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Abstract: Factorial surveys (FSs) are increasingly used to predict real-world decisions. However,
there is a paucity of research assessing whether these predictions are valid and, if so, under what
conditions. In this preregistered study, we sent out N = 3, 002 applications to job vacancies
in Germany and measured real-world responses. Eight weeks later, we presented nearly identical
applicant profiles to the same employers as a part of an FS. To explore the conditions under which FSs
provide valid behavioral predictions, we varied the topic sensitivity and tested whether behavioral
predictions were more successful after filtering out respondents who gave socially desirable answers
or did not exert sufficient effort when answering FS vignettes. Across conditions, the FS results did
not correspond well with the real-world benchmark. We conclude that researchers must exercise
caution when using FSs to study (hiring) behavior.

Keywords: factorial survey experiment; field experiment; audit study; behavioral validity; validation
study; hiring

Reproducibility Package: The code and data needed to reproduce the analyses are available at the
Open Science Framework: https://osf.io/x2tcp/

FACTORIAL survey (FS) experiments, also known as vignette studies, have re-
cently gained tremendous popularity in the social sciences. They combine

the ability to estimate how humans form multidimensional judgments through
experimental variation with the opportunity to survey large representative samples
(Auspurg and Hinz, 2015; Mutz, 2011; Rossi et al., 1974).

Although initially developed to measure attitudes or normative judgments, FSs
are now commonly used to predict real-world decisions. In a recent review of 441
FS experiments published between 1982 and 2018, Treischl and Wolbring (2022)
found that 45 percent of all FS studies aimed to approximate actual behavior, with
the proportion increasing significantly since 2010. For instance, researchers have
used FSs to investigate whether voters discriminate against women running for
office (Schwarz and Coppock, 2022), whether incentives spur COVID-19 vaccination
uptake (Klüver et al., 2021), and why employers are less likely to invite individuals
who have been unemployed long term for job interviews (Van Belle et al., 2018).
The central question is: Do behavioral intentions correspond to real-world behavior,
allowing us to estimate actual decisions with relatively little effort within the scope
of a survey? Or are the critics (e.g., Bertrand and Mullainathan, 2001; Collett
and Childs, 2011; Eifler, 2007) correct in asserting that response biases and the
hypothetical nature of FSs render them unsuitable for predicting “true” behavior?

Research on this question has remained limited and inconclusive, despite its
fundamental importance. Some studies have indicated that FSs have low-behavioral
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validity, highlighting significant disparities between decision intentions and a
behavioral real-world benchmark (Eifler, 2007; Findley et al., 2017; Pager and
Quillian, 2005; Wulff and Villadsen, 2020). Other studies have found a higher
level of agreement regarding the relative effects being studied, even if the level of
behavior is not always correctly predicted in FSs (Diehl et al., 2013; Eifler, 2010; Groß
and Börensen, 2009; Hainmueller et al., 2015; Nisic and Auspurg, 2009; Petzold and
Wolbring, 2019).

Critically, the few existing studies have not adequately ensured that the experi-
mental design of the FS aligns well with the behavioral benchmark. Most notably,
participants differed between FS and benchmark in almost all validation studies
conducted to our knowledge (except for Pager and Quillian (2005) and Petzold
and Wolbring (2019)). However, to assess whether inferences can be drawn from
behavioral intentions to real-world behavior, the experimental designs of an FS
and a study attempting to replicate the FS in a real-world setting should be as
similar as possible. Only then can we rule out other factors causing discrepancies
in the results, such as differences in samples, formulation of treatment conditions,
operationalization of dependent variables, or the extent of information available in
the decision-making situation.

In addition, to our knowledge, no study has systematically examined the condi-
tions under which FSs can accurately predict real-world behavior. Survey research
has shown that social desirability bias (SDB) leads to distorted self-reports, espe-
cially concerning sensitive topics, such as delinquency or ethnic discrimination
(Crowne and Marlowe, 1960; Krumpal, 2013). Does this imply that the behavioral
intentions stated in FSs correspond more closely to actual behavior for less sensitive
issues? In addition, we know that respondents differ in their tendency to provide
socially desirable responses or to put in sufficient effort when answering a survey
(Crowne and Marlowe, 1960; Huang et al., 2012). Does this imply that FSs more
accurately depict “true” behavior when respondents who give socially desirable
answers or do not make an effort into survey responses are filtered out? Answers
to these questions are essential for researchers to understand for which topics and
respondents they can employ FSs to predict actual behavior effectively.

