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Satisficing response behavior can be a threat to the quality of survey responses. Past research
has provided broad empirical evidence on the existence of satisficing and its consequences on
data quality, however, relatively little is known about the extent of satisficing over the course of
a panel study and its impact on response quality in later waves. Drawing on panel conditioning
research, we use question design experiments to investigate whether learning effects across
waves of a panel study cause changes in the extent of satisficing and if so, whether general
survey experience (learning of the survey process) or familiarity with specific question con-
tents (learning of the questionnaire content) accounts for those changes. We use data from a
longitudinal survey experiment comprising six panel waves administered within a German non-
probability online access panel. To investigate the underlying mechanism of possible learning
effects, the experimental study randomly assigned respondents to different frequencies of re-
ceiving identical question contents over the six panel waves. Our results show the existence of
satisficing in every panel wave, which is in its magnitude similar to the extent of satisficing in
the probability-based GESIS Panel that we use as a benchmark study. However, we did not find
changes in the extent of satisficing across panel waves, nor did we find moderation effects of the
interval between the waves, respondents’ cognitive ability, or motivation. Additional validity
analyses showed that satisficing does not only affect the distribution of individual estimates by
15 percent or more but also can have an effect on associations between variables.

Keywords: satisficing; learning effects; non-probability panel; response quality; panel
conditioning; form-resistant correlation hypothesis

1 Background

Learning effects resulting from repeated interviewing are
known as early as 1940 (Lazarsfeld, 1940). In panel studies,
these learning effects—also referred to as panel condition-
ing (Kalton et al., 1989)—can influence response quality in
later waves. The effects on response quality can be caused by
two different types of learning (Struminskaya, 2016): (a) re-
spondents gain general experience with a survey and with the
types of questions asked (i.e., learning of the survey process)
and (b) respondents become familiar with specific question
contents (i.e., learning of the questionnaire content). Learn-
ing processes in preceding panel waves can cause changes
in different response behaviors (Struminskaya & Bosnjak,
2021), such as satisficing. Satisficing describes shortcuts in
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respondents’ cognitive response process with the aim to re-
duce survey burden and cognitive effort (Krosnick, 1991).
Past research has demonstrated that various forms of satis-
ficing exist and have negative consequences on survey re-
sponses (Roberts et al., 2019). However, the extent of sat-
isficing in panel studies and its consequences on response
quality in later waves is much less explored. The few exist-
ing longitudinal studies provide mixed evidence on selected
indicators of satisficing response behavior: increases or non-
significant differences for both non-differentiation (Schonlau
& Toepoel, 2015; Sun et al., 2019) and misreporting to filter
questions (Bach & Eckman, 2018, 2020; Silber et al., 2019).
However, previous studies are mostly non-experimental and
leave several other satisficing indicators unaddressed (e.g.,
saying “don’t know”, selecting first or middle response op-
tions, acquiescence). It remains unclear to which extent pre-
vious results can be generalized and whether other indicators
produce similar findings.

Our research aims to fill this gap by examining satisfic-
ing and its underlying mechanisms in a longitudinal con-
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text. Specifically, we investigate the following research ques-
tions: (1) Does satisficing response behavior increase or de-
crease over the course of a panel study? (2) Does learning of
the questionnaire contents account for change in satisficing
across waves of a panel study? (3) Do different panel inter-
vals, respondents’ cognitive ability, and respondents’ motiva-
tion have an impact on the change in satisficing across panel
waves?

To examine our research questions, we conducted a ran-
domized experiment comprising six panel waves that were
administered within a German non-probability online access
panel. To assess the extent of satisficing response behavior
in the panel study, we focus on three satisficing indicators
(Krosnick, 1991): choosing the first response option (i.e.,
primacy effect), saying “don’t know” instead of providing
substantial answers, and agreeing to given statements in the
agree/disagree response format (i.e., acquiescence). The ex-
perimental design of the study allows us to assess (a) changes
in satisficing over time by conducting within-person compar-
isons and to examine (b) the underlying mechanism caus-
ing the change in satisficing by comparing respondents who
received the same (conditioned group) or different question
contents (unconditioned group).

We extend previous research by investigating a different
set of satisficing indicators over time and, more importantly,
by providing experimental evidence on which learning mech-
anism is responsible for changes in satisficing across waves
of a panel study. Our study uses question design experiments
with different question versions to measure the extent of sat-
isficing, a method that allows quantifying the amount of sat-
isficing in each wave and has not been used in the context of
panel conditioning previously. As a benchmark for the extent
of satisficing to compare to our online panel data, we use data
of a German probability-based panel study.

2 Satisficing within longitudinal studies

Measurement error is one of the major concerns in sur-
vey research. When analyzing survey data, many researchers
follow the assumption that respondents provide the best pos-
sible answers to survey questions. Ideally, respondents un-
dergo four different stages of cognitive processing when gen-
erating an answer to any type of survey question (Tourangeau
et al., 2000): (1) comprehension of the question, (2) retrieval
of relevant information from memory, (3) formation of a
judgment, and eventually, (4) reporting the final answer to
the question. If respondents carry out all four stages care-
fully, they provide optimized responses to a survey question
(Krosnick, 1991).

However, respondents can take mental shortcuts in the re-
sponse generation process if they find answering to a survey
tiring and burdensome and want to reduce cognitive effort.
Such shortcuts are referred to as survey satisficing (Krosnick,
1991; Krosnick & Alwin, 1987). Survey satisficing can man-

ifest itself in various response strategies that produce poor
quality answers which are completely detached from respon-
dents’ true attitudes and values. Common response strate-
gies, which bypass tedious cognitive processing to provide an
answer to a question, are (a) choosing first response options
irrespective of their content (i.e., primacy effect), (b) select-
ing mid-responses, (c) simply agreeing with given statements
(i.e., acquiescence), (d) non-differentiation of answers in a
grid question (i.e., straightlining), or (e) saying “don’t know”
instead of giving a substantial answer (Krosnick, 1991). Our
study focuses on primacy effects, saying “don’t know”, and
acquiescence in detail.

In panel studies, satisficing response behavior can change
over time due to learning effects, which result from respon-
dents’ participation in previous survey waves (Struminskaya
& Bosnjak, 2021). Two different learning mechanisms can
cause changes in response behavior in subsequent waves of
a study: learning of the survey process and learning of the
questionnaire content (Struminskaya, 2016). In the case of
learning the survey process, respondents gain general expe-
rience with the overall procedure of a survey as they learn
about the structure of a questionnaire or how to respond to
different types of questions. Learning the questionnaire con-
tent refers to respondents becoming familiar with the specific
contents of questions in the survey. Both learning mech-
anisms can result in adapted response strategies that either
positively affect the quality of survey responses or have neg-
ative consequences for overall response quality in later panel
waves.

Past research has mainly documented negative learning
effects within panel studies concerning the use of satisfic-
ing response strategies. The research suggests that respon-
dents use their general experience of the survey process as
well as the acquired knowledge of the questionnaire structure
to strategically misreport to questions that would otherwise
trigger several follow-up questions (Bach & Eckman, 2018;
Kreuter et al., 2011). This response behavior is referred to
as motivated misreporting (Eckman & Kreuter, 2018; Eck-
man et al., 2014) and can be considered a special form of
satisficing since respondents aim for reducing survey bur-
den by triggering fewer follow-up questions. For example,
learning in previous waves fosters the use of this form of sat-
isficing with experienced respondents reporting higher rates
of unemployment (Bailar, 1975; Halpern-Manners & War-
ren, 2012), having fewer household members or being less
likely to be a member of a political party (Warren & Halpern-
Manners, 2012). Other studies, however, found no change in
motivated misreporting over time (Bach & Eckman, 2018,
2020).

Previous studies that investigate further satisficing indica-
tors do not show significant changes in the extent of acquies-
cence among the same respondents over a 4-year period (Bil-
liet & Davidov, 2008) and provide mixed findings regarding
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changes in the extent of straightlining across panel waves:
Whereas Sun and colleagues (2019) found no evidence for
learning effects causing changes in straightlining over the
course of a study, Schonlau and Toepoel (2015) identified
increases in the prevalence of straightlining among experi-
enced panelists of the LISS panel.

