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Factorial Survey Experiments in the Sociology of Education.
Potentials, Pitfalls, Evaluation

Knut Petzold*

Abstract: The potentials and pitfalls of factorial survey experiments (FSE) are discussed for
empirical tests of theoretical explanations in the sociology of education. The possibilities and
limits of FSE are outlined in relation to the internal validity, construct validity, and external
validity of the obtained results and illustrated using an example experiment on the decision of
university students to study abroad. It is demonstrated that FSE are an enriching complement
to laboratory and field experiments, and observational studies.
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Der Faktorielle Survey in der Bildungssoziologie. Potenziale, Fallstricke, Evaluation

Zusammenfassung: Die Potenziale und Fallstricke von faktoriellen Surveyexperimenten (FSE)
werden fiir empirische Tests von theoretischen Erklirungen in der Bildungssoziologie disku-
tiert. Die Moglichkeiten und Grenzen von FSE werden in Bezug auf die interne Validitit,
die externe Validitit und die Konstrukevalidicit der Ergebnisse erdrtert und anhand eines
Beispielexperiments zur Entscheidung von Universititsstudierenden zum Auslandsstudium
illustriert. Es wird gezeigt, dass FSE eine bereichernde Erginzung zu Labor- und Feldexperi-
menten, s owie zu Beobachtungsstudien (observational studies) sind.

Schliisselwirter: Faktorielles Surveyexperiment, Validitit, Bildungsentscheidungen, Auslands-
studium

L'expérience d'enquéte factorielle en sociologie de I'éducation. Potentiels, écueils,
évaluation

Resumé: Les potentiels et les pieges des expériences d’enquéte factorielle (FSE) sont discutés
pour des tests empiriques d’explications théoriques en sociologie de I'éducation. Les possibilités
et les limites du FSE sont discutées en relation avec la validité interne, la validité externe et la
validité de construction des résultats et illustrées & 'aide d’un exemple d’expérience sur la déci-
sion d’étudiants universitaires d’étudier a I'étranger. Il est démontré que les FSE sont un ajout
enrichissant aux expériences en laboratoire et sur le terrain ainsi qu’aux études d’observation.
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48 Knut Petzold

1 Introduction’

In contemporary sociology of education, structures on the macro-level of a society,
e. g., educational inequality, are explained through individual educational decisions
on the micro-level (Becker and Solga 2012). When actors make educational decisions,
causal effects of subjective goals, individual resources, and situational restrictions
are usually assumed. Empirical tests on the mechanisms underlying educational
decision-making are typically based on conventional survey data. When using such
“observational data” (Rosenbaum 2010), endogeneity problems lead to uncertainty
in causal conclusions (Rubin 2008). Accordingly, observational data often impede
providing resilient answers to causal questions in the sociology of education (Zang-
ger and Becker 2019).

In contrast, randomised experiments are considered the gold standard for
identifying causal effects and are increasingly prominent in the social sciences (Jack-
son and Cox 2013). Due to the random assignment of subjects to systematically
manipulated treatments, differences in measured outcomes can be causally attributed
to the treatment status (Campbell and Stanley 1963; Shadish et al. 2002; Elwert and
Winship 2014). Accordingly, experiments are ideal for empirical tests of theoretical
models in the sociology of education. However, laboratory or field experiments were
often considered too costly, ethically questionable, and practically impossible in the
past (Cook 2001) so that experiments are rarely used in the sociology of education
so far (Zangger and Becker 2019).

At this point, survey experiments offer great potential as the experimental ap-
proach is implemented in survey research. In sociology, especially factorial survey
experiments (FSE) are particularly popular (Rossi and Andersen 1982; Jasso 2006;
Auspurg and Hinz 2015). In FSE, unique hypothetical descriptions (vignettes) of
decision-making problems are varied along a multi-factorial experimental design
(dimensions with levels) and randomly presented to the respondents for assessment.
FSE permit detailed and rigorous empirical tests of the predicted effects in educa-
tional decision-making and therefore represent an attractive complement to field and
laboratory experiments on the one hand and conventional survey data on the other.

Accordingly, applications of FSE in the sociology of education have increased
sharply in recent years. Decision-making on school choices (Thelin and Niedomysl
2015; Keller 2018), a desired apprenticeship (Mdser et al. 2019), or on starting a
course of studies (Finger 2016) has been examined. FSE are especially used to in-
vestigate employer preferences regarding the educational characteristics of potential
employees (McDonald 2019), while the match between job requirements and appli-
cants’ skills (De Wolf and Van Der Velden 2001), formal national and international

1 I woud like to thank three anonymous reviewers and the editors for their valuable comments
on an earlier version of this paper. Parts of this work were supported by the Federal Ministry of
Education and Research, Germany (grant number 01PW11013).
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certificates (Di Stasio 2014), periods of unemployment (Shi et al. 2018), or higher
education dropout (Daniel et al. 2019) were of particular interest.

Given this rapidly increasing attention, the method is discussed regarding
the potentials, pitfalls, and evaluation strategies in empirical tests in the sociology
of education in this article. To this end, some general considerations on theoreti-
cal models in the sociology of education are outlined, the potentials and pitfalls of
empirical tests with FSE are discussed, and are then illustrated using an application
from tertiary education. An FSE on decision-making to study abroad was conducted
at a German university and replicated at a Chinese university. The article closes
with a brief conclusion on possible directions of future research with FSE in the
sociology of education.

