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Abstract: Despite substantial gender convergence in education and employment, women continue
to perform a disproportionate share of housework. We employ a novel visual conjoint experiment
to isolate the normative mechanisms underlying this persistent inequality. Using Al-generated
photorealistic images, we systematically vary the tidiness of domestic spaces, room type, source of
mess, socioeconomic status, and the gender and race/ethnicity of occupants, alongside text describing
couples’ employment arrangements. A quota sample of 2,994 U.S. respondents each evaluated
five vignettes, yielding 14,970 observations. We find that gender effects operate primarily through
responsibility attribution rather than through differential perception of messiness or anticipated
social judgment. Women are assigned significantly more cleaning responsibility than men, with
the gender penalty concentrated among dual-earner couples. Child-caused mess is perceived as
messier than adult-caused mess yet carries reduced social consequences, suggesting that it operates
as a legitimating excuse. Our findings suggest that gender equality in paid work is necessary for
achieving gender equality in housework, but that it is not sufficient, and that this gap will persist
absent changes in normative expectations around responsibility for housework.
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Reproducibility Package: Replication materials including all data and code and documentation
necessary to reproduce all empirical results reported in the article can be found at https://
github.com/kmunger/Housekeeping_SocSci_Replication.

HE second half of the twentieth century has been characterized by dramatic
changes in gender relations (Goldin 2014). Despite substantial gender con-
vergence in college education attainment and labor force participation, progress
toward gender equality in the domestic sphere and particularly in housework has
been more modest, and slowing starting in the 1990s (Altintas and Sullivan 2016;
England, Levine, and Mishel 2020; Pessin 2024). For example, in the United States,
although the gender gap in housework decreased substantially over the last 70
years, today women in married couples still spend more than twice as much time
as men in feminine core housework (defined as cleaning and laundry) (Milkie et al.
2025). This stubborn persistence of gender inequality in housework despite conver-
gence in other domains represents a key puzzle that has motivated a large body of
gender and family research (Ferree 2010; Ross-Plourde and Lachance-Grzela 2025;
Sullivan 2021).

Scholars have proposed multiple explanations for this persistence (see
Dominguez-Folgueras 2022, for a review). One strand of research emphasizes
economic resources, arguing that housework allocation reflects bargaining power
derived from relative earnings within couples (Bittman et al. 2003; Brines 1994).
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A second approach focuses on time availability, suggesting that the partner with
more time at home takes on more domestic work (Hook 2017). A third perspective
highlights gender norms, examining how attitudes, identities, and gender perfor-
mance shape household labor division (Risman 2004; Ridgeway and Correll 2004;
West and Zimmerman 1987). However, as Dominguez-Folgueras (2022) notes, these
mechanisms are not analytically independent: women’s lower earnings partly result
from anticipated domestic responsibilities, these responsibilities structure their time
availability, time constraints reinforce gender norms about housework, and these
norms in turn shape labor market outcomes. This interdependence poses significant
challenges for observational research attempting to identify these mechanisms.

In this study, we employ experimental methods to isolate the gender normative
dimension from these intertwined mechanisms. Following Thébaud, Kornrich, and
Ruppanner (2021), we distinguish between two mechanisms through which gender
norms may operate. At the individual level, a socialization account suggests that
men and women internalize different standards for domestic order: women may
literally “see” mess differently, or care more about tidiness due to gender social-
ization (Blau et al. 2020; Cunningham 2005; Pessin and Arpino 2018). In contrast,
a social-interactional account posits that women are held to stricter standards by
others, facing social sanctions and judgment that enforce gender role expectations
(Berk 1985; Ridgeway and Correll 2004; West and Zimmerman 1987). Experimental
designs that systematically vary both the state of the domestic space and the gender
of the person being evaluated can distinguish between these mechanisms. Thébaud
et al. (2021) provide pioneering evidence for these theoretical mechanisms through
an experiment using photographic images of rooms that varied in tidiness and
occupant gender, demonstrating that women face harsher judgment for identical
levels of domestic disorder. The Thébaud et al. study is part of a nascent but
growing body of research employing experimental methods to understand how
gender shapes household dynamics, particularly regarding housework and the
gender division of labor (Auspurg, Iacovou, and Nicoletti 2017b; Auspurg and
Diuival 2024; Carriero and Todesco 2017; Doan and Quadlin 2019; Doan, Quadlin,
and Khanna 2024; Pedulla and Thébaud 2015; Pepin and Scarborough 2025; Schulz
2021; Urbina and Tisch 2025; Van Breeschoten, Roeters, and van der Lippe 2018).

We maintain the core theoretical logic of Thébaud et al. (2021), but extend their
approach in several key dimensions, both methodologically and theoretically. In
terms of methods, our study includes over four times the number of respondents
and employs a multifactorial design where each respondent is shown five distinct
vignettes, yielding a sample size roughly 22 times larger than the original.! To
implement this design, we use generative Al to create images that systematically
vary multiple dimensions while holding irrelevant factors constant. Substantively,
we test for the importance of several novel factors beyond the original variation in
room messiness and occupant’s gender (operationalized through first names in their
study). We vary room type (living room vs. kitchen), socioeconomic status (SES)
(operationalized through furniture quality), and the source of mess (children’s items
vs. adult belongings). Another important innovation is that we signal the occupant
gender through an Al-generated image instead of a first name, and vary their
race/ethnicity as well. Finally, in addition to information about the employment
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status of the occupant, we include information about the paid work status of their
(different-sex) spouse.