Against this backdrop, we aimed to make two contributions through our study.
First, we conducted a validation test of an FS by ensuring that the experimental
designs of the FS and the study replicating the FS in a real-world setting were
maximally similar. Our application case is employer hiring decisions, a topic often
studied using FSs that is essential for understanding the role of employers as
gatekeepers in the labor market and their impact on perpetuating inequalities in
school-to-work transitions and individuals’ careers (Bills, Di Stasio, and Gerxhani,
2017). Our behavioral benchmark is a field experiment (FE), in which we sent out
N = 3, 002 applications to actual vacancies on the German apprenticeship labor
market. Eight weeks later, we asked the same employers, without their knowledge
of participating in the FE, to evaluate substantively identical applicant profiles in
an FS.1

Second, we examined the conditions under which FSs can adequately predict
actual behavior. We varied the topic’s sensitivity by including a sensitive job
applicant characteristic (ethnicity) and a non-sensitive “meritocratic” characteristic

sociological science | www.sociologicalscience.com 887 September 2024 | Volume 11



Forster and Neugebauer Factorial Survey Experiments to Predict Real-World Behavior

(education). We also assessed how respondent characteristics, such as their tendency
to provide socially desirable answers and their effort in responding, influenced the
correspondence between actual and reported behavior.

Overall, we found that, regardless of the sensitivity of the topic and the respon-
dent’s tendency to provide socially desirable answers or put effort into responding,
the results from the FS did not correspond well with the results of the FE. We discuss
the implications of these findings and recommend exercising great caution when
studying real-world behavior with FS experiments.

Factorial Survey Intentions and the Real World

A common criticism of FSs is that they can measure only behavioral intentions
not actual behavior (e.g., Collett and Childs, 2011; Eifler, 2007; Pager and Quillian,
2005). As the theory of planned behavior (Ajzen, 1991) outlines, researchers con-
sider behavioral intentions as the best predictor of behavior. However, behavioral
intentions often do not match actual behavior due to a lack of behavioral control
or the difficulty of forecasting one’s behavior in a given situation (Armitage and
Conner, 2001). Therefore, many scholars fear that FS may be useless for predicting
real-world behavior.

To date, it is largely unclear weather these concerns are justified. The few
existing validation studies have paid too little attention to ensure that an FS closely
mimics an actual decision situation. Variations in item wording, the measurement
of the dependent variable, and the selection of the analysis sample are known to
influence survey responses (e.g., Bertrand and Mullainathan, 2001). Therefore,
diverging results in previous validations may simply reflect a failure to match
the FS with the behavioral benchmark. In line with Petzold and Wolbring (2019),
we argue that, ideally, FS and observation of real behavior should differ only
in measuring intention or actual behavior; all other parameters should closely
match. To our knowledge, only two studies (Pager and Quillian, 2005; Petzold
and Wolbring, 2019) approach this ideal; however, important deviations remain,
particularly regarding the measurement of the outcome. Although decisions in real
life are typically dichotomous, FS guides recommend measuring the outcome on a
continuous probability scale (Auspurg and Hinz, 2015), and the aforementioned
studies have followed this differential scaling (Pager and Quillian, 2005; Petzold
and Wolbring, 2019).2

A second, closely related criticism of FSs pertains to the fact that they create
artificial decision situations, a phenomenon sometimes referred to as hypotheti-
cal bias (Gutfleisch, Samuel, and Sacchi, 2021; Petzold and Wolbring, 2019). For
instance, many FS studies present short text vignettes, which typically involve
substantially simplifying a real-world decision situation. In addition, real-world
decisions often involve actual costs, but FS decisions do not. Furthermore, a lack
of psychological realism can arise when unsuitable respondents are recruited. Al-
though it is reasonable to expect that experience with the situation under study
is essential to obtain valid estimates (Mize and Manago, 2022), many FS studies
confront respondents with a decision situation they do not encounter in the real
world (e.g., asking individuals without hiring experience to select job candidates).
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Against this backdrop, we present a validation study in which the FS and
behavioral benchmark are maximally aligned while hypothetical bias is minimized.
Through this approach, we aim to conduct a “fair” validation test, ensuring that the
FS feels as natural as possible so that the psychological processes involved in the
survey mirror those in real life (Aronson, Wilson, and Brewer, 1998).

Under What Conditions Should Factorial Surveys Provide
Valid Predictions of Behavior?

We suspect that actual behavior can be predicted with FSs only under certain condi-
tions, such as when the topic is not sensitive or when respondents are willing to
put sufficient effort into answering the survey. To date, no studies have systemati-
cally investigated these conditions. We address this research gap, focusing on two
well-known response biases: SDB and insufficient effort responding (IER).