2 Theory and Empirical Tests in the Sociology of Education

Numerous approaches of modern educational sociology can be added to methodo-
logical individualism (Coleman 1990; Esser 1999). According to this, the contextual
factors at the collective level of a society affect incentives in decision-making and
behaviour at the individual level. Individual behaviour at the micro-level is then ag-
gregated to the macro level.? In this process, collective structures such as educational
inequality are reproduced or changed (Grusky 1994; Becker and Solga 2012). Yet,
primarily, the central determinants of individual actions in a population are in focus
(Hedstrom and Swedberg 1996; Buskens et al. 2014).

In the sociology of education, micro-theories are often based on variants of
the rational choice theory (Boudon 1974; Erikson and Jonsson 1996; Breen and
Goldthorpe 1997; Esser 1999: Becker 2000; Becker and Hecken 2009; Stocké
2010), which can be seen as the core theory of methodological individualism (Opp
1999). In this approach, actors have preferences (subjective motives, goals) and can
choose to perform certain educational behaviours. The educational alternative that
best satisfies their preferences will be realised, while considering the present op-
portunities and constraints.

Constraints are sometimes further distinguished (Réssel 2009; Erlinghagen
and Hank 2018). Individual resources can be acquired over time and have a more
general character across different situations, for instance, income, education, or social
contacts. Situational restrictions, on the other hand, represent incentives that an actor
finds in a situation that cannot be directly controlled. These include, for example,
prices, time, or legal restrictions. In applications of FSE, this distinction is helpful,
because resources can be measured and restrictions manipulated. Further, since real

2 The process of aggregation by no means only includes the simple summation of the individual
actions, but can be based on diverse, for example non-linear, transformational mechanisms that
are to be determined depending on the object under consideration (Hedstrém and Ylikoski 2010).
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education-related behaviour cannot be captured in FSE, it is helpful to refer to the
theory of planned behaviour (Ajzen 1991). In this approach, an intention is formed,
which can result in behaviour. Due to restrictions, however, not every intention is
translated into behaviour. In this perspective, educational decision-making occurs in
situations where educational goals, individual resources, and perceived situational
restrictions shape an intention that results in educational behaviours (see Figure 1).

Figure 1 General Model of Explanations in Sociology of Education

Scope of factorial survey experiments (FSE)
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Empirical tests of area-specific theories of education require additional auxiliary
assumptions (Trafimow 2012) in terms of measurement and causality. The better
empirical translations correspond with the theoretical concepts and assumed causality,
the more valid are the conclusions. Yet, any aspect can be challenged when testing
a theory with regard to the extent to which alternative explanations are excluded.
As a result, no final judgment on validity is possible. Evaluations of validity must
therefore account for the specific research design that was applied (Goldthorpe 2001).

Originally introduced by Campbell (1957) and Campbell and Stanley (1963),
the concept of “internal validity” refers to the question whether observed covariation
between two variables (i.e. the presumed treatment and the presumed outcome)
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reflects a causal relationship, taking the data generating process into account. The
assessment of auxiliary assumptions further links to the concept of “construct valid-
ity” that refers to the degree to which inferences are warranted from observed study
particulars (i.e. persons, settings, relationships) to the underlying constructs that
are to be represented. “External validity”, finally, addresses the question whether a
revealed cause-effect relationship holds over different persons, settings, treatment
variables, and outcomes (Shadish et al. 2002, 38).

Ideally, empirical tests ensure high internal validity, high construct validity, and
high external validity. In this regard, FSE provide several potentials but also pitfalls,
compared to other methodological approaches. We discuss this in the following sec-
tion, the pros and cons of FSE, in comparison with laboratory experiments (Webster
and Sell 2007), field experiments (Gerber and Green 2012), natural experiments
(Dunning 2012), and observational studies (Rosenbaum 2010).

Overall, like laboratory and field experiments, empirical tests with FSE
guarantee a higher internal validity than tests with observational studies. Potential
replications and heterogeneous samples also facilitate the assessment of the exter-
nal validity. At the same time, the theory-based data collection permits a direct
test strategy and reduced social desirability bias ensures a high degree of construct
validity. Accordingly, FSE are a useful addition to laboratory, field, and natural ex-
periments on the one hand and observational data on the other. Table 1 summarises
the methodological considerations that are further elaborated in the next sections.

Table 1 Comparison of Methods
Factorial Laboratory Field Natural Observational
survey experiment experiment experiment studies
experiment
Measurement
Subjective preferences Yes Yes No (Yes) Yes
Personal resources Yes Yes Only (Yes) Yes
observables
Situational restrictions Yes Yes Yes (No) (No)
Educational behaviour No No Yes Yes Yes
Design
Treatment manipulation Yes Yes Yes No No
Random assignment Yes Yes Weak No No
Controlled (random) Simple Difficult No / Difficult No Typical
sampling (cross sec.) /
Initial (panel)
Simple replicability Yes Yes (Yes) No No
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2.1 Potentials of Factorial Survey Experiments in Empirical Tests

2.1.1 Direct Test Strategy

When testing hypotheses about (educational) decision-making, data collection is ide-
ally structured by the theoretical model. The more detailed elements of a theoretical
model are tested the less untested additional assumptions must be made. According
to this, a “direct” and an “indirect” test strategy is sometimes distinguished (Briiderl
2004). An indirect test strategy is an instrumentalist approach, testing only behav-
ioural implications, while determinants are typically approximated through the social
context (Lindenberg 1996). However, correct conclusions (e. g. observed educational
behaviour) can be deduced also from false premises (e. g. underlying goals, resources
and restrictions) and many different correct premises can imply a conclusion. Thus,
one will not know what the correct premises are when a conclusion is confirmed.
By contrast, in the direct test strategy, not only are behavioural implications tested
but also underlying preferences and restrictions (Becker and Hecken 2009).