We fielded our experiment using Prolific’s quota sampling to approximate the
U.S. population on gender, race/ethnicity, and age. Our final analytic sample
consists of 2,994 respondents who each evaluated five vignettes, yielding 14,970
total observations. Each vignette presented respondents with an Al-generated
image of a room, an Al-generated image of the room’s occupant, and text describing
the employment arrangement of the occupant and their spouse. Respondents
answered three questions for each vignette: (1) how messy they perceived the room
to be; (2) how they expected a visitor to judge the occupant based on the room’s
condition; and (3) who they believed was primarily responsible for cleaning the
room. This design allows us to test both socialization mechanisms (do respondents
perceive mess differently?) and social-interactional mechanisms (do they judge
occupants differently and assign responsibility differently?). The experiment was
preregistered.?

Our results show that gender norms operate primarily through responsibility
attribution rather than perception or social judgment. Contrary to prior experimen-
tal work, we find no evidence that women’s rooms are perceived as messier or that
women face harsher anticipated social consequences for identical levels of mess.
However, women are assigned significantly more cleaning responsibility than men,
even after accounting for employment status. We also find that child-caused mess re-
duces social sanctions despite being perceived as messier, and that employment sta-
tus shapes responsibility attribution, though traditional gender norms reassert them-
selves precisely in dual full-time arrangements where time availability would pre-
dict equality. We find limited evidence for effects of occupant race/ethnicity or SES.

Theoretical Mechanisms and Hypotheses

In this study, we focus on the role of gender norms in shaping inequality in the
division of housework among different-sex couples. Building on prior work, we dis-
tinguish between individual-level and social-interactional theoretical mechanisms
and use experimental methods to identify their effects. In what follows, we briefly
review these theoretical mechanisms and articulate our hypotheses.

First, a socialization account suggests that men and women internalize different
standards for domestic order through childhood experiences and ongoing gender
socialization (Blau et al. 2020; Cunningham 2005; Pessin and Arpino 2018). From
this perspective, women may literally perceive mess differently than men: they see
rooms as messier because they have developed stronger preferences for tidiness. If
this mechanism operates, we would expect female respondents to perceive rooms
as messier than male respondents, holding constant the objective level of messiness
and all occupant characteristics (H1).

Second, a social-interactional account posits that women are held to stricter
standards by others, facing social sanctions and accountability pressures that enforce
gender role expectations (Berk 1985; Risman 2004; Ridgeway and Correll 2004; West
and Zimmerman 1987). This perspective emphasizes that individuals anticipate
how others will judge them and adjust their behavior accordingly, regardless of
their preferences. If this mechanism operates, we would expect rooms occupied
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by women to elicit more negative anticipated social consequences than identical
rooms occupied by men (H2), and women to be assigned greater responsibility for
cleaning than men in identical domestic situations (H3).

Social-interactional accountability does not operate uniformly across all contexts.
Rather, accountability practices are shaped by culturally resonant frames that vary
depending on who is being evaluated, what space they occupy, and their situa-
tional circumstances (Ridgeway 2011; Risman 1998). The intersection of multiple
social identities—gender, race, and class—may create distinct patterns of judgment,
as individuals face compounded or contradictory expectations when it comes to
housework and family life (Few-Demo and Allen 2020; McCall 2005; Pessin and
Pojman 2025). Similarly, spatial contexts carry different levels of gendered meaning:
kitchens are explicitly associated with feminine domestic labor, whereas living
rooms function as more public, less clearly gendered spaces. The source of disorder
also activates different cultural frames: children’s mess may provide a legitimate
excuse for domestic disorder, or it may intensify maternal accountability by making
caregiving responsibilities more salient. Finally, employment arrangements signal
time availability and normative expectations about who should maintain the home,
yet these situational factors may be overridden by gender when accountability
pressures are strong (Bittman et al. 2003; Greenstein 2000; Tichenor 2005).

We test whether these contextual dimensions independently affect account-
ability judgments and whether they moderate gender effects. For many of these
interactions, competing theoretical mechanisms suggest different patterns. Race
and ethnicity might intensify negative judgments of disorder through stereotype
confirmation, or might reduce them if lower standards are applied to minority
occupants; gender effects could be amplified for women of color who face inter-
secting pressures, or attenuated if racial stereotypes override gender expectations.
Children’s mess might reduce gender differences in responsibility attribution if it
operates as a universally legitimating excuse, or it might amplify gender differ-
ences if it heightens specifically maternal accountability. Similarly, employment
arrangements might attenuate gender effects when couples have egalitarian work
patterns, or gender norms might persist even when women are primary breadwin-
ners. By systematically varying these dimensions, we can identify the conditions
under which gender-based accountability is amplified, attenuated, or complicated
by other social factors. We preregistered a comprehensive set of hypotheses testing
main effects and interactions across multiple experimental dimensions.