Social Desirability Bias

SDB—respondents’ inclination to answer in a socially acceptable manner rather
than providing truthful information—is a well-known challenge in survey research
(Crowne and Marlowe, 1960; Krumpal, 2013). FS experiments are often consid-
ered less susceptible to SDB than single-item questions because respondents must
consider multiple dimensions simultaneously (Auspurg et al., 2014). However,
for topics associated with strong social norms or ethical concerns, SDB may still
be present in FSs. This occurs because respondents tend to pay more attention
to the sensitive dimension, even when they must evaluate multiple dimensions
at the same time (Krumpal, 2013; Walzenbach, 2019). Consequently, higher topic
sensitivity is likely to result in lower FS validity.

Furthermore, SDB can be described as a response style that individuals with
a strong inclination toward social desirability tend to exhibit more than others
(Crowne and Marlowe, 1960; Kemper, Beierlein, and Bensch, 2012; Paulhus, 2002).
These respondents often have a significant need for approval and tend to overstate
their desirable behaviors or deny common but undesirable behaviors. Therefore,
assessing disposition toward social desirability in the FS may allow researchers to
filter respondents who are more susceptible to SDB than others.

Insufficient Effort Responding

A similar argument can be made regarding IER, the tendency of respondents to put
forth inadequate effort when answering survey questions, resulting in unreliable
or biased data (Huang et al., 2012). Although FSs tend to offer more variety than
single-item questions, which should counteract IER, some respondents put in little
effort when answering questions about vignettes, partly because they question the
general value of surveys (Rogelberg et al., 2001).
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Summary of Theoretical Considerations

In summary, we propose that an FS can effectively measure real behavior when it
exhibits a high degree of psychological realism and pertains to a less sensitive topic
and when respondents are filtered to ensure honest and effortful responses.

Use Case: Employer Hiring Decisions

We tested our theoretical expectations empirically using employer hiring decisions
as a prominent application case. Although unobtrusive FEs have traditionally been
used to study hiring behavior by sending fictitious applications to real job vacancies
(for an overview, see Baert (2018)), FSs offer several advantages: they are more cost
effective, allow more dimensions to be manipulated, and facilitate the collection
of respondent characteristics. This makes FSs, at least in principle, particularly
suited to study the mechanisms behind employer decision making. Importantly, FSs
are also ethically safe, as they do not require deceiving employers. Consequently,
researchers increasingly use FSs to investigate employer behavior (e.g., Auer et al.,
2019; Damelang et al., 2019; Di Stasio and van de Werfhorst, 2016; Neugebauer and
Daniel, 2022; Protsch and Solga, 2015).

Specifically, we studied the likelihood of receiving an invitation to a job interview
for entry-level apprenticeship positions in Germany. Apprenticeships represent an
important route into the German labor market. They are particularly well suited to
our experiments, as the hiring process follows a relatively standardized procedure,
making it easier to develop convincing experimental materials that fit a large num-
ber of positions. We have selected apprenticeship positions in the upper segment of
vocational occupations in four occupational fields (electronics, laboratory, adminis-
tration, and media) to cover a wide range of companies, industries, required skill
sets, and gender compositions.

To investigate the influence of topic sensitivity, we varied sensitive and less
sensitive applicant characteristics. The sensitive characteristic is ethnicity, which
has been extensively explored with FEs (for an overview, see Lippens, Vermeiren,
and Baert, 2013) and, to a lesser extent, with FSs (Auer et al., 2019; Baert and De
Pauw, 2014; Van Beek, Koopmans, and Van Praag, 1997; Damelang and Abraham,
2016). Ethnic hiring discrimination has been observed in various contexts, such as
applications for apprenticeships (Schneider, Yemane, and Weinmann, 2014), despite
being recognized as socially inappropriate and illegal (Barr, Lane, and Nosenzo,
2018). Consequently, respondents in an FS might be reluctant to acknowledge that
they consider an applicant’s ethnic background when making decisions.

The less sensitive characteristic is higher education non-completion. Distin-
guishing between applicants based on their educational background aligns with
meritocratic ideals and should not evoke strong social norms. Specifically, we com-
pared the hiring chances of applicants who completed upper-secondary education
with those who also pursued a brief period of college education but then discontin-
ued their studies in favor of vocational training. Both upper-secondary graduates
and college non-completers are typical applicants for apprenticeships in the upper
segment of vocational occupations, where possessing an upper-secondary degree
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is not uncommon (Neugebauer and Daniel, 2022).3 Relatively few studies have
considered the topic of higher education non-completion (for an FS example, see
Neugebauer and Daniel (2022)), and, to our knowledge, not a single FE has done
so. However, a growing number of FE and FS studies have examined how other
aspects of education and skills contribute to labor market integration (Di Stasio and
van de Werfhorst, 2016; Mai, 2020; Protsch and Solga, 2015). In the context of our
use case, we developed the following hypothesis regarding topic sensitivity:

H1: The true FE effect of higher education non-completion on the likelihood
of receiving an invitation for a job interview should be more readily replicated
with an FS than the true effect of an applicant’s ethnic origin.