When using FSE, data collection is theory-guided. All conceivable restrictions
in a situation can be manipulated experimentally, while the respondents’ subjective
goals, individual resources, and context variables can be measured. Situational treat-
ments and the respondents’ characteristics are not confounded and even effects on
different outcomes for the same vignette can be compared, i.e., intentions regarding
educational alternatives. In this way, theoretical models in decision-making can
be tested directly, so that fewer assumptions have to be made. FSE are therefore
predestined to apply a direct test strategy (Briderl 2004, 178).

The high level of flexibility in construction is shared with laboratory experi-
ments. However, it is usually not possible to measure individual goals and unob-
servable resources in field experiments. Since researchers have no control over the
treatment, outcome, and setting, natural experiments are generally less suitable for
strictly theory-based empirical tests. Observational data are often collected routinely
in standardised surveys without specific theoretical guidance, often leading to miss-
ing data problems. Therefore, observational data permit almost inevitably only an
indirect test strategy, while there is a particular risk of “variable sociology”, in which
micro-theoretical assumptions are tested using only social context variables (Esser
1996; Goldthorpe 2001). In field experiments and observational studies, realised
educational behaviour is under study so that it remains unclear which alternative
opportunities actors have considered. In these regards, FSE can be seen as superior
to field experiments, natural experiments, and observational studies.

2.1.2 Causality
Referring to the counterfactual approach to causality (Pearl 2010; Morgan and Win-
ship 2015), the difference between two outcomes for one unit under investigation,

one in the treatment state and one in the non-treatment state, reflects the individual
causal effect. The “fundamental problem of causal inference” (Holland 1986, 947)
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is, however, that outcomes of one unit cannot be observed in both treatment states
at one point in time. Therefore, potential outcomes must be estimated using com-
parative cases from a control group, while the units of both groups are identical
except in their treatment status. If this conditional independence assumption (CIA)
regarding the treatment state is fulfilled, the variance of the outcome can be traced
back to the exogenous treatment (Jackson and Cox 2013; Elwert and Winship 2014).

FSE ensure a high internal validity when causal hypotheses are tested (Mutz
2011; Auspurg and Hinz 2015). Multi-factorial designs show orthogonal distributions
across all levels so that the treatments are not correlated with one another (Diilmer
2007;2016). The random assignment of vignettes ensures that the treatments are not
confounded with the respondents’ characteristics. Manipulation and randomisation
satisfy the CIA. The concept of causation implies a process in time (Goldthorpe 2001;
Shadish et al. 2002), which is reflected by the sequence of treatment and outcome.

Randomisation and manipulation are also used in laboratory and field experi-
ments, but not in natural experiments. However, relevant treatments of theoretical
interest (e. g. social origin) can often not be manipulated and alternative educational
opportunities are difficult to investigate in field experiments (Cook 2001). For
practical or ethical reasons, randomisation can often not be carried out in educa-
tional research (e. g. pupils to schools) or is undermined by self-selective processes
of subjects. Particularly in field experiments, there is often no full control over
the randomised assignment, so that the CIA may be at risk and actual treatment
exposure must be considered (Zangger and Becker 2019). In contrast, FSE permit
randomisation, manipulation, and examining all treatments and outcomes regard-
less of real-world restrictions.

Observational studies are even more limited when it comes to internal validity,
as there is neither manipulation nor randomisation. The sequential order between
cause and effect is not adequately captured in the case of cross-sectional data.
Statistical relationships between the suspected cause and suspected effect can be
conditioned only for observed heterogeneity so that the CIA remains rather strong.
If panel data are used, the sequential order between cause and effect is secured and
effects can be conditioned for time-constant unobserved heterogeneity. However,
this comes at the expense of the effects of time-constant respondent characteristics
not being estimated without additional assumptions (Briiderl and Ludwig 2015),
a central disadvantage when testing models on decision-making.

2.1.3 Controlled Respondent Sampling and Replicability

In the sociology of education, theories typically refer to specific populations, such
as (university) students or employers so that empirical tests must of course rely on
subjects who represent this target population (Stroebe et al. 2018, 388). However,
the question of external validity might be especially meaningful and important for
the sociology of education, because it might be of interest whether experimental
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findings of desirable intervention effects promise benefits also for other groups or
on a larger scale (Mook 1983, 380). Heterogeneous sampling and replications can
help to assess the external validity. Yet, researchers will not make generalisations
but only test them.?

Through simple replicability, FSE facilitate theory-testing in different settings,
with different treatment and outcome variables, with different samples or in diverse
geographical locations (Mutz 2011; Auspurg and Hinz 2015). FSE can be carried
out with convenient respondent samples or with random samples drawn from a
population (Wallander 2009; Sauer et al. 2011). Heterogeneous sampling offers
the potential for analyses of subgroups and interaction effects.

Compared to FSE, replications of laboratory and field experiments with differ-
ent samples or even in other regions are far more complicated. Since subjects from
very specific populations (e. g. entrepreneurs) or very different groups are difficult
to recruit, laboratory experiments are usually carried out with very homogeneous
(student) samples so that the knowledge gained is sometimes questioned (Levitt
and List 2007). In field experiments, compared to FSE, it is also very difficult to
carry out a controlled selection of study participants from a defined population.
Observational studies are typically based on total populations or drawn probability
samples, though panel data may be limited by panel mortality. In contrast to experi-
ments, indefinite replications are not possible.