Using Images in Multifactorial Conjoint Experiments

Multifactorial survey experiments (or “conjoint” experiments) have been a boon
for the social sciences (Auspurg and Hinz 2014). These designs simultaneously
randomize many attributes, allowing researchers to efficiently estimate the causal
effects of multiple factors within a single study while better approximating the
complexity of real-world decision-making. By presenting respondents with profiles
that vary across numerous dimensions, these designs force tradeoffs that reduce
social desirability bias, as the complexity makes it difficult for respondents to
identify socially acceptable responses. Additionally, conjoint experiments provide
clear causal estimates through average marginal component effects (AMCEs), which
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capture the marginal impact of changing one attribute while averaging over the
distribution of all other attributes (Hainmueller, Hopkins, and Yamamoto 2014).

A review article by Bansak et al. (2021) points to one dimension for innovation
in this method: “conjoint designs have been administered primarily via tables with
written attribute values, even though information about political candidates or
other choices is often processed through visual, auditory, or other modes” (p. 27).

We are inspired by recent work across the social sciences in the use of nontextual
modalities to communicate part or all of the stimuli in factorial experiments. For
example, our choice to operationalize the race/ethnicity and gender of the occupant
with images is deliberate. Following the theoretical argument from Abrajano, El-
mendorf, and Quinn (2018), we maintain that using textual labels to represent these
demographic characteristics provides limited information and that respondents
tend to fill in correlated information based on stereotypes; however, when gen-
der and especially race/ethnicity are communicated with an image, the stimulus
bundles further information that blunts the impact of these stereotypes.® Indeed,
social science research has increasingly employed altered photographs as exper-
imental tools to examine how individuals categorize and evaluate social actors.
Valentino et al. (2019) systematically vary the complexion of hypothetical migrants
in an 11-nation study to analyze how visible phenotypic differences influence re-
sponses to outgroup members. Building on this approach, Schachter, Flores, and
Maghbouleh (2021) use comparable complexion modifications to isolate the distinct
role of appearance in systems of racial classification, separating this factor from
genealogical background and cultural signifiers. More recently, McClean and Ono
(2024) edit images to modify the perceived age of public officials in conjoint designs,
demonstrating how overlapping status characteristics shape collective assessments.

Advances in generative Al have opened up exciting possibilities for visual con-
joint designs. Lopez Ortega and Radojevic (2025) use this approach in combination
with a standard candidate choice conjoint experiment. Methodologically, Schwitter
(2025) provides valuable implementation details for systematically varying only the
relevant portions of images used. We follow the advice to carefully assess whether
visual stimuli genuinely enhance the research question—and indeed, we decided
that the information about the occupant and their spouse’s employment status was
better operationalized with text.

The use of visual stimuli to represent something other than a person is quite rare;
however, this is a major part of the methodological contribution by Thébaud et al.
(2021). Vecchiato and Munger (2025) is an important exception from which we draw
significant inspiration. They embed every facet of a conjoint experiment in a visual
stimulus, in this case, a hypothetical candidate social media profile. Our central
methodological innovation is to combine the visual representation of household
tidiness with the logic of the visual conjoint and the technique of generative AL

Methods

Experimental Design

Our design systematically manipulates visual and textual features across three
information sources: the room, the occupant, and the employment status of the
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This is a room in this person's
home.

On a scale from 0 to 100, how messy is the room? Use the slider below to indicate your response.

The pictured person receives an unexpected social visit in this room. How do you think the room's
condition may affect the visitor's opinion of the pictured person?

The pictured person lives in this home with| his [spouse|Helis a homemaker,|and works
full time.

Who do you think is primarily responsible for cleaning this room?

Figure 1: Full representation of the visual conjoint and survey flow.

occupant/spouse. For a visual representation of these sources of variation see Fig. 1.
We retain the logic of the experimental design in Thébaud et al. (2021), streamlined
and extended for our theoretical purposes, including the order of the outcome
variables and the location of the different types of information (with employment
information after the first set of dependent variables). Each vignette includes the
two images, fully randomized across all possible conditions; respondents see these
images and then answer the first two outcome questions about room messiness and
social consequences. We then include the information about employment status,
followed by the final outcome question about responsibility.

Each respondent evaluated five vignettes, with each vignette consisting of an
Al-generated photorealistic image of a room, an Al-generated photorealistic image
of the room’s occupant, and text describing the occupant’s and their (different-sex)
spouse’s employment status. As a result, we had to significantly reduce the number
of outcome variables for each of the vignettes compared to Thébaud et al. (2021).
We discuss these decisions later. Experimental factors were fully randomized both
within and between respondents.
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Visual Manipulations

Our visual stimuli manipulated eight factors across the room and occupant images.

Room characteristics: We varied four features of the room images:

* Room tidiness: messy versus tidy (two levels)
* Room type: kitchen versus living room (two levels)
* Source of mess: adult-caused mess versus child-caused mess (two levels)

® SES: higher SES versus lower SES, signaled through furnishing quality and
style (two levels)

Occupant characteristics: We varied two features of the occupant images:

* Gender presentation: masculine versus feminine appearance (two levels)

¢ Race/ethnicity: white versus Black versus Hispanic appearance (three levels)

All room images were generated using Gemini Flash 2.5, with extensive prompt
engineering to ensure consistent quality and appropriate variation within each
experimental condition. Images were first reviewed by the authors and excluded
if they failed to clearly represent the intended experimental manipulation. We
generated multiple candidate images for each combination of room characteristics
and selected those that best balanced realism with clear experimental contrast.