Schonlau and Toepoel’s study suggested that the observed
changes in straightlining among experienced respondents are
the result of respondents becoming increasingly fatigued and
disinterested over the course of a panel study. According
to Krosnick (1991), respondents’ motivation is one of the
central factors that influence the occurrence and extent of
satisficing response behavior, and past research has shown
that satisficing is indeed more likely to occur if respondents
lack the motivation to engage in cognitive processing neces-
sary for answering a question (Kaminska et al., 2010). For
panel studies, the assumption of panel fatigue is a central one
(Lundmark & Gilljam, 2013): It has been argued that asking
respondents identical questions over multiple waves can lead
to frustration and lower motivation, increasing the likelihood
to satisfice in later waves of the study (Scherpenzeel & Saris,
2017).

Conversely, it can also be argued that repeatedly answer-
ing questions with identical content helps with question com-
plexity: Repeated exposure to identical survey content in a
panel study, increases respondents’ familiarity with specific
questions. Respondents become knowledgeable about the is-
sues covered by survey questions as they have repeatedly re-
flected on the topic or searched for further information. Con-
sequently, we can assume that the perceived difficulty of a re-
sponse task decreases in subsequent survey waves. The diffi-
culty of tasks also determines the existence and extent of sat-
isficing (Krosnick, 1991) as task difficulty directly influences
the ease with which respondents progress through the stages
of response processing. It has been shown that satisficing
is likely to occur in complex questions, for example, those
with wordy question text, uncommon or ambiguous terms, or
long and difficult response scales (Alwin & Krosnick, 1991;
Krosnick, 1999; Krosnick & Presser, 2010).

Due to their familiarity with the question contents, re-
spondents might therefore, on the other hand, be less sus-
ceptible to satisficing response strategies in later waves of a
study. Repeated survey participation could thus, lead to ei-
ther increases or decreases in the use of satisficing response
strategies in later waves of a panel study. However, both as-
sumptions on panel fatigue and decreased question complex-
ity with repeated interviewing suggest that respondents show
some change in their satisficing response behavior over the
course of a study. We hypothesize:

H1 When answering identical questions multiple times, re-
spondents show changes in their level of satisficing
across panel waves.

Both cases of change in satisficing in a panel study im-
ply that respondents’ repeated exposure to identical question
contents causes a shift in response behavior—either toward
an increase or a decrease in satisficing. In both cases, we as-
sume that becoming familiar with specific question contents
is the underlying mechanism of a change in satisficing across
the waves of a study (either by affecting respondent motiva-
tion or perceived task difficulty). We therefore assume:

H2 Changes in satisficing across panel waves are caused by
learning of the question contents.

Learning effects that cause changes in response behav-
ior are more likely to occur when survey waves are admin-
istered closely in time. This is because when waves are
only separated by short time intervals, respondents’ mem-
ories of the survey and question contents are still relatively
fresh when they participate in the subsequent survey wave,
increasing the likelihood of a change in response behavior.
In their research on panel conditioning in longitudinal social
science surveys, Halpern-Manners and Warren (2012) report
that learning effects are often observed when survey waves
are only separated by a month or less. While studies with
waves separated by more than one month only show mixed
findings, panel conditioning is rarely observed when survey
waves are more than one year apart. In line with this, we
expect changes in satisficing in this study to be less prevalent
when respondents are surveyed within greater panel inter-
vals:

H3 A longer panel interval decreases the change in satisfic-
ing across panel waves caused by repeatedly answer-
ing identical questions.

The theory of survey satisficing (Krosnick, 1991) assumes
that cognitive ability and motivation influence the occurrence
and extent of satisficing. Whereas cognitive abilities can
facilitate the thorough completion of the response process,
respondent motivation reflects the willingness to engage in
cognitive processing in the first place. Multiple studies have
provided evidence for this assumption showing that respon-
dents with higher cognitive abilities and higher motivation
are less likely to satisfice (Holbrook et al., 2007; Kaminska
et al., 2010; Narayan & Krosnick, 1996). Based on this broad
empirical evidence, we assume that respondents’ cognitive
ability exerts a similar effect on the occurrence and extent of
satisficing response behavior over time in a panel study:

H4 Higher cognitive abilities decrease the change of satisfic-
ing across panel waves caused by repeatedly answer-
ing identical questions.

Similarly, we expect respondents with higher motivation
to be less susceptible to any change in satisficing induced by
repeatedly answering similar question contents over several
waves:
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H5 Higher motivation decreases the change in satisficing
across panel waves caused by repeatedly answering
identical questions.

2.1 Form-resistant correlation hypothesis

Previous research has explored whether satisficing affects
associations of variables of interest with other variables (e.g.,
Krosnick & Alwin, 1988; Schuman & Presser, 1996). This
was often done using the advantages of question design ex-
periments by comparing whether the association of one ques-
tion form (e.g., the version with agree/disagree response cat-
egories) with another variable is significantly different to
the association of another question form (e.g., the version
with construct specific response categories). In this case,
the form-resistant correlation hypothesis would suggest that
the association between the variable of interest and another
content-related variable is invariant to the changes in the re-
sponse categories.

3 Methods

3.1 Experimental design

To test our hypotheses, we use data from a survey ex-
periment comprising six panel waves that were administered
within a German non-probability online access panel.

The experimental study involved three randomization lev-
els (see Figure 1 for an illustration of the experimental de-
sign). The first randomization level (see “RL 1” in Figure
1, first panel) manipulated the time interval between panel
waves to test whether learning effects are more prevalent
when the interval between panel waves is short. Respondents
were randomly allocated to being either surveyed within a
short interval (i.e., monthly; n = 1, 294) or a longer interval
between waves (i.e., about every three months; n = 1, 295).
In the second randomization stage (see “ RL 2” in Figure 1,
first panel), we manipulated the frequency of receiving iden-
tical question contents throughout the study (i.e., condition-
ing frequency) to enable a differentiation between the two
central learning mechanisms that can take place within panel
studies (i.e., learning of the questionnaire content vs. learn-
ing of the survey process). Specifically, we randomly as-
signed respondents to one of two groups of which the exper-
imental group received identical target questions (i.e., ques-
tions of interest) in each of the six panel waves (i.e., condi-
tioned group), whereas the control group received the target
questions only in the last wave of the study (i.e., uncondi-
tioned group). Consequently, respondents of the conditioned
group were able to learn the content of the recurring ques-
tions, while respondents of the unconditioned group were
only able to learn the general process of the survey as they
received different questions with each survey wave. Condi-
tioned respondents either answered identical question con-
tents every month (nconditioned = 441) or about every three

months (nconditioned = 442), whereas unconditioned respon-
dents received the target question contents in the last wave
being surveyed either monthly (nunconditioned = 441) or about
every three months (nunconditioned = 439) (see Online Ap-
pendix A, Table A1 for an overview of the experimental
groups).

The third randomization level manipulated the design of
the administered target questions to measure the extent of
satisficing (see “RL 3” in Figure 1, second panel). In each
wave, respondents who received the target questions, were
randomly assigned to be asked one of two different versions
of six questions related to social attitudes, such as housing or
causes of crime. As a result, respondents of the conditioned
group did not necessarily receive the same question version
throughout the study but randomly received the two different
versions of a question with the same content over the course
of the six panel waves.

3.2 Data

The fieldwork of the experimental study took place from
October 2020 to December 2021. The recruitment of respon-
dents targeted persons aged 18 years and older who were
at the time of the study residing in Germany and were reg-
istered as a member of a commercial online access panel,
which was used as the sampling frame for all study respon-
dents. For the implementation of the study, a quota sam-
ple was drawn based on the demographic distribution of the
German Microcensus (Mikrozensus). Sample members were
selected using cross-quotas on gender (female; male), age
(18–35 years; 36–65 years; 66 years and older), and educa-
tion measured as the highest general school leaving certifi-
cate (lower secondary school leaving certificate and lower;
secondary school certificate; higher education entrance qual-
ification). Data was collected exclusively online via web-
based surveys with each survey wave taking about 15 min-
utes to complete, except for the first wave of the study that
took about 35 minutes to complete due to the inclusion of
additional background measures on socio-demographics, po-
litical attitudes, and personality.

Selected panel members were explicitly invited to par-
ticipate in the study via a personalized e-mail by the panel
provider. However, every panel member could also partic-
ipate via the panel’s online user interface. Due to this ad-
ditional option of participating, we do not know how many
of the respondents participated in the first wave via a per-
sonalized e-mail invitation or via the user interface. Only
respondents who completed the first wave, however, were
able to participate in the following survey wave. The in-
vited panel members received up to four e-mail reminders.
Each reminder was sent after three to four days following
the invitation or the preceding reminder e-mail. Respondents
received a postpaid incentive after each completed survey
wave. The amount of the paid incentive was based on the
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Figure 1

Experimental setup: Depiction of randomization stages

median response time of the completed survey, varying from
€0.60 to €2.50. Furthermore, respondents received an addi-
tional bonus payment of €2 if they successfully participated
in all six panel waves.