2.1.4 Social Desirability Bias

Finally, FSE is sometimes reported to be strengthening construct validity by system-
atically suppressing a possible social desirability bias (SDRB, Krumpal 2013). The
indirect approach and the high degree of realism permit unobtrusive measurements of
sensitive information (Alexander and Becker 1978; Auspurg et al. 2015; Walzenbach
2019). Compared to other methods, FSE induced less socially desirable response
behaviour (Armacost et al. 1991), especially when third persons are described in
vignettes (Finch 1987). One reason might be the lack of direct interaction with
the experimenters (Mutz 2011). To a small extent, however, SDRB can also occur
(Collet and Childs 2011; Markovsky and Eriksson 2012), because survey methods
are reactive. However, as long as the subjects are aware that they are currently
participating in an investigation, socially desired responses are possible in all study
designs. Unobtrusive field experiments are an exception, in which true behaviour
in real-world situations can be measured non-reactively.

3 The initial conceptualisation of external validity (Campbell 1957, 297; Campbell and Stanley
1963, 5) is often erroneously interpreted as implying that general hypotheses can be derived
from empirical observations. From a deductive Popperian (1959) viewpoint, it is impossible to
logically prove that a cause-effect relation will also hold in a different population or situation
based on singular observations. Instead, the domain of applicability of a hypothesis is specified
by the theory and the aim is to test whether a predicted effect actually occurs in an experiment,
not to generalise. Accordingly, “diversification of subject populations does not make experimental
findings more externally valid” (Stroebe et al. 2018, 387).
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2.2 Pitfalls of Factorial Survey Experiments in Empirical Tests

2.2.1 Design Violations

Pitfalls in the application of FSE can typically result from their special construction.
Any violations of the balanced and orthogonal experimental design or of random
assignment are threats to internal validity, as with laboratory and field experiments.
Such disturbances can result for instance from the exclusion of illogical cases in
level combinations, from a biased vignette sample, by a selective item or unit non-
response, or by analysing small subgroups.

Several issues of internal validity concern the stable unit treatment value as-
sumption (SUTVA), which is fulfilled if there is no inference between units “[...]
leading to different outcomes depending on the treatments other units received
and there are no versions of treatments leading to ‘technical errors’ [...]” (Rubin
1980, 591). Originally, the SUTVA referred to inferences between the units of the
experimental and control group. Therefore, violations of the SUTVA can occur
in all types of experiments, especially in field experiments. When applying FSE,
however, respondents are repeatedly assigned to several vignettes and thus, techni-
cally, to different experimental groups. The presentation order of the vignettes may
evoke carry-over effects, learning effects, and fatigue effects so that treatments of
previous vignettes affect outcomes regarding subsequent vignettes. Yet, in a recent
study, vignettes in a random order produced results similar to those presented in a
fixed order (Sauer et al. 2020).

Further, “technical errors” concerning SUTVA may be especially reflected by the
following problems in data collection. Certain combinations of dimension levels can
sometimes be illogical or implausible so that the dimensions are not taken seriously
by the respondents (Auspurg et al. 2009). Single dimensions can be overlooked,
especially when presented in a text format, rather than in a tabular form (Shamon
et al. 2019). Dimensions that vary on a particularly large number of levels also at-
tract more attention-biasing responses, known as number of levels effects (Verlegh
et al. 2002). The presentation order of dimensions can lead to positional effects,
where primarily the first (primacy effect) or the last (recency effect) dimension is
considered. Such biases occur, however, especially with the low complexity of the
vignettes (Auspurg and Jickle 2017) or if respondents tend to give quick answers
(Diival and Hinz 2020).

2.2.2 Response Inconsistency

Answering vignettes is cognitively more demanding than answering conventional
question types. As a result, response patterns can occur, especially from older and
less-educated respondents (Auspurg and Hinz 2015), in particular if the vignettes
are very complex and the respondents are not familiar with the subject of the survey
(Sauer etal. 2011). One challenge for construct validity is a potential violation of the
information equivalence between the vignettes of a FSE (Dafoe et al. 2018). Certain
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levels may activate different background beliefs so that comparability across levels is
limited. Regarding response scales measurement equivalence must be assumed, i. e.
responses obtained reflect respondents’ true values. However, if the respondents are
inconclusive regarding where to put their answer value, ceiling effects and censoring
effects can occur (Jasso 2006). When different respondents report the same true value
on a rating scale in different ways, this is called differential item functioning (King
etal. 2004). Compared to occasionally recommended types of open response scales,
however, rating scales still have fewer problems, such as item non-response (Sauer
etal. 2020). Replications can be particularly restricted by limited survey equivalence,
especially when FSE are conducted in different cultural contexts (Harkness 1998),
i.e., if vignette content or response scales are understood differently. Yet again, as
with other survey designs, violations of information equivalence, measurement
equivalence, and survey equivalence cannot be completely ruled out when applying
FSE (Eifler and Petzold 2019).

2.2.3 Hypothetical Bias

The main objection to construct validity when using FSE is, however, that both the
treatments and the outcomes are only hypothetical. The complexity of a decision
problem can never be fully simulated in vignettes (Hughes and Huby 2004). As a
result, the decision-making conditions may be perceived differently than in real situ-
ations (Collett and Childs 2011). Since the answers do not have any consequences
for the respondents, there may not be sufficient incentive compatibility (Friedman
and Cassar 2004). As a result, a “hypothetical bias” may occur if preferences and
perceptions of restrictions are not adequately activated when administering decision
situations in surveys (Ajzen et al. 2004). An important methodological challenge
in the construction of FSE is therefore to reduce the hypothetical bias as much as
possible, by adequately describing the relevant vignette dimensions and relevant
outcomes.