Similarly, occupant images were generated using Gemini Flash 2.5 with carefully
constructed prompts to create photorealistic headshots that varied systematically
in gender presentation and race/ethnicity while holding other factors as constant
as possible. All occupant images depicted adults of roughly similar age wearing
professional attire. See Appendix A for a full description of this process.

Text-Based Manipulations

After respondents answered initial questions about the room, we revealed text
describing the employment status of both the pictured person and their spouse:

® Occupant employment: works full-time versus is a homemaker versus is
unemployed (three levels)

* Spouse employment: works full-time versus is a homemaker versus is unem-
ployed (three levels)

All vignettes described the occupant as living with a different-sex spouse, yield-
ing nine possible employment combinations that were fully crossed with all other ex-
perimental factors—except that the pronouns describing the occupant were matched
with the gender of the image. The text was presented in the following format: “The
pictured person lives in this home with [his/her] spouse. [He/She] [works full-time
/ is a homemaker / is unemployed], and [his/her spouse] [works full-time / is a
homemaker / is unemployed].”
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Experimental Flow

For each vignette, respondents encountered the following sequence:

1. Room image and occupant image displayed with the prompt: “This is a room
in this person’s home.”

2. Perceived messiness question: “On a scale from 0 to 100, how messy is the
room?” (0 = not messy at all, 100 = extremely messy; continuous slider)*

3. Social consequences question: “The pictured person receives an unexpected
social visit in this room. How do you think the room’s condition may affect
a visitor’s opinion of the pictured person?” (5-point scale: makes the visi-
tor’s opinion much more negative; makes the visitor’s opinion somewhat
more negative; doesn’t change the visitor’s opinion; makes the visitor’s opin-
ion somewhat more positive; and makes the visitor’s opinion much more
positive)®

4. Employment status text revealed

5. Responsibility allocation question: “Who do you think is primarily responsi-
ble for cleaning this room?” (5-point scale: the pictured person; mostly the
pictured person; equal responsibility; mostly the pictured person’s spouse;
and the pictured person’s spouse)®

This staged revelation design allowed us to measure perceptions and anticipated
social consequences before introducing employment information, which could
prime respondents” judgments. The responsibility question was presented after
employment information to capture how time availability and gender jointly shape
attributions.

Sample and Recruitment

We recruited respondents through Prolific in November 2025. Prolific’s quota
sampling was used to approximate the U.S. population on gender, race/ethnicity,
and age. Respondents were compensated at an average expected rate of $12 per
hour, assuming the survey took four minutes to complete. The empirical mean
duration was 3 minutes 49 seconds.

We implemented two standard text comprehension checks at the beginning of
the survey. Respondents who failed either attention check were excluded before any
treatment was implemented. We started with a sample of 3,078, of whom 52 were
removed for failing an attention check and a further 32 did not complete the survey,
yielding a final analytic sample of 2,994 respondents, who each viewed five vignettes
for a total of 14,970 observations. This matches the expectation from our power
analysis, which was conducted using the “cjpowR” package (Freitag and Schuessler
2020); we are powered to be able to detect interaction effects (not just main effects)
with a standardized effect size of 0.05. Absent specific methodological guidance on
this point, we increased the required sample size by 20 percent to account for the
preregistered adaptive shrinkage adjustments for multiple comparisons.

sociological science | www.sociologicalscience.com 668 June 2026 | Volume 13



Pessin and Munger

Beyond Text: Using Al-Generated Visual Conjoints to Study Gender and Housework Attribution

Analytic Strategy

We estimate AMCEs using ordinary least squares regression with respondent-
clustered standard errors (Hainmueller et al. 2014). For each outcome, we regress
the outcome on indicator variables for each level of each experimental factor, ex-
cluding one reference category per factor. The AMCE represents the average change
in the outcome when moving from the reference category to the specified level,
averaged over all possible combinations of the other attributes.

For our primary analyses, we exclude the “room_state” (messy vs. tidy) factor
from visualizations because its effect size is extremely large and would compress all
other estimates. However, “room_state” remains in all regression models to ensure
proper estimation of the remaining effects.

For the social consequences and responsibility outcomes, we convert the 5-point
ordinal scales to numeric values (1-5) and analyze them as continuous outcomes,
following standard practice in conjoint analysis (Bansak et al. 2021). For respon-
sibility specifically, we create an alternative outcome that recodes responses to
measure the responsibility attributed to women (rather than to the pictured person),
reversing the scale when the pictured person is male. This allows us to directly
estimate how gender affects responsibility attributions while accounting for the
direction of the original question.

Where relevant, we test for variation in treatment effects by respondent char-
acteristics by estimating marginal means (Leeper, Hobolt, and Tilley 2020), which
are comparable across subgroups, unlike AMCEs. For the AMCE analyses, we pre-
registered that we would present both the uncorrected estimates and the Adaptive
SHrinkage (ASH) estimator proposed by Liu and Shiraito (2023). This approach to
multiple testing corrections aims to address the inflated risk of false positives inher-
ent in testing many hypotheses simultaneously. This is a middle ground approach,
less conservative than the Bonferroni but more conservative than the Benjamini—
Hochberg, and more principled than either, adjusting not just the hypothesis testing
procedure but also the point estimates.

