermometer 0.434∗∗∗

(0.036)

Constant 0.170∗∗∗ 0.430∗∗∗

(0.019) (0.031)

Observations 578 578
Adjusted R2 0.570 0.200

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Appendix D: Raw Experimental Data

Table 9: Means of Post-Test Attributions by Treatment Group

Control Biology Not Biology

Innate Attribution Mean (post-test) 0.581 0.633 0.387
Standard Error 0.024 0.023 0.023

N (Passed Manip. Check) 214 185 187
Original N 214 216 214

Table 10: Means of Post-Test Attributions by Treatment Group and Ideology

AMONG CONSERVATIVES AMONG MODERATES AMONG LIBERALS
Control Biology Not Biology Control Biology Not Biology Control Biology Not Biology

Innate Attribution Mean (post-test) 0.472 0.469 0.235 0.606 0.639 0.413 0.628 0.867 0.600
Standard Error 0.053 0.044 0.036 0.030 0.029 0.028 0.053 0.031 0.064

N (Passed Manip. Check) 48 51 55 128 103 107 40 33 29

Table 11: Means of Post-Test Attitudes by Treatment Group

GAY RIGHTS DV GAY MORALITY DV THERM. DIFF. DV
Control Biology Not Biology Control Biology Not Biology Control Biology Not Biology

Attitudes Mean (post-test) 0.563 0.584 0.564 0.583 0.609 0.583 -0.193 -0.201 -0.186
Standard Error 0.022 0.024 0.024 0.023 0.024 0.025 0.021 0.022 0.024

N (Passed Manip. Check) 214 185 187 214 185 187 214 185 187
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Table 12: Participant Attribution Change between Pre-Test and Post-Test

CONTROL GROUP Post-Test Attribution Total
Pre-Test Attribution C/E Mostly C/E Both Mostly innate Innate

C/E 19 9 1 2 1 32
% 59.4 28.1 3.1 6.3 3.1

Mostly C/E 8 18 4 0 1 31
% 25.8 58.1 12.9 0.0 3.2

Both 1 6 19 3 2 31
% 3.2 19.4 61.3 9.7 2.5

Mostly innate 1 2 7 40 10 60
% 1.7 3.3 11.7 66.7 16.7

Innate 0 1 3 10 38 52
% 0.0 1.9 5.8 19.2 73.1

BIOLOGY GROUP Post-Test Attribution Total
Pre-Test Attribution C/E Mostly C/E Both Mostly innate Innate

C/E 11 4 6 1 2 24
% 45.8 16.7 25.0 4.2 8.3

Mostly C/E 1 14 6 4 2 27
% 3.7 51.9 22.2 14.8 7.4

Both 4 4 17 11 3 39
% 10.3 10.3 43.6 28.2 7.7

Mostly innate 0 2 3 39 4 48
% 0.0 4.2 6.3 81.3 8.3

Innate 0 0 1 10 32 43
% 0.0 0.0 2.3 23.3 74.4

NOT BIOLOGY GROUP Post-Test Attribution Total
Pre-Test Attribution C/E Mostly C/E Both Mostly innate Innate

C/E 22 7 1 1 0 31
% 71.0 22.6 3.2 3.2 0.0

Mostly C/E 11 16 1 0 1 29
% 37.9 55.2 3.5 0.0 3.5

Both 6 20 10 2 0 38
% 16.0 52.6 26.3 5.2 0.0

Mostly innate 0 7 16 19 1 43
% 0.0 16.3 37.2 44.2 2.3

Innate 3 5 8 10 11 37
% 8.1 13.5 21.6 27.0 29.7
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Appendix E: Cross-Sectional Survey Results

Table 13: Attitude Scales Regressed on Causal Attributions (Pre-test Data Only)

(1) (2) (3)
Gay Rights Gay Morality Therm. Diff.

Pre-test Attributions 0.340∗∗∗ 0.410∗∗∗ 0.201∗∗∗

(0.033) (0.033) (0.037)

Liberalism 0.285∗∗∗ 0.255∗∗∗ 0.154∗∗∗

(0.035) (0.035) (0.040)

Age (Older) −0.131∗∗ −0.086 −0.168∗∗

(0.047) (0.046) (0.053)

Male −0.030 −0.029 −0.039
(0.021) (0.020) (0.023)

Hispanic −0.036 −0.068∗ 0.035
(0.033) (0.032) (0.037)

Black 0.000 −0.013 0.013
(0.036) (0.035) (0.040)

Education 0.188∗∗∗ 0.124∗∗∗ 0.170∗∗∗

(0.036) (0.036) (0.041)

Religosity −0.231∗∗∗ −0.206∗∗∗ −0.101∗∗

(0.032) (0.032) (0.036)

Constant 0.468∗∗∗ 0.455∗∗∗ −0.273∗∗∗

(0.038) (0.038) (0.044)

Observations 564 557 567
Adjusted R2 0.465 0.475 0.191

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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