2.2.4 Behavioural Validity

Further, when testing theoretical models on educational decision-making with FSE,
the question of behavioural validity arises (Petzold and Wolbring 2018; Eifler and
Petzold 2019). Evidence regarding the correspondence between results obtained by
FSE and results of studies that serve as behavioural benchmarks is mixed and further
research is needed (for an overview, see: Petzold and Wolbring 2019). Although there
is no validation study from educational research so far, in some studies, the results
of FSE correspond largely with real behaviour (Hainmueller et al. 2015) or at least
treatment effects could be replicated (Petzold and Wolbring 2018), while other studies
report clear deviations (Pager and Quillian 2005). At this point, field experiments,
natural experiments, and observational studies have a clear advantage over FSE, as
they permit investigating real education-related behaviour in real-world situations.
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3 Example: A Factorial Survey Experiment on the Decision to Study Abroad

Potentials, pitfalls, and evaluations are demonstrated by an example application on
decision-making in tertiary education. In an FSE, the conditions of students inten-
tions to spend a period abroad are examined both, originally at a German university
and replicated at a Chinese university. The FSE was part of the projecc MOHSL-
Mobility of High Skilled Labour funded by the Federal Ministry of Education and
Research (BMBF). The state of the art, theoretical arguments, and substantial results
have been outlined elsewhere (Petzold and Moog 2018; Petzold 2018). Therefore,
the focus is on methodological aspects.

3.1 Motivation

In the context of globalisation processes, the question arises under which conditions
students decide to study abroad. In literature, far-reaching theoretical assumptions
are often made about institutional restrictions and perceived benefits (Salisbury
et al. 2009). However, empirical tests are usually indirect and mostly based on ob-
servational studies such as student and graduate surveys (Lorz et al. 2016). While
the assessment of external validity is mostly acceptable, there are concerns about
internal and construct validity. Mobile and non-mobile students are often compared,
while subjective goals and situational restrictions are not or roughly operationalised.
Institutional conditions are typically confounded with each other and with the
characteristics of the students.

By contrast, FSE permit a detailed and direct test of theoretical assumptions.
Economic, organisational, and social restrictions can be varied in vignettes, while
expected returns can either be experimentally alternated or be measured at the re-
spondents’ level. It is possible to determine the relative weights that are attributed to
the situational restrictions, individual resources, and expected benefits in the subjec-
tive reasoning of students considering study abroad. The findings are more detailed
and the causal effects more trustworthy than in studies based on observational data.

3.2 Experimental Design

Researchers are limited in the number of possible dimensions for two reasons. First,
to avoid inconsistent answers from too little information (boredom) or too much
information (fatigue), it is reccommended to vary approximately seven dimensions
(Sauer et al. 2011; Auspurg and Hinz 2015). Second, the number of possible com-
binations increases exponentially. The larger the full factorial design (also called
vignette universe) is, the more difficult it becomes to maintain orthogonality and
balance when a selection of vignettes is made.

Based on the theory of rational choice (Opp 1999) and the theory of planned
behaviour (Ajzen 1991), the specific treatment selection built up results of previous
studies. Combining both approaches allows integration of subjective goals, individual
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resources, situational restrictions, and subjective and personal norms as determinants
of the intention to study abroad. Table 2 shows the varied dimensions and levels.
A lower intention to study abroad is hypothesised with lower levels, which reflect
higher costs or lower benefits, while a stronger intention is expected with higher
levels, which reflect fewer restrictions or higher benefits.

Table 2 Vignette Dimensions
Dimensions Levels Total
1 2 3
1 Exchange program No program Program 2
2 Financial scholarship No scholarship Scholarship 2
3 Exchange in group Alone In group 2
4 Related language skills ~ No skills Elementary skills Good skills 3
5 Reputation host Poorer than Equal to Better than 3
university home university home university home university
Host country preference  Not desired Less desired Strongly desired 3
Family’s/friends’ Expect to stay Show no expectations  Expect study abroad 3

expectations

Vignette universe (Cartesian product of all levels of all dimensions) 648

The decision to study abroad depends on many other conditions, which, however,
cannot all be varied for the reasons mentioned above. In order to keep the informa-
tion provided equivalent for all respondents, it is recommended to fix relevant but
not alternating situational conditions as constant in the vignette introduction. For
example, in this study, all vignettes refer to a fixed period of one semester abroad.
One must account also for the possibility of illogical or implausible combinations
of levels. Excluding them from the full factorial only afterwards is a distortion of
balance and orthogonality. In this study, no combinations were excluded so that the
Cartesian product of all dimensions and levels results in 2*2*2*3*3*3*3 =648
decision situations. Since these cannot be presented entirely, a selection must be made.

3.3 Vignette Sample

The desired orthogonality and level balance of the full experimental design may be
biased when vignettes are sampled. The vignette sample is drawn either randomly
(random design) or systematically (optimal design). Random designs are sufficient
in many cases but imply the risk of violations, which should be checked. In contrast,
with optimal designs, the quality of the reduced experimental design is determined
by the D-efliciency, a standardised measure for the sampling bias, ranging from 0
(bias) to 100 (no bias) (Diilmer 2007).
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In the example experiment, the vignette sample was drawn using the modified
Federov search algorithm (Kuhfeld et al. 1994) with a D-efficiency of D=97.05% and
divided into fifteen decks, with eight vignettes each. Accordingly fifteen question-
naire versions were designed and every respondent expressed the intention to study
abroad towards eight hypothetical situations.

3.4 Vignette Presentation and Response Scale

Vignette descriptions are usually presented as running text or in tabular form
(Shamon et al. 2019; Sauer et al. 2020). Figure 2 shows the vignette texts. In the
original study, the vignette order was not randomised due to restrictions from the
self-administered paper and pencil questionnaire so that the vignette position should
be controlled for in statistical analysis. In the replication study, vignette order could
casily be randomised in the web survey.