All analyses were conducted in R version 4.4.2 using the packages cjoint
(Strezhnev et al. 2018), cregg (Leeper 2020), and tidyverse (Wickham et al. 2019).

Results

Descriptive Overview

Figure 2 presents the distribution of perceived messiness ratings across our three
treatment conditions that varied the source of mess: tidy rooms, messy rooms
with child-caused mess, and messy rooms with adult-caused mess. As expected,
tidy rooms received dramatically lower messiness ratings (mean = 2.86, SD = 12.1)
compared to messy rooms, whether the mess was attributed to children (mean =
81.0, SD =17.7) or adults (mean = 76.7, SD = 21.8). Child-caused mess was perceived
as significantly messier than adult-caused mess. However, there was substantial
heterogeneity within the messy room conditions. Some respondents rated even
objectively messy rooms quite low on the messiness scale, whereas others maxed
out the scale. This variation suggests that perceptions of messiness are not purely
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Density
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0.00

Condition

Tidy
Messy (Kid—caused)

l_—_| Messy (Adult-caused)

25 50 75 100
Perceived Messiness (0-100)

Figure 2: Density distribution of perceived messiness by treatment condition. Dashed vertical lines indicate
mean values for each condition.

determined by objective features of the room, but also reflect respondent-level
factors and potentially interactions with other experimental manipulations. In
contrast, nearly 20 percent of respondents put tidy rooms at the minimum value
and almost none of them ranked tidy rooms more than 20 out of 100, suggesting
that they are not responding at random.

Main Effects on Perceived Messiness

Figure 3 presents AMCEs for all experimental factors on perceived messiness,
excluding the visualization of the room tidiness factor, for the reasons discussed
earlier. First, a child-caused mess is perceived as significantly messier than an
adult-caused mess. Second, kitchens are judged as less messy than living rooms.
Finally, the low-SES rooms are rated as less messy than the high-SES rooms; all
three of these estimates remain statistically significant after the ASH adjustment
(see Fig. 18).

Contrary to our expectations based on prior work (Thébaud et al. 2021), we find
no significant main effect of occupant gender on perceived messiness. Women'’s
rooms are rated similarly to men’s rooms, averaging over the values of other
variables. We return to this surprising null finding in the discussion. We find very
small effects for occupant race/ethnicity. There is a marginally significant difference
between white and Black occupants, with the former’s rooms being rated as slightly
messier, but this effect is not robust.” The employment status of the occupant and
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gender:
man
woman
occupants_employ:
home

unemployed
ull time

none
spouse_employ:
home

unemployd
fulltime

which_room:
kitchen
living

How Messy is this Room? (0=min, 100=max)

———
_._
—.—
-25 0.0 2'5 5.0

Change in Messiness

Figure 3: Average marginal component effects on perceived messiness (0-100 scale). Points represent point
estimates with 95 percent confidence intervals. Reference categories are the first listed below the facet name.
The room tidiness factor is excluded from visualization but included in the regression model. Standard
errors clustered at the respondent level. N = 14,970.

their spouse each has no significant effect; this is encouraging given the survey flow,
which asks respondents this question before they see these employment statuses.

Main Effects on Anticipated Social Consequences

Figure 4 presents effects on anticipated social consequences: how respondents
expected a visitor to judge the room’s occupant. Again, the AMCE for room status
is extremely powerful (messy rooms carry a large social penalty compared to clean
rooms) and thus not shown for legibility reasons. The pattern of results largely
follows the logic of the room status results: the living room was perceived as messier
and, therefore, causes greater social penalty and the low SES room was perceived as
less messy and, therefore, causes a social bonus (though note that the magnitude of
this effect is relatively smaller than the effect on perceptions of messiness, perhaps
because SES has a direct effect on social perception independent of messiness).

The crucial exception to this logic is the source of mess: child-caused mess
reduces negative social consequences compared to adult-caused mess, despite
being perceived as messier. This suggests that child-caused mess operates as a
legitimating excuse, mitigating social judgment even as it increases perceived
disorder. The living room/kitchen and the child /adult results persist after the ASH
correction, but the SES results become non-significant (Fig. 19).

As with perceived messiness, we find no main effect of occupant gender on
social consequences. This null result is particularly surprising given Thébaud et al.
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gender:
man
woman
occupants_employ:
ome

unemployed
ull time

none
spouse_employ:
home

unemployd
fulltime

which_room:
kitchen
living

Social Consequences With Visitor (Higher = Raise Visitor's Perceptions)

—.:—
—.—
—.—
-0.1 0.0 0.1

Change in Visitor Perception

Figure 4: Average marginal component effects on anticipated social consequences (5-point scale from much
more negative to much more positive visitor opinion). Points represent point estimates with 95 percent
confidence intervals. Reference categories are the first listed below the facet name. The room tidiness
factor is excluded from visualization but included in the regression model. Standard errors clustered at the
respondent level. N = 14,970.

(2021)’s finding that women face harsher social judgment for mess. We explore this
discrepancy further later.

Responsibility Attribution

Figure 5 presents effects on responsibility attribution. The largest effects are caused
by employment status, with independent but symmetric effects for the employment
status of the occupant and their spouse. Working full time is associated with an
average of one full-point decrease in responsibility on the five-point scale. The
unemployed see a small but statistically significant decrease in responsibility com-
pared to homemakers, as we predicted. This difference between homemakers and
the unemployed is only at the level of p < 0.10 and does not persist after the ASH
correction, but the other significant results do (Fig. 20).