Concerning the influence of social desirability as a respondent characteristic, we
hypothesized the following:

H2: Both non-completion and ethnic origin effects should be more readily
replicated in the FS for respondents with a low disposition to provide socially
desirable answers.

Finally, we hypothesized the following regarding IER:

H3: Both non-completion and ethnic origin effects should be more readily
replicated in the FS for respondents who show a high level of effort when
completing the survey.

Data and Methods

Sample and Data Collection Procedure

Following a sequential design, we submitted fictitious applications for real appren-
ticeship positions (FE). Eight weeks later, we presented nearly identical FS vignettes
to the same employers and collected information on respondents’ SDB and IER (for
a visualization, see Fig. 1).

To obtain a representative sample of real employers, we web-scraped all job
advertisements for 24 different occupations (details are shown in the online sup-
plement 1.1) from four occupational fields (electronics, laboratory, administration,
and media) advertised between February 1, 2022 and November 30, 2022 on the
official job portal of the Federal Employment Agency, on which 70 percent of all
apprenticeships in Germany are advertised (BIBB, 2015). Within a few days of an
advertisement appearing, we applied if we could do so via email. Many companies
advertised multiple positions. We applied only once per company to minimize
the effort for the companies and the risk of detection for us. In total, we sent out
N = 3, 002 applications.

To generate realistic application materials, we reviewed real applications and
conducted 16 qualitative interviews with job counselors and recruiters. The ma-
terials, which we optimized through several pretests, included a cover letter, CV,
and school certificate (for details, see the online supplement 1.2). We optimized
the cover letters for our four occupational fields, highlighting skills and interests
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Factorial survey

Vignettes of fictitious
applicants rated by real 
recruiters

Background 
Questionnaire

Assessment of recruiter
and firm characteristics

- Demographic
information

- Disposition for social 
desirability

- Survey attitudes

Field experiment

Fictitious applications sent
to real job offers

Invitation yes/no I would like to invite
[name] (yes/no)…

8 weeks

Figure 1: Data collection sequence.

specific to each occupation. After submitting one application per employer, we
recorded whether an applicant received a positive (invitation for an interview or
assessment test) or negative (rejection or no response) reply (for more details, see
the online supplement 1.3).

Eight weeks later, within the framework of an FS, we presented nearly identical
applications to the same employers. For this purpose, we invited them to complete
an online survey using the same email address we had used to send the application.
In the FS, we informed the employers of the fictitious nature of the applicants;
however, we used a cover story to disguise the true aim of the study. In total,
480 employers completed the entire survey, including measures for SDB and IER
(response rate: 16 percent), resulting in 8 × 480 = 3, 840 vignette ratings. As in all
surveys, the question of selective participation arose. We tested selection based
on observables and Figure 2 illustrates the geographic distribution and firm size
distribution across both samples. For these and other observables, the FS sample
closely aligns with the FE sample. We will return to this point later.

To minimize hypothetical bias, we carefully transformed the FE application
materials into an FS format. To accomplish this, we created rather elaborate vi-
gnettes that closely resembled the FE materials, in contrast to the brief text vignettes
commonly found in the literature. Each vignette is comprised of three components:
a concise cover letter, a tabular resume, and an abbreviated high school diploma,
presented to fit on one computer screen page. The online supplement 1.2 provides
an illustrative comparison between the FE and the “adapted” FS application ma-
terials. We also closely replicated the actual decision-making process. Based on
our qualitative pre-studies, recruiters typically review all applications and make an
initial assessment before deciding whether to extend an invitation for the next stage
(interview or assessment center). After each of the eight vignettes, we prompted
the recruiters to assess, on an 11-point scale from 0 percent to 100 percent, the
likelihood of inviting the candidate to the next stage. Once they had evaluated all
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Figure 2: Geographic distribution and firm size distribution in FE and FS samples.

eight vignettes, we presented them with the entire pool of applicants on one page,
along with key information and their own prior ratings. On this page, they could
make a final binary decision on which candidates they wished to invite. We used
this binary evaluation as our dependent variable to make the FS comparable to
the FE. Sensitivity analyses with the 11-point scale outcome yielded substantively
equivalent findings (see the online supplement 4.6).

Experimental Variation

To test topic sensitivity (H1) in both studies, we randomly varied the ethnic back-
ground (indicated by the applicant’s name) and whether an applicant had dropped
out of higher education or not (displayed on their CV and cover letter). We chose
typical German and Turkish names because Turks are the largest ethnic minority
group in Germany, and research has shown them to be discriminated against in
the labor market (Schneider et al., 2014). We drew the randomly assigned names
of the applicants from a list of the most common German and Turkish names in
the respective cohorts. In addition, we varied applicants’ gender and, in the case
of higher education dropouts, their field of study (these specific details are not
the focus of this article and are thus not discussed further). Table 1 provides an
overview.