Figure 2 Vignette Text

There is an / no exchange program at your university and you have the / have no
opportunity to solicit a financial scholarship. You will study abroad alone / with
a group of fellows in a country, which language you speak not at all / elementary
/well. The host country holds the first/ the last / no position on your personal
favourite list, while the host university has a better / equal / poorer reputation
than your home university. Your family and your friends would find it bad /

neither bad nor good / good if you study abroad.

I intent to study abroad given these conditions

In no case o o o o o o o By all means

Rating scales are typically used with FSE (Wallander 2009). In the example, the
queried intention to study abroad was expressed on a seven-point rating scale ranging
from “in no case” to “by all means”. Figure 3 shows the distributions of the mea-
sured outcomes for the original study and the replication study. There was a clear
variance in both studies, indicating that the dimensions presented in the vignettes
contained relevant information.

4 Resolution V design, where all the main effects and two-factor interactions are estimable free of

each other (Kuhfeld et al. 1994, 546).
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Figure 3 Distributions of the Intention to Study Abroad (Original Study
and Replication Study)

Original study (Germany) Replication study (China)
M=4.171

Proportion (%)
>

1 2 3 4 5 6 7 1 2 3 4 5 6 7
In no case By all means  In no case By all means

Intention to study abroad Intention to study abroad

3.5 Measurements of Expected Returns

To investigate whether respondents differ in their assessment of a period abroad
regardless of the situational conditions, two scales for frequently mentioned expected
returns are integrated. The beliefs in personality development and increasing job
market chances were measured with three items each and sum scores were calculated
based on consistency analyses. The effects of the scales on the outcome can thus be
estimated separate from treatment effects but also interaction effects between situ-
ational restrictions and expected returns can be revealed.

3.6 Data Collection

The data of the original experiment were collected in 2012 from students of econom-
ics and engineering science of the University of Siegen. These disciplines show the
highest and the lowest participation rates in international mobility in Germany. A
standardised paper and pencil questionnaire was used on-site in classrooms. A total
of 370 questionnaires were issued, of which 304 were reasonable to work after data
cleaning. A replication at Northeastern University in Shenyang, PR China, was im-
plemented as an online survey, which enabled recruitment via an invitation link sent
by email and automatic randomisation. 147 students took part, of whom four were
excluded due to item non-response. However, as the invitations were sent through the
internal email lists of the departments, the total number of invitations is unknown.
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3.7 Results

Each respondent expressed intentions regarding eight vignettes. The resulting hier-
archical data structure (Hox et al. 1991; Jasso 20006) is captured by using multi-level
models (Snijders and Bosker 2012). This allows for simultaneous estimations of
treatment effects and effects of respondent characteristics. To evaluate the robust-
ness of the findings at the vignette level, additional models with fixed effects for the
respondents are also estimated (see section 4.1). Effect heterogeneity across certain
experimental dimensions or respondent groups can be determined by modelling
interactions. For this, multiplicative terms between vignette dimensions (level 1
interaction) or between a vignette dimension and a respondent characteristic (cross-
level interaction) are included in a model (Auspurg and Hinz 2015, 96-97).

Table 3 shows the exemplary results. Models 1 to 5 are based on the original
study and model 6 on the replication study. Model 1 contains all the vignette di-
mensions but no respondent characteristics. Due to the experimental design, the
effects are additive and can be interpreted independently of one another. If the
experiment was successful, the regression coeflicients represent the causal effects of
the treatments on the educational intention, i.e. to study abroad.

Model 2 is expanded by the respondents’ characteristics. In contrast to level 1
based on experimental data, these level 2 coefficients cannot be interpreted causally,
since the respondents’ characteristics represent observational data. As with regressions
based on cross-sectional data, the trustworthiness of such an effect must be assessed
according to the selected control variables, which are used for conditioning.

Model 3 contains an additional multiplicative term that exemplarily models
the interaction between two vignette treatments at level 1. The coeflicients indicate a
mutual substitution of the scholarship and the country preference in the individual
calculation. For both dimensions, conditional regression coeflicients are provided
in this model.

Model 4 integrates an exemplary cross-level interaction between a level 1
(scholarship) and a level 2 variable (return on personal development). The conditional
treatment effect can still be interpreted causally, provided that the internal validity
is not disturbed (see below). The conditional effect of the respondent’s character-
istic still reflects only a correlation. The coefficient of the interaction term suggests
a promotion effect: the greater the expected return on personal development, the
more important the scholarship is when considering study abroad, and vice versa.

Finally, model 6 contains the results of the replication study in China.
Some effects are substantially stable across both samples, but not others. If effect
heterogeneity was predicted by theory, hypotheses would receive support. If effect
heterogeneity was not predicted, the theory would need refinement.
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4 Threats to Validity and Strategies of Evaluation

In this section, some typical threats to validity are highlighted and strategies of
evaluation illustrated.

4.1 Internal Validity

4.1.1 Final Sample

To ensure internal validity, it must be evaluated whether the variation and ran-
domisation in the final data set are still intact. If single vignettes are not judged
by respondents, level balance and orthogonality can be violated, though vignettes
from the original experimental design were perfectly assigned. All levels should be
evenly distributed within the vignette dimensions and across levels of other vignette