None of the features of the room or the race/ethnicity of the occupant has
an effect, but here, we observe strong evidence for an effect of gender. Women
are assigned significantly more cleaning responsibility than men, averaged across
all values of employment status. The magnitude of this gender effect is roughly
one-quarter of that of full-time employment.

To more directly estimate gender effects on responsibility while accounting for
question framing, we recoded the outcome variable to measure the responsibility
assigned by gender as well as the employment variables (in our always different-
sex couples), regardless of occupant status. Figure 6 presents results using these
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gender:
man
woman
occupants_employ:
ome

unemployed
ull time

none
spouse_employ:
home

unemployd
fulltime

which_room:
kitchen
living
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Figure 5: Average marginal component effects on responsibility attribution (5-point scale from pictured
person’s spouse to pictured person). Higher values indicate more responsibility assigned to the pictured
person. Points represent point estimates with 95 percent confidence intervals. Reference categories are the
first listed below the facet name. The room tidiness factor is excluded from visualization but included in the
regression model. Standard errors clustered at the respondent level. N = 14,970.

recoded variables, along with the interaction between the man’s employment and
the woman’s employment.

This specification reveals the employment interaction more clearly. The main
effects are still symmetric by gender when we compare the “man employ” and
“woman employ” facets. But the interaction term allows us to decompose the source
of the gender penalty displayed in Figure 5.8 When one person works full time,
and the other is unemployed, there is no significant interaction effect (compared to
the baseline where both are homemakers). However, when both are employed full
time, the woman is assigned significantly more responsibility; this result persists
after the ASH adjustment (Fig. 21). The magnitude of this interaction effect reveals
that the large majority of the overall gender penalty comes from this combination.

This operationalization of the outcome also allows us to detect a small but
significant effect of the source of the mess: when it is children’s mess rather than
adults” mess, women are assigned more responsibility for cleaning. This result also
persists after the ASH adjustment.

Marginal Means Analysis For Respondent Gender

We note that the AMCE is a causal estimand resulting from the combination of
treatments delivered by the visual conjoint; it is therefore inappropriate for purposes
of understanding differences associated with respondent characteristics, which
is a descriptive estimand (Lundberg, Johnson, and Stewart 2021). To examine
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Figure 6: Average marginal component effects on responsibility attribution [5-point scale from men’s re-
sponsibility (1) to woman's responsibility (5)]. Points represent point estimates with 95 percent confidence
intervals. Reference categories are the first listed below the facet name. The room tidiness factor is excluded
from visualization but included in the regression model. Standard errors clustered at the respondent level.
N =14,970.

differences by respondent sex, then, we conduct a marginal means analysis as
suggested by Leeper et al. (2020). The results of this analysis are displayed in
Figure 7. Note that our N decreases slightly, from 2,994 respondents to 2,982
respondents, when we remove the 12 respondents who selected “Prefer not to say”
when asked for their gender.

We see that women are significantly more likely than men to think that cleaning
this room is the woman'’s responsibility. This is a surprising result that we discuss
further later. There are two other important results from this analysis. The first
is the fact that the global average mean is 3.11, significantly above the midpoint.
This represents part of the overall gender bias found in Figure 5. The other part
comes from the marginal means estimated by the gender of the occupant in Figure 7.
Theoretically, there should not be any differences associated with the gender of the
occupant, as all are in different-sex couples; the observed differences are evidence
that respondents are anchoring on the person pictured when making their evalua-
tion of responsibility. This is a source of noise that represents a weak point in our
design, though the overall average marginal mean and the interaction between the
employment statuses of the couple (displayed in Fig. 6) demonstrate that we are
still able to detect the hypothesized effects.

Marginal mean analysis to understand the association with respondent gender
for the other two outcome variables can be found in Appendix B; we find no
evidence that men and women respond differently on either room messiness or
occupant social consequences.
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Figure 7: Marginal means for all factors predicting responsibility assigned to women. Marginal means
represent the average predicted responsibility level for each factor level, marginalizing over all other factors.
The vertical line indicates the overall mean. N = 14,910.

Interaction Effects

We preregistered the analysis of a number of interaction effects between the oc-
cupant gender and the other facets we experimentally manipulated. We find no
evidence for any of these interaction effects, which are summarized in Table 1; full
results can be found in Appendix C. One explanation for these null results is that
the magnitude of the effect of the room status manipulation soaked up too much of
the variation.

Conclusion

This study employed Al-generated visual conjoints to investigate the normative
mechanisms underlying gender inequality in housework attribution. Building on

Table 1: Summary of Interaction Effects.

Treatment Dimension Perceived Messiness Social Consequences
Social identities
Gender x race Null Null
Gender x SES Null Null

Spatial context
Gender x room type Null Null

sociological science | www.sociologicalscience.com 675 June 2026 | Volume 13



Pessin and Munger

Beyond Text: Using Al-Generated Visual Conjoints to Study Gender and Housework Attribution

the theoretical framework and experimental logic of Thébaud et al. (2021), we
extended prior work in several key dimensions: a substantially larger sample size, a
conjoint design with multiple vignettes per respondent, visual operationalization of
both room conditions and occupant characteristics, and novel experimental factors
including room type, source of mess, SES, and the employment arrangements of
both partners in a couple.