Based on our pre-studies and the existing literature (BIBB, 2015), we know that
individuals with an intermediate secondary school leaving certificate (Mittlerer
Schulabschluss) also apply for the selected apprenticeship positions. Our FE ap-
plicants competed with these individuals, potentially affecting their likelihood of
receiving an invitation. To create a comparable pool of competitors in the FS, we
constructed additional applicants with an intermediate secondary school leaving
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Table 1: Experimental dimensions and levels

Dimension Field Experiment (FE) Factorial Survey (FS)

Ethnic origin 0 = German (e.g., Julia Fischer) 0 = German (e.g., Anna Wagner)
1 = Turkish (e.g., Zeynep Yilmaz) 1 = Turkish (e.g., Ayse Sahin)

Education 0 = Intermed. high school degree 0 = Intermed. high school degree
1 = Upper sec. high school degree (Abitur) 1 = Upper sec. high school degree (Abitur)
2 = Upper sec. high school degree (Abitur) 2 = Upper sec. high school degree (Abitur)
+ some college without degree + some college without degree

Gender 0 = Male (e.g., Mehmet) 0 = Male (e.g., Ahmet)
1 = Female (e.g., Zeynep) 1 = Female (e.g., Ayse)

Additional dimensions were school grades and social origin (fixed in FE and varied in FS). In the FE, there
were no applicants with intermediate high school degree. More information on these considerations can be
found in the online supplement 1.

certificate. In the FE, we fixed these characteristics to avoid underpowering the
experiment. To enhance the realism of the vignettes and reduce repetitiveness
among the respondents, we varied school grades and other attributes in the FS.
We also randomly varied some characteristics (e.g., hobbies) while keeping the
level constant. The online supplement 1.3 provides an overview of these additional
dimensions and their coding.

This experimental variation resulted in an orthogonal full factorial design of 144
vignettes, which were allocated in 18 sets of eight vignettes following principles of
d-efficiency, as recommended by Auspurg and Hinz (2015). We randomly assigned
one of these sets to each recruiter.

SDB and IER

Following the vignette ratings, we measured a respondent’s disposition to provide
socially desirable answers (H2) via the Social Desirability-Gamma Short Scale (KSE-
G) developed by Kemper et al. (2012). The scale consists of six 5-point Likert
scale items that capture whether a respondent tends to deny socially undesirable
impulses and attribute positive traits to themselves (e.g., “In an argument, I always
remain factual and objective”; Cronbach’s alpha = 0.64).4

We measured IER (H3) in two ways. First, we used the average time spent
evaluating the vignettes, assuming that shortened response time indicated an
absence of cognitive processing (Huang et al., 2012). Second, we used a shortened
version of the attitudes to surveys scale of Stocké (2003) with six 5-point Likert scale
items that gauged the effort respondents put into answering (e.g., “I usually try very
hard to answer correctly in surveys”; Cronbach’s alpha = 0.66). We standardized
the SDB and IER scales to zero mean and unit variance.

Table 2 provides descriptive statistics. It indicates that the four occupational
fields are not equally sized due to the varying number of advertised positions
among fields. However, it also shows little selectivity regarding the occupational
field in the FS compared with the FE. In the survey, we measured respondents’
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Table 2: Descriptive statistics

Field Experiment (FE) Factorial Survey (FS)

Mean SD N Mean SD N

Average invitation probability 0.54 0.50 3, 002 0.59 0.49 3, 840
Occupational field 3, 002 3, 840

Electronics 0.22 655 0.13 512
Laboratory 0.13 398 0.15 560
Administration 0.42 1, 261 0.50 1, 944
Media 0.23 688 0.22 824

Responsible for candidate selection
Respondent alone − − 0.16 632
Respondent and colleagues − − 0.78 2, 984
Colleagues − − 0.06 224

Social desirability scale (standardized) − − − 0 1 3, 840
Attitudes to survey scale (standardized) − − − 0 1 3, 840
Average processing time per vignette (in sec) − − − 30.78 11.63 3, 840

role in the hiring process. Fortunately, the results show that only six percent of all
respondents have colleagues making the hiring decisions, whereas 94 percent of
respondents are solely or jointly responsible for making hiring decisions. Thus, we
reached our target respondents with the FS.