Table 4 Vignette Dimensions: Distribution in Original Sample

Vignette dimensions (Sample) N %

Exchange program

No program 1221 50.2

Program 1211 49.8
Financial scholarship

No scholarship 1182 48.6

Scholarship 1250 51.4
Exchange in group

Alone 1257 51.7

In group 1175 48.3
Related language skills

No skills 825 33.9

Elementary skills 809 333

Good skills 798 32.8
Reputation host university

Poorer than home university 839 34.5

Equal to home university 746 30.7

Better than home university 847 34.8
Host country preference

Not desired 847 34.8

Less desired 785 32.3

Strongly desired 800 32.9
Family's/friends" expectations

Expect to stay 795 32.7

Show no expectations 830 341

Expect study abroad 807 33.2
N 2432 100.0

Vignettes
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Table 5 Vignette Dimensions: Correlations in Original Sample
Dimensions (sample) 1 2 3 4 5 6 7
1 Exchange program 1.000
2 Financial scholarship -0.067  1.000
3 Exchange in group 0.025 -0.036  1.000
4 Related language skills 0.037  0.033 0.068  1.000
5 Reputation host university 0.006 -0.007 -0.028 —-0.020  1.000
6 Host country preference 0.053 -0.026  0.014  0.047 -0.007 1.000
7 Family's/friends’ expectations —-0.050  0.006 —0.021 ~ 0.009 -0.036 —0.003  1.000
Table 6 Vignette Dimensions: Distribution in Subgroup of Replication Sample
Vignette dimensions (Sample) N %
Exchange program
No program 36 50.0
Program 36 50.0
Financial scholarship
No scholarship 34 47.2
Scholarship 38 52.8
Exchange in group
Alone 37 51.4
In group 35 48.6
Related language skills
No skills 26 36.1
Elementary skills 22 30.6
Good skills 24 333
Reputation host university
Poorer than home university 26 36.1
Equal to home university 23 31.9
Better than home university 23 31.9
Host country preference
Not desired 25 34.7
Less desired 25 30.6
Strongly desired 25 34.7
Family's/friends" expectations
Expect to stay 23 31.9
Show no expectations 24 333
Expect study abroad 25 34.7
72 100.0

Vignettes
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Table 7 Vignette Dimensions: Correlations (r) in Subgroup of Replication
Sample
Dimensions (sample) 1 2 3 4 5 6 7
1 Exchange program 1.000
2 Financial scholarship -0.167  1.000
3 Exchange in group 0.028 -0.138  1.000
4 Related language skills 0.067  0.035 0.199  1.000
5 Reputation host university 0.100  0.033  0.100 -0.080 1.000
6 Host country preference 0.219  0.121 -0.086  0.120 -0.061 1.000
7 Family's/friends’ expectations —0.170 -0.104  0.035 -0.121 -0.061 -0.102  1.000

dimensions, which is equal to a correlation of zero between all dimensions. In the
final analysis sample, all levels within the dimensions are still approximately evenly
distributed (Table 4) and all dimensions hardly correlate with one another (Table 5).
'The quality of the randomisation can be easily evaluated using regression mod-
els. Since vignette and respondent characteristics should not be confused with one
another, the treatment effects with and without control for respondent characteristics
must be stable. In addition, the coefficients should not differ between multi-level
models with random effects (RE) and fixed effects (FE) for the respondents’ level
(Hausman test), because unobserved heterogeneity controlled in the FE model
should already be captured by randomisation (Wooldridge 2013, chapter 14). In
the example (Table 3), there are only minimal deviations in the coeflicients of the
vignette dimensions between RE-models with and without covariates (model 1 and
model 2). Also coefficients of RE-model 1 and FE-model 5 do not differ significantly
(Hausman test: %?=12.45; p=0.331), which indicates successful randomisation.

4.1.2 Subgroup Analysis
Subgroup analyses can result in violations of the experimental design and ran-
domisation, which is sometimes overlooked. This pitfall will be demonstrated by
a constructed subgroup analysis: what treatment effects can be revealed for female
engineering students from China? This subgroup comprises only 9 respondents,
who assessed a total of 72 vignettes.

Though the levels within the single dimensions are equally distributed (Table 6),
all vignette dimensions correlate more strongly than in the overall sample (Table 7).
Accordingly, the experimental design on which this special subsample is based has
no longer the required quality to justify a causal interpretation of the effects.

Randomisation is also affected by the small sub-sample size. As a comparison
of the RE model with the FE model shows (Table 8), the vignette and respondent
characteristics are confounded, as the coefficients differ significantly (Hausman test:
%?=33.22; p<0.000). Regarding this subsample, internal validity is weak and the
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Table 8 Regression Models on the Intention to Study Abroad (Subgroup of
Replication Sample)
Vignette Dimensions RE FE
Exchange program (ref. no) 0.090 0.145
Financial scholarship (ref. no) —-0.228 —0.044
Exchange in group (ref. alone) 0.272 0.383
Related language skills
Elementary skills (ref. no skills) 0.136 0.656
Good skills (ref. no skills) 1.504**  1.525***
Reputation host university
Equal reputation (ref. poorer rep.) 0.081 0.046
Better reputation (ref. poorer rep.) 0.981* 0.780*
Host country preference
Less desired (ref. not desired) 0.760 0.582
Strongly desired (ref. not desired) 0.821 0.871*
Family
Show no expectations (ref. expect stay) —-0.504 -0.358
Expect study abroad (ref. expect stay) -0.303 -0.157
Constant 2.803***  2.472%**
o, 0.000 1.333
o, 1.291 1.291
0 0.000 0.516
Wald x2/F 22.32% 3.12%*
R? 0.271 0.250
e 0599  0.203
2 i 0.369 0.397
- 72 72
9 9

respondents

RE-Model: Random intercept fixed slopes regression, b-coefficients, robust SE.
FE-Model: Fixed effects regression, b-coefficients.* p<0.10 *p<0.05, **p<0.01, ***p<0.001.

coeflicient should be interpreted only as a statistical correlation, or an interpretation
should be dispensed with entirely.’