Our central finding is that gender effects on housework norms operate primarily
through responsibility attribution rather than through perception or anticipated
social judgment. Contrary to our expectations based on Thébaud et al. (2021),
we find no evidence that women’s rooms are perceived as messier than men’s
rooms, nor that women face harsher anticipated social consequences for identical
levels of domestic disorder. However, we find robust evidence that women are
assigned significantly more cleaning responsibility than men, even after accounting
for employment status. This gender penalty is particularly pronounced when both
partners work full time—precisely the configuration in which egalitarian norms
might be expected to prevail.

How should we reconcile our null findings on perception and social judgment
with the significant effects documented by Thébaud et al. (2021)? We caution that
we can only offer our interpretation of these discrepancies rather than empirical
evidence, and we encourage further fine-grained experimental work to test these
interpretations. We believe that the explanation is primarily methodological rather
than substantive; several design differences may account for the divergent findings.
First, Thébaud et al. (2021) operationalized occupant gender through first names,
whereas we used Al-generated photorealistic images. Following the theoretical
argument in Abrajano et al. (2018), visual stimuli bundle additional information that
may block the impact of stereotypes activated by textual labels alone. Moreover, first
names themselves carry signals beyond gender, including information about SES
and race/ethnicity (Crabtree et al. 2022; Gaddis 2017). Second, our conjoint design
presented respondents with multiple vignettes varying across many dimensions
simultaneously, which may have reduced the salience of any single attribute—
including gender—on perception and judgment outcomes. The complexity of the
conjoint task may have attenuated effects that emerge more clearly in simpler
experimental designs.

Importantly, the fact that we find strong gender effects on responsibility attribu-
tion despite null effects on perception and judgment suggests that these normative
mechanisms may be partially independent. Respondents in our study did not
perceive women’s rooms as messier or anticipate that women would face harsher
judgment; yet, they nonetheless assigned women greater responsibility for cleaning.
This pattern implies that responsibility attribution may operate through a distinct
cognitive pathway-one that directly invokes gender role expectations without nec-
essarily passing through differential perception or anticipated sanction. Future
research might profitably investigate the conditions under which these mechanisms
align versus diverge.

Beyond the gender effects, our study yielded several novel findings. Child-
caused mess presents an intriguing case: it is perceived as significantly messier
than adult-caused mess; yet, it reduces anticipated negative social consequences.
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This suggests that children’s mess operates as a legitimating excuse, mitigating
social judgment even as it increases perceived disorder. The presence of children
may signal situational constraints that excuse domestic disorder, consistent with
accounts emphasizing the role of attributions in social judgment. We find no evi-
dence that child-caused mess differentially affects judgments of male versus female
occupants. Notably, however, we do find that women are held more responsible for
child-caused mess. This effect is small and was not preregistered, so it should be in-
terpreted with caution. Nevertheless, it does align with theoretical frameworks that
emphasize the intersection of gender and parental status in domestic responsibility
norms.

Employment status emerged as the strongest predictor of responsibility attri-
bution, with symmetric effects for occupants and their spouses: working full time
substantially reduces attributed responsibility, whereas homemaker status increases
it (though this latter finding is only marginally significant and does not hold when
we perform the ASH adjustment). This pattern is consistent with time availability
explanations for housework division. However, the interaction between partners’
employment statuses reveals a more nuanced picture. When both partners work
full time, women are assigned significantly more responsibility than the symmetric
main effects would predict. This accounts for the majority of the overall gender
penalty we observe. This finding provides empirical support for theoretical and
descriptive accounts of the “second shift” (Hochschild and Machung 1989) and
compensatory gender display (Brines 1994; Tichenor 2005). When women’s employ-
ment matches or exceeds their male partners’, the persistence of gendered domestic
responsibility suggests that egalitarian work arrangements do not automatically
translate into egalitarian household arrangements—indeed, gender norms may
reassert themselves precisely when women’s breadwinning threatens traditional
gender hierarchies.

Our marginal means analysis by respondent gender yielded a surprising result:
women respondents assign significantly more cleaning responsibility to women
than men respondents do. One interpretation of this finding draws on an inter-
nalized norms account. In our theoretical framework, we operationalized the
socialization mechanism using respondents’ evaluations of messiness to capture
the idea that women and men might see mess differently. But, in fact, responsibility
assignment might be another way to tap into the same theoretical mechanism. If
women have been socialized to view domestic maintenance as a feminine respon-
sibility, they may apply these standards when evaluating others. We note that
this finding was not preregistered and should be interpreted as tentative and as a
productive avenue for future investigation.

We found little evidence for effects of occupant race/ethnicity or SES on our
primary outcomes. The theoretical predictions for these factors were admittedly
ambiguous—competing mechanisms predicted effects in opposite directions—and
our null findings do not resolve these theoretical debates. It is possible that our
visual operationalizations of race/ethnicity and SES were insufficiently strong or
salient to activate the relevant stereotypes and expectations. Alternatively, these
factors may genuinely exert weaker effects on housework-related judgments than
gender and employment status, at least in the experimental context we created. We
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also note that the large effect of room tidiness may have absorbed variance that
would otherwise reveal more subtle effects of occupant characteristics.