Analytical Strategy

To assess whether behavioral intentions stated in FSs correspond more closely to
actual behavior for less sensitive topics (H1), we compared the effects of applicants’
education and ethnicity on invitation probability between the FE and FS using
linear probability models with a dichotomous measure of invitation probability
as the dependent variable. Next, we assessed the significance of the difference
between the two experimental conditions by pooling the data and calculating
interaction effects between the variables and a dummy variable for the experimental
condition. All other applicant characteristics (e.g., gender) were independent of the
two treatments by design (however, we included them in all regression models to
improve statistical precision). We also included controls for the occupational field
and a dummy variable for wave, as we submitted applications in both the spring
and fall of 2022. To account for the nested data structure in the FS, we clustered
standard errors at the respondent level. Sensitivity analyses using logistic and
multilevel random-effect regressions yielded substantively consistent results (see
the online supplement 4.7).

To examine whether an FS estimate better reflects reality when respondents
have a low disposition to provide socially desirable answers (H2), we categorized
respondents into three groups—low, intermediate, and high disposition—by divid-
ing our FS sample into three groups at the 33rd and 66th percentiles (cut-off points:
–0.29, 0.53). Although the cut-off points are arbitrary, different cut-off points led to
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-0.070***

-0.001

-0.050**

0.028

Figure 3: Predicted probabilities of invitation by applicant ethnic background and education. Note: Based on
models in the online supplement 2, Table S7. Covariates: Other applicant characteristics, occupational field,
and wave. All covariates are fixed at the mean. NFE = 3, 002; NFS = 3, 840.

the same finding. Then, we estimated the FS model separately for these subgroups
and checked if those respondents with low SDB came closer to the “true” effect.

For H3, we employed a similar approach by examining whether respondents
who invested more time in the survey (i.e., put in more effort) corresponded more
closely to the behavioral benchmark. We divide the FS sample into respondents
with low, intermediate, and high response times by splitting the sample at the 33rd
and 66th percentiles (cut-off points: 24.50, 33.25).5 Finally, we also formed three
groups based on the attitudes to surveys scale, which is our alternative measure of
survey effort, by splitting our FS sample at the 33rd and 66th percentiles (cut-off
points: –0.26, 0.42).

Results

Topics with Varying Sensitivity (H1)

Figure 3 displays the effects of applicants’ ethnic background and education on
invitation probability (for the corresponding regression tables, see the online sup-
plement 2). The figure shows the predicted probabilities of invitation, along with
95 percent confidence intervals, from both the FE (dashed orange line) and the FS
(solid green line).

Figure 3a illustrates the differing results for ethnic background between the FE
and FS. In the FE, we found a negative effect of having a Turkish name, amounting
to a difference of seven percentage points, indicating that applicants of Turkish
origin were significantly less frequently invited for an interview or assessment than
native German applicants. This effect is consistent in both size and direction with
previous FE research on this topic in Germany (Schneider et al., 2014). However, in

sociological science | www.sociologicalscience.com 896 September 2024 | Volume 11



Forster and Neugebauer Factorial Survey Experiments to Predict Real-World Behavior

-.1

-.05

0

.05
Ef

fe
ct

 o
f E

th
ni

c 
Ba

ck
gr

ou
nd

Field experiment FS low soc. desirability
FS intermediate soc. desirability FS high soc. desirability

Figure 4: Coefficient plot of the effect of migration background for the FE and three levels of disposition
for social desirability in the FS. Note: Based on models in the online supplement Table S8. NFE = 3, 002;
NFSlow = 1, 600; NFSintermed = 1, 272; NFShigh = 968.

the FS, we found no significant difference in invitation probability between German
and Turkish names. The disparity between the coefficients in the two experiments
was statistically significant at the 0.01 level (b = 0.070, SE = 0.023).

In contrast to ethnicity, evaluating applicants based on their educational tra-
jectory is legitimate and socially appropriate. Figure 3b displays a positive, albeit
statistically insignificant, advantage of 2.8 percentage points in the FE for individ-
uals with an upper-secondary education (Abitur) and some college compared to
those with Abitur only. However, we do see a negative and significant effect of
–5 percentage points for the FS. Here, applicants with profiles with some college
are less often invited than those with Abitur only. The difference between the two
experimental conditions is significant at the 0.01 level (b = –0.080, SE = 0.026).
This result is somewhat surprising and does not align with previous FS research
on the topic, which found a null effect for college non-completion versus Abitur
only, albeit for different occupations (Neugebauer and Daniel, 2022). In addition,
in the FS, those with only an intermediate high school diploma had a theoretically
plausible significant disadvantage (12.2 percent points) compared to those with
Abitur.
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Figure 5: Coefficient plot of the effect of migration background for different levels of response time in the FS.
Note: Based on models in the online supplement Table S9. NFE = 3, 002; NFSlow = 1, 280; NFSintermed = 1, 264;
NFShigh = 1, 296.

Overall, we must reject H1. Although we expected biased results for ethnic
discrimination, we also anticipated a higher alignment of the FS with the “true”
effect of the FE in relation to college non-completion. However, our results suggest
that replicability through the FS is poor regardless of the topic’s sensitivity.