Across the six waves of the panel study, the completion
rates (COMR) (see Callegaro & DiSogra, 2008) varied from
about 77% to roughly 97%. Up to the last wave of the study,
between 36% and 47% of respondents dropped out of the
panel (see Appendix D, Tables D1 and D2 for detailed com-
pletion and attrition rates for each wave separated by the dif-
ferent respondent groups; Callegaro and DiSogra, 2008).

Our main analyses to assess changes in satisficing as a
result of learning effects in a panel study focus on respon-
dents who were surveyed within the short panel interval (i.e.,
monthly) and who successfully participated in every wave of
the study (analytic sample: n = 552), because learning ef-
fects are most likely to occur when the time interval between
waves is short. Moreover, for the robustness checks that in-
vestigate the impact of panel attrition on the extent of satisfic-
ing, we draw on the full sample, including respondents who
participated in all six panel waves and those who dropped
out before the last wave of the study (n = 1, 294). Lastly,
to explore whether the time between waves has an impact
on the extent of satisficing over the course of the study, we
included data of the respondents who were surveyed within
the longer panel interval (i.e., about every three months) and
who completed every of the six panel waves (n = 479).

Data for benchmark analyses

For benchmark analyses of the extent of satisficing within
a probability-based panel study, we additionally used data
from the GESIS Panel—a German probability-based mixed-
mode panel comprising about 5,000 respondents (GESIS,
2021). The GESIS Panel was initially recruited in 2013,
based on a random sample drawn from municipalities’ pop-
ulation registers targeting German-speaking persons aged 18
to 70 years who were permanently residing in private house-
holds in Germany.

For the benchmark analyses, we used the first survey wave
of the GESIS Panel (n = 4, 298) administered from February
to March 2014 in which a study on question design and cor-

responding response effects was implemented using the iden-
tical measures of satisficing indicators as our study (Silber et
al., 2018). In this survey wave, the completion rate (COMR)
was 88%, whereas the cumulative response rate (CUMR)
was 20%. Up to the first wave of the GESIS Panel, 1% of
the respondents already dropped out of the panel following
the welcome survey (Schaurer et al., 2014).

3.3 Measures

Satisficing response behavior

To capture the extent of satisficing throughout our panel
study, we draw on three prominent satisficing response
strategies, that is (a) choosing first response options irrespec-
tive of the content (i.e., primacy effect), (b) simply agreeing
to given statements (i.e., acquiescence), and (c) saying “don’t
know” instead of providing a substantial answer. To measure
these forms of satisficing, we used six between-subject ex-
periments which manipulated different aspects of question
design (Silber et al., 2018). Specifically, two question de-
sign experiments each manipulated 1) the order of the re-
sponse categories, (2) whether a question was displayed in
the agree/disagree or the construct-specific response format,
or (3) whether a question included a ‘don’t know’ option or
not (see Appendix B, for a detailed overview of the single
question design experiments).

Repeatedly answering identical question contents

To investigate whether repeatedly answering identical
question contents (i.e., learning of the questionnaire content)
causes any changes in satisficing behavior across waves, we
used the study’s experimental design that manipulated the
frequency with which respondents had to answer identical
questions over the course of the study. We compared re-
spondents who received identical question contents in every
panel wave with respondents who only received the respec-
tive question contents in the last wave of the study (see Figure
1).
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Panel interval

To explore whether different time intervals between the
panel waves influence the extent of satisficing caused by
repeatedly answering identical question contents, we com-
pared two groups of respondents who either participated in
the single survey waves every month or answered to the sur-
vey within a greater interval of about every three months.

Cognitive ability

We used two different measures of cognitive ability. To
follow prior research (Holbrook et al., 2007; Narayan &
Krosnick, 1996), we first drew on formal education. Based
on a respondent’s highest general school leaving certificate,
we created a variable indicating low, medium, or high educa-
tion.

In addition, we used a cognitive reflection test compris-
ing three questions to directly measure respondents’ actual
cognitive performance (Frederick, 2005). Specifically, re-
spondents received three different calculation tasks to which
they were asked to provide the correct answer (see Appendix
C for detailed question wording and implementation). We
constructed a sum score indicating the number of correct an-
swers a respondent gave, ranging from zero (corresponding
to low cognitive abilities) to three correct answers (corre-
sponding to high cognitive abilities). As respondents’ cog-
nitive reflection test scores were only weakly correlated with
their formal education (r = 0.32, p < 0.001), we included
both alternative measures into our analyses of an impact of
cognitive ability on the extent of satisficing caused by learn-
ing the question contents.

Respondent motivation

We used the NFC-K (Beißert et al., 2014), a German short
scale measuring the construct “need for cognition” with four
items as a proxy of respondent motivation (Lenzner, 2012;
Silber et al., 2019). Respondents were presented with four
different statements and asked to indicate to which extent
each of the statements applies to them personally on a scale
ranging from 1 “Does not apply at all” to 7 “Applies com-
pletely” (see Appendix C for detailed question wording).
Two of the four items captured respondents’ engagement in
cognitive tasks whereas the remaining two items measured
respondents’ enjoyment of cognitive tasks in general. We ar-
gue that the extent of a respondent’s need for cognition rep-
resents their individual motivation to engage in cognitively
demanding tasks such as participating in a survey (Kamin-
ska et al., 2010). We constructed a mean score of respon-
dents’ need for cognition across the four items ranging from
1 to 7 with higher values representing a higher motivation to
properly process and think about survey questions to provide
optimal responses.

Content-related variables

To investigate the impact of satisficing on substantive re-
sults obtained from the study’s data (i.e., associations be-
tween variables of interest; see paragraphs on the validity
analysis for more information), we drew on several con-
structs which were substantially related to the issues ad-
dressed by the question design experiments (see Appendix
C for detailed question wording).

3.4 Analytic strategy

To test Hypothesis 1, which predicts a change in satisfic-
ing across waves, we solely used data of the conditioned
respondent group (CG-short; see Appendix A, Table A1),
which received the manipulation of question design in each
survey wave. We initially examined the existence and ex-
tent of satisficing in each single wave of the panel study by
comparing response distributions between the two versions
of each question design experiment. To assess the signifi-
cance of the differences in the responses, we conducted χ2-
tests as well as Fisher’s exact tests when the number of obser-
vations in individual cells was not sufficiently large. For the
main analyses regarding Hypothesis 1, we conducted logis-
tic random-effects panel models with the response distribu-
tion of each experiment as the dependent variable of a model
(see Appendix E “Analytic strategy” for detailed information
on the underlying data structure). We chose random-effects
models instead of fixed-effects models due to a considerable
number of respondents showing no variation in the depen-
dent variable over time. Hence, to attribute any changes
in our latent variable to non-time-constant effects, we used
random-effects models. Within each logistic panel model,
we estimated the interaction effects of the question design
and the separate dummy variables for each panel wave. By
including the several interaction effects of question design
and the variables for each panel wave, we could assess how
response effects change in each following wave compared to
Wave 1 (see Table 1 for an overview of the estimated models
and interaction terms).