5 Since such subgroup analyses can always pose a threat to the factorial design and randomisation,
the following conventional guidelines are proposed. Regarding checks of orthogonality through
correlation analyses, the rules of thumb introduced by Cohen (1988) appear useful. “Small” cor-
relations of r<0.1 may reflect a sufficient degree of level balance, provided no other arguments
suggest themselves. Regarding checks of randomisation using the Hausman test, a satisfied random
effects assumption may reflect a sufficient degree of randomisation, i. e., if Hausman 72 is not
significant.
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4.2 Construct Validity

Information equivalence across the vignettes (Dafoe et al. 2018) can be violated. For
example, a high reputation of the host university could be associated with a particular
country different from a vignette including a university with a lower reputation.
Similarly, the cut points the respondents use to make interpretations of levels can
differ according to their background (e. g., two different students with equal language
skills will consider their skills differently as being good or elementary). In addition,
measurement equivalence regarding the rating scales must be sustained, i. e. responses
obtained reflect only respondents’ true value (King et al. 2004).

Although the questionnaire was translated and cross-checked several times by
bilingual people, sufficient survey equivalence (Harkness 1998) can ultimately only
be assumed in the cross-cultural replication. In the original study, a paper survey
was used, in the replication study, a web survey was applied what can result in mode
effects (De Leeuw 2005). In the original experiment, researchers and other students
were also present in the room, which may have led to a stronger social desirability
bias (Tourangeau and Yan 2007). Limited survey equivalence would thus be a po-
tential explanation of why intentions and effects differ between the two experiments.

4.3 External Validity

In this study, assumptions have been (implicitly) made for contemporary undergradu-
ate university students worldwide. Predictions were tested with a student sample
of two disciplines from one German university and replicated with a sample of
students of one Chinese University. The replication can help assess whether predic-
tions hold and thus gain additional support for hypotheses (Popper 1959). While
all hypotheses found support in the original study, not all effects could be replicated
with the Chinese sample. This is unproblematic as long as this effect heterogeneity
can be explained either by the original theory or a refined theory.

It must also be considered that the samples differ in their composition (Table 9)
so that effect heterogeneity can rely on variables other than the cultural context.
Such characteristics can be implemented as moderators into the original theory, and
further empirical tests can be conducted.

Further, when a hypothesis for a specific population is tested, sampled sub-
jects should represent this population (Stroebe et al. 2018). In the original study,
the survey was carried out on-site in classrooms. Therefore, the course participants
are adequately represented in the sample, but the population of students of the
university is not. In the replication study, email lists were used to recruit students
and self-selection based on interest is likely. The sample obtained does not represent
the population of students at the university, and certainly not the population of all
Chinese students.

One may argue that, given the non-probability sample of the respondents, the
application of frequentist methods of statistical inference is not justified. However,
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Table 9 Sample Characteristics
Original sample (Germany) Replication sample (China)
M (SD) / % M (SD) / %

Age 23.2 (2.44) 25.1(2.72)
Gender

Male 65.8 47.6

Female 34.2 52.4
Relationship

In relationship 43.1 315

Single 56.9 68.5
Discipline

Economics 48.7 72.0

Engineering 51.3 28.0
Study level

Bachelor student 74.7 61.6

Master student 253 384
Study abroad

Experience 1.3 53.1

No experience 88.7 46.9

304 143
respondents
2432 1144

vignettes

since subjects were randomly assigned to treatments in a controlled probability
procedure, the differences between treatments can be attributed to randomisation
error, which permits a test of null hypotheses of treatment effects, though statistical
inferences are restricted only to the actual respondent sample under study (Edgington

1966; Berk et al. 1995).

5 Conclusions

In this article, the potentials and pitfalls of FSE are discussed for empirical tests of
theoretical explanations in the sociology of education. FSE can guarantee a high
degree of internal validity due to manipulation and randomisation. The theory-
driven data collection permits a direct test strategy. Theoretical elements of the
decision situation are measured and causal effects are estimated. A potentially
reduced social desirability bias may be advantageous regarding construct validity.
Assessing external validity is facilitated by the easy implementation of heterogencous
samples, probability samples, and simple replicability. Accordingly, as with labora-
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tory and field experiments, empirical tests with FSE offer a higher internal validity
than tests with observational studies. Heterogeneous sampling or replication, just
as with usual observational data, helps evaluate the external validity of a hypothesis.
FSE can therefore be considered an ideal method for empirical tests of theoretical
explanations of educational decisions in the sociology of education, provided the
illustrated threats to validity can be avoided.

Yet, the method has two main disadvantages. First, the method holds uncer-
tainty regarding the behavioural implications of any intentions obtained. Only those
parts of the described general explanation model can be empirically tested that are
related to the intention for educational investments. It must be assumed that the
revealed effects on the tested educational intentions also correspond to real educa-
tional behaviour. This leads to a second issue. The analytical focus of the sociology
of education is on social structures at the societal macro level, e.g., educational
inequality. Since macrostructures are the aggregate of individual behaviour, state-
ments based on the results obtained with FSE must necessarily remain speculative.

‘The FSE method is thus primarily a helpful complement to laboratory, field,
and natural experiments on the one hand and cross-sectional and panel surveys on
the other. An indirect test comparing educational decisions or achievements across
social contexts based on large-scale survey data provides initial knowledge, investigates
action-structuring components, and strengthens confidence regarding a theoreti-
cal model. A direct test using an FSE further provides empirical insights into the
detailed causal mechanisms of decision-making. Thereby, FSE forces researchers to
elaborate on underlying theoretical mechanisms through which causal effects may
occur (Jackson and Cox 2013; Morgan and Winship 2015; Zangger and Becker
2019). In this way, the strengths and weaknesses of various approaches are balanced,
and the methods contribute robust evidence to the cumulative advancement in the
sociology of education.
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