Disposition for Social Desirability (H2)

Our study also asked whether FSs are close to actual behavior when surveying
respondents with a low inclination to respond in socially desirable ways. Figure 4
provides an answer to this question by showing the effect of ethnic background in
the FE and for three groups of respondents in the FS: those with low, intermediate,
and high SDB (we concentrate on ethnicity here; analogous results for college non-
completion, yielding the same conclusion, can be found in the online supplement 3).

For all three groups of respondents in the FS, the effect of ethnic discrimination
is insignificant, in contrast to its negative effect of –0.07 in the FE. We did not find a
higher level of correspondence between FS and FE results for respondents with a
low inclination to provide socially desirable responses; therefore, we must reject H2.
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Figure 6: Coefficient plot of the effect of migration background for different levels of survey appreciation
in the FS. Note: Based on models in the online supplement Table S10. NFE = 3, 002; NFSlow = 1, 720;
NFSintermed = 936; NFShigh = 1, 184.

Insufficient Effort Responding (H3)

Finally, we tested whether FSs correspond more closely to actual behavior when
respondents put more effort into answering the survey. Again, we show only the
analyses for the effect of ethnic discrimination here; the analyses regarding college
non-completion are reported in the online supplement 3. We begin with the vignette
response time as a measure of effort. Figure 5 shows the results for the FE and the
groups of respondents in the FS with low, intermediate, and high levels of response
time, that is, effort. The ethnic discrimination effect of seven percentage points from
the FE could not be replicated in any of the three groups.

The same pattern emerged when relying on our alternative effort measurement
based on the attitudes to surveys scale. Figure 6 shows that the effect of ethnic
background remains insignificant and close to zero for respondents who put in low,
intermediate, and high efforts. Based on these findings, we must reject H3: We did
not find a higher correspondence between the FE and the FS results for respondents
who showed a high level of effort.
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Robustness Checks

The results presented so far cast substantial doubt on the accuracy of FSs in predict-
ing real-world hiring behavior. Several possible objections to our design remain;
however, we addressed these through various sensitivity analyses reported in more
detail in the online supplement. None of these sensitivity analyses altered the
conclusions from our primary analyses:

1. In our FS design, each employer received a set of eight vignettes, whereas in
the FE, we sent only one application to each employer. One might suspect
that, due to this repetition, respondents would be more likely to discover the
topic behind the experimental manipulation (i.e., ethnic background), which
may have increased SDB. To test whether this occurred, we ran an analysis
using only the first vignette for each FS respondent (online supplement 4.1).

2. One plausible source of measurement error arises from cases in which the FS
respondent was different from the person reviewing the real-world applica-
tion. If hiring decisions vary between managers within firms, this may lead to
disagreement between the FS and FE. To address this concern, we restricted
the sample to respondents who indicated they were solely responsible for
hiring apprentices (online supplement 4.2).

3. It is possible that not all employers perceived our applicant profiles as realistic,
which may have led to biased responses. To test this, we restricted the sample
to recruiters who indicated in the survey that our applicant profiles closely
resembled the typical applicants they encounter in real world (61 percent)
(online supplement 4.3).

4. In the FS, we varied two additional dimensions: socioeconomic status and
achievement. This additional variation could have altered employers’ evalua-
tion of the profiles. To address this concern, we restricted the FS sample to
vignettes showing applicants with intermediate SES and achievements, as in
the FE (online supplement 4.4).

5. We explored various specifications of the dependent variable in the FE (differ-
ent categorization of reactions of employers) and the FS (continuous outcome)
(online supplement 4.5).

6. Sample selection bias could also cause the FE and FS results to differ, inde-
pendent of the behavioral validity (Berk, 1983). To determine whether the
weak alignment between the two experiments is due to a lack of behavioral
validity or selection bias, we restricted the FE sample to those respondents
who also participated in the FS to ensure that we considered exactly the same
respondents in both experiments (online supplement 4.6).

None of the listed sensitivity analyses resulted in a stronger alignment of the FS
with the behavioral benchmark of the FE.
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Summary and Discussion

Scholars have long aimed to predict human behavior through surveys or exper-
iments. Recently, FSs, in which researchers present respondents with multidi-
mensional decision situations, have been used more and more frequently for this
purpose (Treischl and Wolbring, 2022). However, few studies have examined how
well answers to hypothetical vignette scenarios allow us to predict decisions in
real-world settings.

In this study, we tested the predictive validity of FSs through a prominent use
case: employer hiring decisions. A first key contribution is that we contrasted the
hypothetical behavior in the FS with a maximally similar real-life situation to rule
out alternative explanations for deviating results. A second key contribution is that,
to our knowledge, our study is the first to investigate the conditions under which
FSs allow valid behavioral predictions. We aimed to identify situations in which FSs
allow good predictions and can thus replace more costly or ethically questionable
procedures. We hypothesized that researchers should design the vignette scenarios
realistically, limit themselves to non-sensitive topics, and identify respondents who
are motivated and likely to provide honest responses.