To examine whether learning question contents causes
changes in satisficing response behavior across waves (Hy-
pothesis 2), we exclusively used data from the last wave of
our study. We compared the conditioned respondent group
(CG-short), which received identical question contents in
each wave of the study, with the unconditioned respondent
group (UG-short), which only received the respective ques-
tion contents in the last wave. For this analysis, we conducted
a cross-sectional multilevel logistic regression model, mod-
eling the six question design experiments as different satis-
ficing measurements nested within respondents to estimate
the effect of learning the question contents on satisficing re-
sponse behavior overall (for detailed information on the un-
derlying data structure, see Appendix E “Analytic strategy”).
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Table 1

Overview of estimated models and interaction effects for each hypothesis

Estimated interaction
Hypothesis Database Estimated model effect(s) Interpretation

H1 Waves 1-6 Logistic random-effects Question design Response effects in each wave
panel model × wave compared to Wave 1

H2 Wave 6 Cross-sectional multilevel Question design Response effect for conditioned
logistic regression model × conditioning frequency respondents compared to uncon-

ditioned respondents

H3 Wave 6 Cross-sectional multilevel Question design Impact of panel interval on di-
logistic regression model × conditioning frequency fference in response effects bet-

× panel interval ween conditioned and uncondi-
tioned respondents

H4 Wave 6 Cross-sectional multilevel Question design Impact of respondents’ cognitive
logistic regression model × conditioning frequency ability on difference in response

× cognitive abilities effects between conditioned and
unconditioned respondents

H5 Wave 6 Cross-sectional multilevel Question design Impact of respondents’ motiva-
logistic regression model × conditioning frequency tion on difference in response

× motivation effects between conditioned and
unconditioned respondents

However, the variance measured at the group level is zero
likely due to the six experiments being randomly assigned
to each person individually. Hence, there is no determinable
cluster effect (as tested by calculating the ICC) and therefore
no determinable random effect (Donner, 1986). However, we
initially conducted cross-sectional multilevel logistic regres-
sion models to gain insight into the different variance com-
ponents and decided against replacing the multilevel mod-
els with robust generalized linear models both for reasons
of transparency and because multilevel models better reflect
the research design (experiments nested within respondents).
They enable us to generalize across experiments and types of
satisficing instead of conducting multiple individual tests for
each experiment. The multilevel model included an interac-
tion effect of question design and conditioning frequency to
assess whether response effects are different between condi-
tioned and unconditioned respondents (see Table 1).

To test whether different intervals between panel waves
affect the extent of satisficing caused by learning the ques-
tion contents (Hypothesis 3), we again drew on the last wave
of the study but additionally included respondents who were
surveyed at a greater interval between the panel waves (CG-
long and UG-long). By including a dummy variable indicat-
ing the panel interval (short vs. long) into our cross-sectional
multilevel logistic regression model, we estimated a three-
way interaction effect of question design, conditioning fre-
quency, and panel interval. By estimating the three-way in-

teraction, we aimed to assess how different panel intervals
affect the difference in response effects between conditioned
and unconditioned respondents (see Table 1; for detailed in-
formation, see Appendix E “Analytic strategy”).

To test our Hypothesis 4 predicting a negative effect of
respondents’ cognitive ability on the extent of satisficing
caused by repeatedly answering identical question contents,
we again estimated a cross-sectional multilevel logistic re-
gression model based on data of the last panel wave and in-
cluding a three-way interaction of question design, condi-
tioning frequency, and cognitive ability. By doing so, we can
assess the moderating effect of respondents’ cognitive ability
on the differences in response effects between conditioned
and unconditioned respondents (see Table 1; for detailed in-
formation, see Appendix E “Analytic strategy”).

Lastly, to examine the moderating effect of respondent
motivation on the extent of satisficing caused by repeatedly
answering identical question contents (Hypothesis 5), we es-
timated the equivalent cross-sectional multilevel logistic re-
gression model with a three-way interaction of question de-
sign, conditioning frequency, and respondent motivation (see
Table 1; for detailed information, see Appendix E “Analytic
strategy”).

Validity analysis

To assess whether the extent of satisficing in the study
affects substantive results, we additionally conducted a va-
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lidity analysis. For this, we first used exploratory correla-
tional analyses to identify content-related variables that sig-
nificantly correlate with the issues addressed in each question
design experiment. We set the minimal threshold for corre-
lation at r = 0.2 to ensure that we only included content-
related variables sufficiently correlating with each respec-
tive experiment before estimating the impact of satisficing
on their substantive relationship. As the next step, we cal-
culated logistic regression models for each experiment based
on the data of Wave 6, including an interaction effect of the
selected content-variable and question design to initially as-
sess whether satisficing itself has an impact on the substantial
correlations between two variables. Finally, we conducted
logistic regression models for each experiment including a
three-way interaction effect of question design, the selected
content-variable, and conditioning frequency. By that, we
assessed whether the impact of the question version on sub-
stantial correlations between two variables is different for
conditioned or unconditioned respondents. In other words,
the estimated interaction effects indicate whether learning the
question contents impacted substantial correlations.

Robustness checks

To examine whether respondents who dropped out of the
panel systematically differed in their level of satisficing from
respondents who did not drop out, we conducted robustness
checks comparing the prevalence of satisficing between only
those respondents who stayed and the full sample, includ-
ing respondents who dropped out of the panel before the last
wave. We used logistic regression models for every experi-
ment in every wave, including an interaction effect of ques-
tion design and a dummy variable indicating attrition before
the last wave of the study. In case of significant interaction
effects, we can assume that respondents who dropped out of
the panel showed a different degree of satisficing behavior
from those who stayed in the panel.

4 Results

4.1 Extent of satisficing in each wave

Primacy effect

For the first response order experiment on adequate hous-
ing in Wave 1, we found a statistically significant primacy
effect (χ2(1) = 22.74; p < 0.001) with 78% of respondents
indicating that the state and not the individual should be re-
sponsible for the provision of housing when this statement
appeared first, whereas only 50% indicated that the state
should be responsible for housing when it was shown as the
last response category. Compared to this response effect of
28.0 percentage points (p.p.), our benchmark analyses on sat-
isficing response behavior within the GESIS Panel showed a
weaker but also statistically significant primacy effect of 15.9

p.p. (χ2(1) = 52.77; p < 0.001) (see Table 2). When we ex-
tended our analyses across waves (Wave 1 to 6), we found
statistically significant and similarly prevalent primacy ef-
fects in each wave (ranging from 14.1 to 21.4 p.p.; see Table
2; for more detailed results, see Appendix, Table B1).

However, results of the analysis on changes in satisficing
across panel waves did not provide evidence for a change in
primacy effect over the course of the panel study (Hypothesis
1). Although results of the logistic panel regression showed
decreased primacy effects in all waves compared to the first
wave, most of the effects were not significant (see Table 3,
Column 1 “Adequate housing”). We only found one signif-
icant effect for Wave 4 (β = −1.18; z = −2.02; p = 0.044),
indicating that the primacy effect in the fourth wave was sig-
nificantly lower than in the first wave of the study. However,
the results did not show an overall pattern of significant de-
crease across waves.

Regarding the second response order experiment on so-
cial trust, we did not find a statistically significant primacy
effect in Wave 1 (χ2(1) = 1.67; p = 0.179) with 44% of re-
spondents stating that most people can be trusted when this
option appeared first and 36% indicating that most people
can be trusted when it appeared as the last response option.
Comparing this effect of 7.7 p.p. to the equivalent primacy
effect found within the GESIS Panel, we see that the identical
experiment yielded a smaller but highly significant response
effect of 6.5 p.p. (χ2(1) = 19.04; p < 0.001) across respon-
dents of the benchmark study (see Table 2). For the following
five waves of our non-probability panel study, we found sim-
ilar results as in Wave 1 with rather small and non-significant
response effects ranging from 2.5 to 4.3 p.p., except for Wave
3, which shows a non-significant but contradictory negative
response effect of about 4.0 p.p. (χ2(1) = 0.46; p = 0.499)
and Wave 4 showing a significant primacy effect of 12.0 p.p.
(χ2(1) = 4.23; p = 0.040; see Table 2; for more detailed
results, see Appendix, Table B2).

Assessing the change in satisficing across waves, results
of the logistic panel model do not show a pattern of constant
increase or decrease in primacy effects across waves. More-
over, we did not find statistically significant differences in the
extent of primacy effect compared to Wave 1, so that Hypoth-
esis 1 is not supported (see Table 3, Column 2 “Trust”).

Acquiescence

For the first acquiescence experiment on women in poli-
tics in Wave 1, we found a statistically significant response
effect (χ2(1) = 11.70; p = 0.001) with 23% indicating that
men are emotionally better suited for politics than women in
the agree/disagree question format compared to only 8% stat-
ing that men are emotionally better suited when construct-
specific response options were given. This response effect of
14.9 p.p. was stronger than the response effect of 6.1 p.p.
(χ2(1) = 22.46; p < 0.001) found within the GESIS Panel
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(see Table 2). Over the next five waves, we found similar
results with significant acquiescence bias in most waves and
effect sizes ranging from 3.2 to 16.8 p.p. (see Table 2; for
more detailed results, see Appendix, Table B3).

However, again we did not find significant changes in re-
sponse effects across waves (see Table 3, Column 3 “Women
in politics”). In addition, the results show no consistent pat-
tern of increase or decrease over time, so that Hypothesis 1
is not supported.