Methodologically, this study demonstrates the promise of Al-generated visual
stimuli for conjoint experiments. Generative Al allowed us to create photorealistic
images that systematically varied multiple dimensions while holding irrelevant fac-
tors constant—a task that would be extremely difficult with traditional photography.
The iterative process of prompt engineering, combined with validation by multiple
Al models, enabled us to achieve reasonable experimental control over complex
visual stimuli. We echo the recommendations of Schwitter (2025) regarding careful
assessment of whether visual stimuli genuinely enhance the research question, and
we note that our decision to operationalize employment status through text rather
than images reflects a judgment that some factors are better communicated through
one modality than another. As generative Al capabilities continue to advance,
we anticipate growing opportunities for visual conjoint designs across the social
sciences.

However, limitations in our understanding of the methodological functioning of
these Al-generated images as stimuli warrant acknowledgment. Despite our efforts
to maximize the realism of the images, it is possible that some respondents suspected
that the images were Al-generated rather than photographs and that this changed
how they responded to the stimuli. Although we did not test this point explicitly,
we note some recent experimental evidence showing that Al-generated media have
broadly the same effect (in this case, on the legitimacy of targeted politicians) even
among respondents who identify them as Al-generated (Hameleers et al. 2026). We
can also report that none of our respondents used the Prolific comment section to
raise concerns about Al-generated stimuli, though several of them had comments
about other aspects of the experiment.

From a larger methodological perspective, we note the tension between inno-
vation and validation in experimental design. We intentionally kept much of our
design similar to that of Thébaud et al. (2021) to enhance the comparability of our
results. However, we innovate in both the theoretical content and the technology
of stimulus delivery, limiting our ability to directly test for differences between
photographic and Al-generated images. As Al-generated images become taken up
by survey experimentalists, we expect to see further, detailed validation work to
understand how survey participants understand this kind of stimulus.

Despite these limitations, our findings advance understanding of the norma-
tive mechanisms underlying persistent gender inequality in housework. The fact
that gender effects emerge in responsibility attribution but not in perception or
anticipated judgment reveals the specific pathway through which gender norms
operate. Our results point to both structural and cultural levers for change. First,
the powerful effects of time availability through different levels of employment sug-
gest that policies supporting women’s labor force participation can meaningfully
reduce their housework burden by establishing legitimate claims on time. However,
our finding that women are assigned greater responsibility precisely when both
partners work full time reveals the limits of structural solutions alone. Even when
time availability is equalized, deeply held cultural expectations about domestic
responsibility persist. As progress toward gender equality in the domestic sphere
continues to lag behind convergence in education and employment, understanding
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both the structural and cultural mechanisms through which inequality persists
remains essential for identifying effective paths forward.

Data Availability

Anonymized data and full replication code are available on the author’s github
https://github.com/kmunger/Housekeeping_SocSci_Replication.

Ethical Statement

This experiment was approved by the Ethics Committee at the European University
Institute, reference code 20250430.

Al Usage Statement

In addition to the use of Al to generate and validate the visual stimuli (detailed
in the Online Appendix), we used Claude Opus 4.5 and 4.6 to write the Javascript
for the custom Qualtrics file, proofread the manuscript, interface with our bibtex
file for citation management, write a first draft of the abstract, and clean up and
compile the R code for the Replication Materials.

Notes

1 We cluster our standard errors at the respondent level, so our effective sample size is
somewhat smaller than this multiple.

2 Available at: https://osf.io/7k8e6/.

3 This argument accords with evidence about the role of the amount of information
provided in factorial survey experiments (Auspurg, Hinz, and Sauer 2017a).

4 Thébaud et al. (2021) include a second question here, about how urgent it would be for
the occupant to clean the room. Their results for the two questions are broadly parallel,
and we found little theoretical difference between these two outcomes, so we ask only
the household tidiness question.

5 Thébaud et al. (2021) ask about three specific types of visitors; the reliability coefficient
for these questions is very high and so we simply ask about a hypothetical unspecified
visitor. They also ask a version of this question, which asks the respondent to predict the
hypothetical occupant’s level of comfort with a hypothetical guest; as mentioned earlier,
the results are parallel for these two question wordings, and we prefer the question about
actual social consequences for the sake of parsimony. They also ask a battery of questions
about the moral character of the occupant. We were concerned that this outcome was
too far removed from the experimental stimuli, as evidenced by the fact that the results
in the original paper are significant in an unexpected direction: female occupants of
messy rooms are rated as more moral than male occupants of messy rooms, but female
occupants of clean rooms are rated as less moral than male occupants of clean rooms. In
light of this, we dropped the questions about morality.

6 Thébaud et al. (2021) varies whether the occupant is single or partnered, if they have
children or not, and whether they work full time or not. We provide information about
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parenthood status via the image of the room, and we focus only on partnered occupants.
This allows us to systematically vary both the employment status of the occupant and
their partner, which is essential for our theoretical innovation.

7 See the marginal means analysis in Appendix B. This approach finds no significant effects
for any of the racial/ethnic categories, and the original finding is not robust to the ASH
adjustment in Appendix D.

8 Note that because of collinearity, we are only able to estimate four of the eight possible
interacted contrasts. Setting the baseline category where both people are unemployed,
we can estimate four of the interacted contrasts where neither person is unemployed.
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