Our findings are sobering. In our study, the behavioral intentions stated in
the FS did not translate to actual behavior, rendering the self-reports in the FS
unsuitable for predicting actual behavior. This proved true not only for the sensitive
topic of ethnic hiring discrimination but also for a non-sensitive characteristic (edu-
cation). Moreover, the behavioral prediction did not improve when we restricted
the FS sample to respondents who showed a low propensity for socially desirable
responses or who tried to answer the FS accurately.

This aligns with two previous validation studies in the field of hiring behavior.
Pager and Quillian (2005) found that employers who indicate openness to hiring
ex-offenders in a telephone survey do not “walk the talk” when confronted with
applicants with a criminal record in an FE. Wulff and Villadsen (2020) reached
similar conclusions compared to our study concerning ethnic discrimination, which
they found to be present in an FE but which did not replicate in an FS conducted
with an online access panel. To exclude the possibility that this failure to replicate
results in an FS stemmed from a poor equivalence of FS and FE, our FS design
improved upon these previous studies. We put great care and deliberation into
developing the materials, ensuring a high level of psychological realism and a strong
alignment between FS and benchmark FE. We also ensured that both experiments
involved the same employers. However, even with this maximally aligned design,
we did not achieve validity of the FS results. Therefore, given what we can deduct
from our study, we must conclude that FSs are not suited for studying hiring
behavior. Moreover, we must carefully re-evaluate the conclusions from hiring
studies that use FSs as their method of analysis.

Our article contributes to the debate on whether we can predict behavior through
surveys or experiments (Barabas and Jerit, 2010; Bertrand and Mullainathan, 2001;
Charness and Fehr, 2015; Hainmueller et al., 2015). Previous contributions have
mainly focused on the generalizability of laboratory experiments (Levitt and List,
2007) and, more recently, discrete choice experiments (Quaife et al., 2018). We
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extend this literature with a systematic validation of FS, a method that is currently
widely used in sociology and related sciences.

Naturally, this study has scope limitations, as it was conducted at a particular
time and in a particular space. It leaves open the question of whether the reported
findings can be generalized to other hiring or decision situations. We can only
speculate that FSs may work better for low-cost decisions such as forwarding an
email (see e.g., Petzold and Wolbring, 2019), as opposed to inviting an applicant for
a job interview, which involves relatively high costs of time and monetary resources
for a firm. Another aspect of the experimental design that deserves more attention
in future research is the psychological realism of the FS materials. Our study aimed
to maximize realism; however, the potential effect of less realistic materials is not
entirely clear. A few studies have dealt with this topic, but conclusive results have
not yet been obtained (see Gutfleisch et al., 2021). In sum, cumulative research and
additional validation attempts are required to obtain more robust answers.

FSs were developed to assess how people form beliefs, normative judgments,
and attitudes (Auspurg and Hinz, 2015; Jasso, 2006); they were not developed to
approximate actual behavior. When used for their original purpose, FSs deliver
essential insights into sociologically relevant judgment principles (Auspurg, Hinz,
and Sauer, 2017). We suggest continuing to use FSs for these types of questions.
Although we acknowledge the limitations of any single study, our findings serve as
a cautionary note on the behavioral validity of FS experiments, challenging their
growing popularity.

Notes

1 The data collection process and the hypotheses for both of our experiments are preregis-
tered at the Open Science Framework: https://osf.io/2jrgu/.

2 In addition, the measured behavior diverges in Pager and Quillian’s (2005) seminal
study, in which they compared employers’ willingness to hire ex-offenders, as stated in a
telephone vignette and an actual hiring situation. While the vignette asked employers to
rate their likelihood of hiring the applicant, the actual hiring study measured whether
the applicant was invited back for an interview—two behaviors with potentially different
decision processes.

3 Individuals with an intermediate secondary school certificate also apply for these posi-
tions. As we explain further below, we took this into account in our design.

4 Kemper et al. (2012) suggest splitting the items into two separate factors. In our study,
analyses using this approach yielded the same results as combining all six items into one
scale.

5 To exclude cases in which the respondent might have been distracted from the web
survey, we omitted vignettes for which the respondent stayed on a page for more than
120 sec. Naturally, it is challenging to determine whether a respondent was distracted
(e.g., by talking to a colleague) or if they were carefully considering their decision on the
vignette. Therefore, we tested different cut-off points ranging from 20 to 1,000 sec. The
choice of cut-off point did not affect the results. These additional analyses are available
upon request.
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