Regarding the second acquiescence experiment on causes
of crime, we again found statistically significant response ef-
fects in the first wave of the study (χ2(1) = 5.03; p = 0.025).
67% of respondents reported that individuals are responsible
for crime and lawlessness in the country in the agree/disagree
format of the question, whereas only 54% indicated that in-
dividuals are responsible when they had to choose from ex-
plicitly stated construct-specific response categories. The re-
sulting response effect of 13.3 p.p. was similar to the one
found within the GESIS Panel (17.6 p.p. (χ2(1) = 65.19; p <
0.001; see Table 2). Results of the subsequent panel waves
also showed significant effects in the majority of waves with
a range in effect sizes from 0.4 p.p. to 13.9 p.p. (see Table 2;
for more detailed results, see Appendix, Table B4).

Again, when investigating whether satisficing changes
across waves (H1), we do not find an overall pattern of in-
crease or decrease in the extent of acquiescence across waves
and further, no significant differences between the response
effects occurring in each wave compared to Wave 1 (see Ta-
ble 3, Column 4 “Crime”).

Saying “don’t know”

With respect to the first experiment which manipulated
the existence of a “don’t know” response option, we found
a statistically significant response effect in the first wave
(p = 0.001) with 10% saying “don’t know” instead of pro-
viding a substantial answer when a “don’t know” response
option was given, whereas only 1% chose to opt for nonre-
sponse rather than providing a substantial answer when there
was no “don’t know” option offered. This response effect of
9.3 p.p. was weak compared to the benchmark study, which
showed a response effect of 24.8 p.p. (p < 0.001; see Ta-
ble 2). A possible explanation for this might be that “don’t
know” response categories are rarely used in the GESIS
Panel, which might increase respondents’ attention to this
category and encourages them to say “don’t know” instead
of providing a substantial answer. For the subsequent five
waves of our study, we found similar results with signifi-
cant response effects regarding saying “don’t know”, varying
from 13.2 to 17.9 p.p. (see Table 2; for more detailed results,
see Appendix, Table B5).

Results of the logistic panel regression did not show a
clear pattern of increase or decrease across waves. Thus,
similar to our previous findings, we did not find significant

differences in the extent of saying “don’t know” between the
panel waves, so that Hypothesis 1 is not supported (see Table
3, Column 5 “Courts”).

For the second “don’t know” experiment on smart leaders
we found a statistically significant response effect in the first
wave of the study (p < 0.001). 17% of the respondents said
“don’t know” when the respective response category was of-
fered compared to only 1% of respondents who opted for
item nonresponse instead of providing a substantial answer
when the “don’t know” category was not given, resulting in
a 16.6 p.p. response effect. For this experiment, the equiv-
alent response effect within the benchmark study was simi-
larly strong (17.6 p.p. (p < 0.001); see Table 2). The remain-
ing five waves of our study showed consistently significant
response effects of similar magnitude, ranging from 10.7 to
22.4 p.p. (see Table 2: for more detailed results, see Ap-
pendix, Table B6).

Consistent with the results of the preceding five question
design experiments, we did not find an overall pattern of
increase or decrease in saying “don’t know” across waves.
Again, response effects in subsequent panel waves were not
significantly different from Wave 1, indicating that satisfic-
ing did not substantially change over the course of our panel
study, so that Hypothesis 1 was not supported (see Table 3,
Column 6 “Smart leaders”).

4.2 Learning mechanism underlying satisficing re-
sponse behavior over time

The cross-sectional multilevel model estimating an over-
all response effect per respondent (as the single question de-
sign experiments were nested within respondents) as well
as its difference between conditioned and unconditioned re-
spondents shows similar results compared with the analyses
within panel waves. Whereas the cross-sectional multilevel
model provides additional evidence on the occurrence of sat-
isficing in our data (β = 0.53; z = 5.09; p < 0.001; see Model
2 “Response effect” in Table 4), we did not find a significant
difference in the extent of satisficing between the differently
conditioned respondents (β = −0.02; z = −0.15; p = 0.879;
see Model 3 “Learning of contents” in Table 4). This leads
to a lack of support for Hypothesis 2.

Panel interval

Comparing respondents of the short interval (i.e., about
one month between the waves) to respondents of the long in-
terval (i.e., about three months), we did not find differences in
the extent of satisficing between the two respondent groups
(β = 0.08; z = 0.52; p = 0.604). Whereas the results again
provide clear evidence for the existence of response effects
due to satisficing in both intervals (β = 0.54; z = 5.09;
p < 0.001), we did not find a statistically significant effect
of panel interval on the change in satisficing caused by learn-
ing of the questionnaire content (β = −0.11; z = −0.51;
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Table 3

Logistic random-effects panel regression models of question design experiments with response effects in each wave com-
pared to Wave 1

Response order Acquiescence Don’t know

Adequate Women Smart
housing Trust in politics Crime Courts leaders

Question design State is Most people Most men Item Item
experiment responsible can be trusted better suited Individuals nonresponse nonresponse

Question design×Wave 2 −1.005 −0.845 −0.597 0.104 0.995 −0.038
(0.590) (0.743) (0.847) (0.470) (1.737) (1.587)

Question design×Wave 3 −0.700 0.114 −0.151 0.219 0.185 0.534
(0.580) (0.726) (0.864) (0.471) (1.687) (1.599)

Question design×Wave 4 −1.179* 0.935 −0.106 −0.469 −0.054 0.098
(0.585) (0.750) (0.851) (0.470) (1.687) (1.580)

Question design×Wave 5 −1.026 −0.596 −1.125 −0.203 0.928 0.590
(0.583) (0.748) (0.831) (0.474) (1.695) (1.578)

Question design×Wave 6 −0.727 0.346 0.456 0.086 1.248 −0.379
(0.576) (0.740) (0.839) (0.479) (1.719) (1.597)

ln(σ2
u)a 2.188*** 3.680*** 2.775*** 1.098*** 2.382*** 1.630***

(0.164) (0.226) (0.194) (0.167) (0.231) (0.252)

Constant 0.085 −2.515*** −5.817*** 0.247 −8.827*** −7.015***

(0.322) (0.602) (0.598) (0.251) (1.263) (1.153)

Wald 105.25 28.53 62.20 42.52 67.14 78.97
Observations 1,615 1,626 1,618 1,619 1,626 1,626
Number of respondents 271 271 271 271 271 271

Standard errors in parentheses
a Logged variance of the random effect
* p < 0.05 ** p < 0.01 *** p < 0.001

p = 0.610), so that Hypothesis 3 is not supported (see Model
4 “Panel interval” in Table 4).

Cognitive ability

We find no significant impact of cognitive ability on the
change in satisficing caused by learning of the question-
naire content for either respondents’ actual cognitive perfor-
mance at a cognitive reflection task nor for respondents’ level
of formal education (cognitive performance: β = −0.15;
z = −1.04; p = 0.299; education, middle compared to low:
β = 0.20; z = 0.51; p = 0.608; high compared to low:
β = −0.23; z = −0.63; p = 0.530). Noteworthy, in addi-
tion to finding no significant effect of cognitive performance
and education on the change in satisficing caused by learn-
ing of the questionnaire content, we did not find a significant
effect of respondents’ cognitive ability on the extent of satis-
ficing in general (cognitive performance: β = 0.00; z = 0.04;
p = 0.970; education, middle compared to low: β = −0.22;

z = −0.84; p = 0.403; high compared to low: β = 0.04;
z = 0.13; p = 0.894). Accordingly, the findings did not sup-
port Hypothesis 4 and contradicted the repeatedly assumed
effect of cognitive ability on satisficing (see Models 5 “Cog-
nitive performance” and Model 6 “Education” in Table 4).

Motivation

The cross-sectional multilevel model estimating a three-
way interaction effect of question design, conditioning fre-
quency, and respondent motivation to assess the impact of re-
spondent motivation on the change in satisficing did not show
a significant effect. In particular, we did not find evidence for
an effect of respondent motivation on the existence of satis-
ficing in general (β = −0.17; z = −1.55; p = 0.122) nor the
effect of respondent motivation on the change in satisficing
caused by repeatedly answering identical question contents
(β = −0.08; z = −0.53; p = 0.593). Accordingly, our find-
ings did not support Hypothesis 5 (see Model 7 “Motivation”
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in Table 4).

4.3 Validity analysis

For the validity analysis, we only included correlations
with at least r = 0.2 to investigate the impact of satisficing
on substantial results. Only for three out of the six question
design experiments we find sufficient correlations larger than
r = 0.2. Both response order experiments and the first acqui-
escence experiment substantially correlated with a content-
related variable. For the first response order experiment on
adequate housing, we found a correlation with attitudes to-
wards provision of jobs by the government (r = 0.23), for the
second response order experiment on social trust, we found
a correlation with an item of the Big Five Inventory (BFI-10)
(Rammstedt et al., 2014), indicating whether a respondent
easily trusts others (r = 0.45). Lastly, for the first acquies-
cence experiment on women in politics, we found a corre-
lation with attitudes towards women’s full-time employment
and family life of r = 0.25.

The validity analysis conducted for these three experi-
ments show a statistically significant effect of satisficing on
the bivariate association of the first response order experi-
ment on public housing and the content-related variable atti-
tudes towards job provision by the government (β = 0.32;
z = 2.95; p = 0.003) (for detailed results, see Table 5,
Model 1). However, we did not find significantly different
effects of satisficing between conditioned and unconditioned
respondents on the correlation of two content-related vari-
ables (adequate housing: β = 0.10; z = 0.43; p = 0.665;
trust: β = −0.54; z = −1.34; p = 0.217; women in politics:
β = −0.11; z = −0.37; p = 0.709; for detailed results, see Ta-
ble 5, Models 4 to 6 for the respective experiment). This in-
dicates that learning the question contents across waves does
not cause changes in the degree of satisficing which in turn
could differently affect substantial results.

4.4 Robustness check

The robustness checks did not show a statistically signif-
icant difference in the extent of satisficing between respon-
dents who dropped out of the panel and those who stayed.
Thus, our findings are likely not affected by panel attri-
tion; respondents who participated in all six panel waves
are probably not significantly different from respondents who
dropped out with respect to their satisficing response strate-
gies (for detailed results, see Table 6).

5 Discussion

Satisficing is a known threat to the quality of survey re-
sponses. In this paper, we investigated satisficing response
behavior and its underlying mechanisms within panel stud-
ies. We used data from a survey experiment within a German

non-probability online access panel that manipulated the fre-
quency with which respondents received identical questions
over the course of six panel waves to examine whether satis-
ficing response behavior changes across waves and whether
learning of the questionnaire content (i.e., answering the
same questions over multiple waves) is responsible for these
changes. To measure the extent of satisficing, we used ques-
tion design experiments indicating the extent of primacy ef-
fects, acquiescence, and saying “don’t know”.

Overall, we show that the panel data is considerably af-
fected by the three forms of satisficing that we studied—
choosing first response options, acquiescence, and saying
“don’t know”—and that the magnitude of satisficing in
our data was similar to the magnitude of satisficing in the
probability-based panel that we used as a benchmark study.
However, we did not find support for the existence of learn-
ing effects across panel waves that cause changes in satis-
ficing response behavior: First, we did not find significant
changes in satisficing across the six panel waves. Second,
we did not find significant differences in the extent of satis-
ficing between the two experimental groups which differed
in the frequency of receiving identical question contents (six
times vs. one time). This finding indicates that learning of
the questionnaire content is not responsible for variations in
satisficing across waves. Furthermore, we did not find a sig-
nificant impact of panel interval or respondent characteristics
such as cognitive ability and motivation on changes in satis-
ficing.

Consistent with previous studies (e.g., Bach & Eckman,
2018, 2020; Billiet & Davidov, 2008; Sun et al., 2019),
our research provides additional support for the absence of
changes in satisficing response behavior over the course of
panel studies. Contrary to our findings, two previous studies
by Schonlau and Toepoel (2015) and Warren and Halpern-
Manners and Warren (2012) found evidence for learning ef-
fects in satisficing across waves of panel studies. However,
these two studies investigated satisficing within panel studies
for different indicators, such as straightlining and motivated
misreporting. In contrast, results of the only previous study
that investigated one of our indicators, acquiescence, simi-
larly showed no changes in the tendency to answer affirma-
tively over time (Billiet & Davidov, 2008).

One of the strengths of our study is that the question de-
sign experiments allowed us to directly assess the extent of
satisficing for each experiment in each wave. Thus, our study
is one of the first that can quantify the extent of satisficing
in each wave and illustrates that it often reached 10 percent
or more of the given responses. Due to these strong re-
sponse effects, distributions of variables are strongly affected
by satisficing. Yet, researchers are often interested in associ-
ations between variables rather than univariate distributions.
To address this aspect, we implemented a validity analysis
in which we tested whether satisficing affects bivariate as-
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Table 5

Validity analyses: Logistic regression models of question design experiments in Wave 6 with effect of question format on
substantive correlations

Response order Acquiescence Response order Acquiescence

Adequate Women Adequate Women
housing Trust in politics housing Trust in politics

(1) (2) (3) (4) (5) (6)

Content-related variable 0.211** 0.899*** 0.295** 0.131 0.705*** 0.250
(0.066) (0.143) (0.114) (0.091) (0.180) (0.154)

Question Design (QD) −0.391 −0.586 0.133 −0.248 −1.306 −0.418
(Ref.: Control version) (0.431) (0.753) (0.726) (0.592) (1.062) (0.990)

QD×content-related variable 0.316** 0.225 0.164 0.278 0.445 0.205
(0.107) (0.213) (0.146) (0.143) (0.295) (0.204)

Conditioning frequency - - - −0.924 −1.414 −0.774
(Ref.: Unconditioned) - - - (0.590) (1.078) (1.150)

Cond. freq.×content-related variable - - - 0.166 0.507 0.103
- - - (0.134) (0.304) (0.231)

QD×cond. freq. - - - −0.348 1.738 1.235
- - - (0.883) (1.558) (1.475)

QD×cond. freq.×content-related variable - - - 0.095 −0.544 −0.110
- - - (0.220) (0.441) (0.296)

Constant −0.682* −3.406*** −3.471*** −0.229 −2.875*** −3.127***

(0.291) (0.507) (0.562) (0.406) (0.652) (0.734)

Observations 518 551 528 518 551 528

Standard errors in parentheses
* p < 0.05 ** p < 0.01 *** p < 0.001

sociations (form-resistant correlation hypothesis). We show
that satisficing can affect associations between variables; this
finding increases concern with respect to the high degree of
satisficing that we found in our panel data.

Our study has several limitations that need to be consid-
ered when generalizing our findings to other panel studies.
First, we rely on data from respondents of a non-probability
panel, and these respondents might show specific response
behaviors with limited generalizability to the general pop-
ulation (Chang & Krosnick, 2009). However, our analyses
show a similar degree of satisficing within the benchmark
probability-based panel. This finding is in line with previ-
ous research that did not find significant differences between
respondents of probability and non-probability-based stud-
ies for most satisficing indicators (Cornesse & Blom, 2020).
Nevertheless, the comparison of the extent of satisficing be-
tween the non-probability study and the probability-based
benchmark study only focuses on one single panel wave due
to the data available. Thus, there was no benchmark for
a change in satisficing across waves in a probability-based

panel study. Moreover, for a few of the question design ex-
periments, the differences in the magnitude of satisficing be-
tween the non-probability and probability-based study were
large (e.g., experiment on “Courts” with the response ef-
fect being more than twice as large in the probability-based
panel). We further believe that the high experience level of
members of a non-probability online panel could have af-
fected the generalizability of the study’s conclusion: The
changes across panel waves could be underestimated since
respondents have likely already participated in many surveys
and their level of satisficing could have become more sta-
ble compared to less experienced respondents. Future ex-
perimental research should investigate satisficing over time
in probability-based panels to further examine found differ-
ences and the overall generalizability of our results. As an
additional limitation, one could argue, that the underlying
data does not meet the requirements to be used in random-
effects models as it stems from a non-probabilistic online-
access panel (see e.g., Gelman & Hill, 2006). We therefore
tested whether fixed-effects models would produce compara-
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ble results. In fact, our central findings still hold when us-
ing such models. However, due to our research question, it
was necessary to use random-effects models to attribute any
change in our latent variable to non-time-constant effects,
knowing that such an approach might introduce bias into our
results.

Another limitation is that respondents saying “don’t
know” might not necessarily satisfice but have no opinion on
a topic and select this response category after they invested
sufficient effort in the cognitive process of response gener-
ation (see, for example, Converse, 1970, on non-attitudes).
Additionally, our study focused on only three out of a range
of satisficing indicators. Future research should experimen-
tally investigate whether the findings of the present study can
be replicated with other indicators of satisficing response be-
havior, such as straightlining, choosing the middle response
option, or speeding (Borgers et al., 2004; Kim et al., 2019;
Zhang & Conrad, 2014). Moreover, our study uses a rather
crude measure of respondent motivation by drawing on the
concept of need for cognition. Need for cognition only serves
as a proxy and does not directly capture a respondent’s mo-
tivation to answer the survey questionnaire. Consequently,
future studies should investigate whether our findings re-
garding the influence of respondent motivation on satisficing
across waves are reproducible with more task-specific mea-
sures of respondents’ motivation.

Future studies with online panels could further make use
of the multitude of possibilities to employ innovative designs
to test and measure satisficing, for example, by using para-
data, such as timestamps and mouse movements as objective
indirect measures of satisficing or by exploring possibilities
of responsive designs such as tailored messages to respon-
dents to reduce satisficing in longitudinal studies. As the
between-subject design of our study only allows for com-
parisons between experimental groups and not for an in-
vestigation of situational factors causing changes in satisfic-
ing within respondents, future work could consider employ-
ing within-subject designs, for example, based on MTMM-
experiments to disentangle the effects of respondent traits
and situational factors on satisficing across panel waves.

Nevertheless, the present research contributes to the lit-
erature by providing experimental evidence on an underex-
plored phenomenon: changes in satisficing response behav-
ior in longitudinal studies. Our findings of relatively large
satisficing effects that do not diminish over the panel waves
suggest that satisficing poses a continuous problem for panel
studies. For survey practice, the considerable magnitude of
response effects in all waves of the study implies that specific
question designs foster the occurrence of satisficing response
behavior and should be avoided wherever possible. For ex-
ample, survey practitioners should try to replace questions
using agree/disagree response options with questions using
construct-specific response options, omit “don’t know” re-

sponse options if not absolutely necessary, and display grid
questions in an item-by-item format (Krosnick et al., 2002;
Roßmann et al., 2018; Saris et al., 2010). Furthermore, even
experienced respondents, who participate in all waves of a
longitudinal study still seem to have a relatively high likeli-
hood of using satisficing as a response strategy. Our findings
should encourage survey practitioners to systematically mon-
itor the extent of satisficing in their panel studies by continu-
ously checking response patterns in problematic question de-
signs along with other indicators such as response time mea-
surements. Additionally, question design experiments, sim-
ilar to ours, could be part of a data quality reporting, which
would allow to quantify the response effects in each wave. In
general terms, incorporating a standardized response quality
reporting that is comparable across panel waves and ideally
across studies could be helpful for both data users and study
designers.
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Appendix A
Experimental design

Table A1

Experimental setup with gross and net size of the experimental group across waves

Panel interval short Panel intervall long

Conditioned Unconditioned Conditioned Unconditioned

Gross size Net size Gross size Net size Gross size Net size Gross size Net size

Wave

Wave 1 650 441 644 441 647 648 442 439
Wave 2 441 441 383 375 442 439 346 337
Wave 3 383 375 322 318 346 337 320 300
Wave 4 322 318 306 307 320 300 293 272
Wave 5 306 307 291 297 293 272 272 245
Wave 6 291 297 271 281 272 245 247 232

In every wave, respondents were randomly and independently assigned to one of two versions of six question design experi-
ments to measure satisficing. For reasons of conciseness, this treatment level with the gross and net size of the experimental
groups is not displayed by question design experiment and for each wave separately. However, the gross and net size of
the treatment groups are comparable across the different question design experiments with net sample sizes ranging from
n = 203 to about n = 239 in Wave 1 to n = 99 to n = 147 in Wave 6. For most analyses, we only used those respondents
who completed each of the six panel waves to enable a direct comparison of response effect sizes; robustness checks using
the full sample of the respective wave are provided in Table 6.
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Appendix B
Question design experiments

Satisficing indicator: Primacy effect

Adequate housing

State first “Some people think that the state should provide adequate housing for everyone, while others think that everyone
should take care of their own housing. Which of these views comes closest to your opinion?”

• The state should provide adequate housing
• Everyone should take care of their own housing

Individual first “Some people think that everyone should take care of their own housing, while others think that the state
should provide adequate housing for everyone. Which of these views comes closest to your opinion?”

• Everyone should take care of their own housing.
• The state should provide adequate housing.

Trust

Trust most people first “Generally speaking: Do you think that most people can be trusted, or that you can’t be careful
enough when dealing with other people?”

• Most people can be trusted
• You can’t be too careful.

Be careful first “Generally speaking: Do you think that you can’t be careful enough when dealing with other people, or that
most people can be trusted?”

• You can’t be too careful.
• Most people can be trusted.

Satisficing Indicator: Aquiescence

Crime

Agree/Disagree “Do you agree or disagree with this statement? Individuals are more to blame than social conditions for
crime and lawlessness in this country.”

• Agree
• Disagree

Construct-specific “Which in your opinion is more to blame for crime and lawlessness in this country - individuals or social
conditions?”

• Individuals
• Social conditions

Women in politics

Agree/Disagree “Do you agree or disagree with this statement? Most men are better suited emotionally for politics than are
most women.”

• Agree
• Disagree

Construct-specific “Would you say that most men are better suited emotionally for politics than are most women, that men
and women are equally suited, or that women are better suited than men in this area?”

• Men are better suited
• Men and women are equally suited
• Women are better suited
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Satisficing Indicator: Saying “don’t know”

Courts

“Don’t know” category existent “In general, do you think courts are too tough or not tough enough on criminals, or do you
not know?”

• Too tough

• Not tough enough

• Don’t know

Without “Don’t know” category “In general, do you think courts are too tough or not tough enough on criminals?”

• Too tough

• Not tough enough

Smart leaders

“Don’t know” category existent “Do you think that the government is run almost entirely by smart people, or do you think
that quite a few in government don’t seem to know what they’re doing, or do you not know?”

• Run by smart people

• Don’t know what they are doing

• Don’t know

Without “Don’t know” category “Do you think that the government is run almost entirely by smart people, or do you think
that quite a few in government don’t seem to know what they’re doing?”

• Run by smart people

• Don’t know what they are doing
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Table B1

Response order experiment: “Adequate housing”

Difference (in
State first State second percentage points) χ2 p-value

Wave 1

State 77.61 49.63 27.98 22.74 0.000Individual 22.39 50.37 −27.98
Total 100% 100% -
N 134 135 -

Wave 2

State 68.35 50.39 17.96 8.97 0.003Individual 31.65 49.61 −17.96
Total 100% 100% -
N 139 129 -

Wave 3

State 70.29 48.85 21.44 12.85 0.000Individual 29.71 51.15 −21.44
Total 100% 100% -
N 138 131 -

Wave 4

State 60.58 45.04 15.54 6.50 0.011Individual 39.42 54.96 −15.54
Total 100% 100% -
N 137 131 -

Wave 5

State 60.14 42.86 17.28 8.11 0.004Individual 39.86 57.14 −17.28
Total 100% 100% -
N 138 133 -

Wave 6

State 64.06 50.00 14.06 5.42 0.020Individual 35.94 50.00 −14.06
Total 100% 100% -
N 128 142 -
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Table B2

Response order experiment: “Trust”

Difference (in
Trust first Trust second percentage points) χ2 p-value

Wave 1

Trust 43.7 36.03 7.67 1.66 0.197Be careful 56.3 63.97 −7.67
Total 100% 100% -
N 135 136 -

Wave 2

Trust 38.13 35.61 2.52 0.19 0.667Be careful 61.87 64.39 −2.52
Total 100% 100% -
N 139 132 -

Wave 2

Trust 35.71 39.69 −3.98 0.46 0.499Be careful 64.29 60.31 3.98
Total 100% 100% -
N 140 131 -

Wave 4

Trust 42.75 30.71 12.04 4.23 0.040Be careful 57,25 69.29 −12.04
Total 100% 100% -
N 131 140 -

Wave 5

Trust 40.15 35.82 4.33 0.54 0.463Be careful 59.85 64.18 −4.33
Total 100% 100% -
N 137 134 -

Wave 6

Trust 43.66 39.53 4.13 0.47 0.491Be careful 56.34 60.47 −4.13
Total 100% 100% -
N 142 129 -
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Table B3

Acquiescence experiment: “Women in politics”

Agree/Disagree Construct-specific Difference (in
form form percentage points) χ2 p-value

Wave 1

Men better 22.66 7.8 14.86 11.70 0.001Men not better 77.34 92.2 −14.86
Total 100% 100% -
N 128 141 -

Wave 2

Men better 15.38 12.14 3.24 0.60 0.439Men not better 84.62 87.86 −3.24
Total 100% 100% -
N 130 140 -

Wave 3

Men better 18.66 9.63 9.03 4.52 0.034Men not better 81.34 90.37 −9.03
Total 100% 100% -
N 134 135 -

Wave 4

Men better 22.14 8.63 13.51 9.55 0.002Men not better 77.86 91.37 −13.51
Total 100% 100% -
N 131 139 -

Wave 5

Men better 19.08 10.79 8.29 3.67 0.055Men not better 80.92 89.21 −8.29
Total 100% 100% -
N 131 139 -

Wave 6

Men better 26.32 9.49 16.83 13.07 0.000Men not better 73.68 90.51 −16.83
Total 100% 100% -
N 133 137 -



294 F. KRAEMER, H. SILBER, B. STRUMINSKAYA, M. SAND, M. BOSNJAK, J. KOSSMANN, AND B. WEISS

Table B4

Acquiescence experiment: “Crime”

Agree/Disagree Construct-specific Difference (in Fisher’s
form form percentage points) exact p-value

Wave 1

Individual 67.41 54.07 9.31 0.001Circumstances 32.59 45.93 −9.31
Total 100% 100% -
N 135 135 -

Wave 2

Individual 67.67 55.47 13.57 0.000Circumstances 32.33 44.53 −13.57
Total 100% 100% -
N 133 137 -

Wave 3

Individual 73.08 61.43 16.77 0.000Circumstances 26.92 38.57 −16.77
Total 100% 100% -
N 130 140 -

Wave 4

Individual 68.35 67.94 17.18 0.000Circumstances 31.65 32.06 −17.18
Total 100% 100% -
N 139 131 -

Wave 5

Individual 72.79 66.17 17.93 0.000Circumstances 27.21 33.83 −17.93
Total 100% 100% -
N 136 133 -

Wave 6

Individual 75.94 62.04 13.23 0.000Circumstances 24.06 37.96 −13.23
Total 100% 100% -
N 133 137 -
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Table B5

Don’t know experiment: “Courts”

Agree/Disagree Construct-specific Difference (in Fisher’s
form form percentage points) exact p-value

Wave 1

Nonresponse 10.07 0.76 9.31 0.001Substantial Answer 89.93 99.24 −9.31
Total 100% 100% -
N 139 132 -

Wave 2

Nonresponse 14.29 0.72 13.57 0.000Substantial Answer 85.71 99.28 −13.57
Total 100% 100% -
N 133 138 -

Wave 3

Nonresponse 17.52 0.75 16.77 0.000Substantial Answer 82.48 99.25 −16.77
Total 100% 100% -
N 137 134 -

Wave 4

Nonresponse 17.91 0.73 17.18 0.000Substantial Answer 82.09 99.27 −17.18
Total 100% 100% -
N 134 137 -

Wave 5

Nonresponse 18.66 0.73 17.93 0.000Substantial Answer 81.34 99.27 −17.93
Total 100% 100% -
N 134 137 -

Wave 6

Nonresponse 13.97 0.74 13.23 0.000Substantial Answer 86.03 99.26 −13.23
Total 100% 100% -
N 136 135 -
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Table B6

Don’t know experiment: “Smart leaders”

Agree/Disagree Construct-specific Difference (in Fisher’s
form form percentage points) exact p-value

Wave 1

Nonresponse 17.32 0.69 16.63 0.000Substantial Answer 82.68 99.31 −16.63
Total 100% 100% -
N 127 144 -

Wave 2

Nonresponse 20.61 0.71 19.90 0.000Substantial Answer 79.39 99.29 −19.90
Total 100% 100% -
N 131 140 -

Wave 3

Nonresponse 23.19 0.75 22.44 0.000Substantial Answer 76.81 99.25 −22.44
Total 100% 100% -
N 138 133 -

Wave 4

Nonresponse 15.15 0.72 14.43 0.000Substantial Answer 84.85 99.28 −14.43
Total 100% 100% -
N 135 136 -

Wave 5

Nonresponse 18.52 0.74 17.78 0.000Substantial Answer 81.48 99.26 −17.78
Total 100% 100% -
N 135 136 -

Wave 6

Nonresponse 11.43 0.76 10.67 0.000Substantial Answer 88.57 99.24 −10.67
Total 100% 100% -
N 140 131 -
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Appendix C
Question wordings

Cognitive reflection task

Now we would like to ask you to give your assessment on the following questions.

• A racket and a ball cost a total of 1,10 euros. The racket costs 1,00 Euro more than the ball. How much does the ball
cost?

_______ cents

• If 5 machines take 5 minutes to produce 5 products, how long would it take 100 machines to produce 100 products?

_______ minutes

• In a lake there is a spot with lily pads. Every day, the size of the spot doubles. If it takes 48 days for the water lilies to
cover the entire lake, how long would it take for the water lilies to cover half of the lake?

_______ days

Education

What is your highest educational degree?

• Still a student

• Finished school without degree

• Lower secondary school or polytechnic secondary school, degree 8th or 9th grade

• Secondary school or polytechnic secondary school, degree 10th grade

• Advanced technical college certificate

• General qualification for university entrance

• Other degree, namely:

Need for Cognition (NfC)

Below you will again find statements that relate to personal characteristics and may apply to you to a greater or lesser extent.
For each statement, please indicate the extent to which it applies to you in general.

• It is enough for me simply to know the answer without understanding the reasons for the answer of a problem.

• I like my life to be full of tricky tasks to solve.

• I would prefer more complicated problems to simple problems.

• First and foremost, I think because I have to.

1 = Does not apply at all; . . . ; 4 = Neither; . . . ; 7 = Applies completely

Content-related variables for validity analyses

Job provision

To what extent do you agree or disagree with the following statement? It is the responsibility of a government to provide a job
for everyone who wants one.

1 = Strongly disagree; . . . ; 7 = Strongly agree; 99 = Don’t know
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Item 2 of Big Five Inventory (BFI-10)

I trust others easily, believe that there is good in people.
1 = Does not apply at all; 2 = Rather not true; 3 = Neither; 4 = Rather true; 5 = Applies completely

Women’s full-time employment and family life

To what extent do you agree or disagree with the following statement? All in all, family life suffers when the woman
works full time.

1 = Strongly disagree; . . . ; 7 = Strongly agree; 99 = Don’t know
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Appendix D
Outcome Rates

Table D1

Completion rates (COMR) per wave and respondent group (in percent)

Conditioned Group Unconditioned Group Conditioned Group Unconditioned Group
(short interval) (short interval) (long interval) (long interval)

Wave 1 95.66 92.65 95.88 93.01
Wave 2 86.85 85.03 78.28 76.77
Wave 3 84.29 85.03 92.49 89.02
Wave 4 95.63 96.85 91.85 90.97
Wave 5 95.10 97.06 92.83 90.07
Wave 6 93.45 94.61 90.81 94.69

Table D2

Attrition rates (ATTR) per wave and respondent group (in percent)

Conditioned Group Unconditioned Group Conditioned Group Unconditioned Group
(short interval) (short interval) (long interval) (long interval)

Wave 1 – – – –
Wave 2 13.15 14.97 21.72 23.24
Wave 3 26.98 27.89 27.60 31.66
Wave 4 30.61 30.39 33.71 38.04
Wave 5 34.01 32.65 38.46 44.19
Wave 6 38.55 36.28 44.12 47.15

All attrition rates relate to the respondents who completed the first wave.
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Appendix E
Analytic strategy

Terms and Definitions

A: Cognitive abilities

D: Question design

F: Conditioning frequency

I: Panel interval

M: Motivation

W: Panel wave

S : Satisficing response behavior

Y: Response distribution (of question design experiment)

Equations of estimated models

Hypothesis 1 log (Pr (Yit = 1)) = γ00 + γ01Wt + γ10Dit + γ11WtDit + u0t + eit

Hypothesis 2 log (Pr (S it = 1)) = γ00 + γ01Wt + γ10DitFit + u0t + eit

Hypothesis 3: log (Pr (S it = 1)) = γ00 + γ01Wt + γ10DitFitIit + u0t + eit

Hypothesis 4: log (Pr (S it = 1)) = γ00 + γ01Wt + γ10DitFitAit + u0t + eit

Hypothesis 5: log (Pr (S it = 1)) = γ00 + γ01Wt + γ10DitFit Mit + u0t + eit
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