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In times of threat people often turn to social groups to fulfill various needs. In situations
where this threat is related to people’s personal sense of control, the model of group-
based control provides a social-identity-based account of why thinking and acting in
terms of group membership should become more likely to occur. We set out to extend
this perspective to the perception and processing of information about norms. Our
initial hypothesis, the norm vigilance hypothesis, was that threat to people’s personal
sense of control should induce a state where people become more vigilant for informa-
tion about relevant social norms. This should become evident in more accurate recall
of specifically this type of information under conditions of threat. In a series of four
studies, we investigated this hypothesis with different paradigms, but were unable to
find convincing evidence for the notion of norm vigilance in terms of enhanced accu-
racy. In a fifth study, we investigated an alternative hypothesis of motivated intergroup
distortion of information about social norms after threat, but did not find convincing
evidence for this mechanism either.

Keywords: social identity, control motivation, threat, norm conformity, vigilance, group
processes

Introduction to stimuli which threaten or directly undermine some
psychological need. The corresponding literature covers
experimentation and theorizing on reactions to threats
such as mortality salience (Rosenblatt et al., 1989),
uncertainty threat (Hogg and Adelman, 2013), mean-
ing threat (Proulx and Heine, 2008), environmental
threat (Barth et al., 2018), economic threat (Fritsche
and Jugert, 2017), as well as control threat (Fritsche
et al., 2013; Kay et al., 2008). Not only may insights
from this literature help to identify the motivational
circumstances under which norm conformity is most
likely to arise, the salience of social norms has also
been proposed and empirically identified as a moder-
ator of such defensive reactions to threat. This deci-
sive role of salient social norms is in line with the well-
established norm focus theory (Cialdini et al., 1991),
which proposes that only norms that are in focus will
guide behavior. The majority of studies demonstrating
an interactive effect of threat and norm salience origi-
nate from the literature on Terror Management Theory
(see Greenberg et al., 1986). In numerous published
studies, participants threatened with mortality salience
were more likely to conform to salient social norms (e.g.

When people feel their personal control to be threat-
ened, they may restore their sense of control by defining
themselves, and acting, as members of agentic groups
(Fritsche et al., 2013). This way, the helpless “I” can
turn into an agentic “We”. In fact, when threatened,
people have been shown to conform more to social rules
and conventions of their own groups (e.g., Stollberg et
al., 2017). At the same time, non-threatened partici-
pants rarely showed norm conformity (e.g., Jonas et al.,
2008; Fritsche et al., 2010). If norm conformity is use-
ful for restoring control as a group member, threatened
people should be highly motivated to detect and learn
about what the actual norms of their in-group are. This
may lead to personal vigilance for norm information.
The present research investigates the expressions and
mechanisms of people’s presumed norm vigilance fol-
lowing threat. Specifically, we hypothesized that threat
to personal control would increase people’s accuracy in
detecting in-group norms.

Motivational Accounts of Norm Conformity

Researchers have proposed a number of specific moti-
vational models to explain socially defensive reactions,
such as norm conformity, to a range of situational stim-
uli, commonly referred to as psychological threat (Jonas
et al.,, 2014). Broadly defined, the term threat refers

Routledge et al., 2004; Gailliot et al., 2008; Jonas et
al., 2008; Cox et al., 2009; Rothschild et al., 2009;
Fritsche et al., 2010; Jonas et al., 2013). Control threat
(Stollberg et al., 2017), and other types of threat (e.g.,
Schumann et al., 2014; Berkowitz and Lepage, 1967)
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have been shown to produce similar patterns depending
on salient social norms and related environmental cues.
Note that recently, the robustness and validity of mor-
tality salience effects have been the subject of contro-
versial discussion (see Klein et al., 2019; Chatard et al.,
2020; Schindler et al., 2021). A recent meta-analysis
of mortality salience x norm effects (Schindler et al.,
2023) found evidence for mortality salience increasing
people’s conformity with salient social norms across 64
studies. While the meta-analytic interaction effect was
of small to medium size, correcting for possible publi-
cation bias or p-hacking arrived at less strong effects,
putting doubt on the reliability of these effects.

Vigilance as a Reaction to Threat

One possible mechanism underlying norm-related re-
actions to threat may be found in heightened vigilance
after threat, as threat and vigilance have been identified
to be closely related phenomena. States of arousal have
often been associated with a shift in attentional focus
to situationally dominant stimulus features (Kallgren et
al., 2000). Several models of defensive reactions to
threat assume that psychological threat, at least initially,
elicits a state of attentional vigilance. In the literature
on unconscious vigilance, reactions to threat are de-
scribed as states of orientation to stimuli either related
to the threat or relevant resources (Holbrook et al.,
2011). Reactive Approach Motivation theory proposes
that threat (more specifically, goal conflict) initially elic-
its the behavioral inhibition related state of anxious un-
certainty, which people are motivated to overcome by
engaging in approach motivated behavior (McGregor,
Nash, Mann, and Phills, 2010). More generally, the
behavioral inhibition system has been proposed to play
an important role in immediate transient reactions to a
range of psychological threats (Jonas et al., 2014) and is
described to be associated with a psychological state of
anxious arousal, avoidance motivation, as well as vigi-
lance (Gray and McNaughton, 2003). Previous research
has also demonstrated that moderate manipulations of
control threat can facilitate subsequent processing of in-
formation (Pittman and D’Agostino, 1989). A mecha-
nism like this might also represent a general, mostly
unspecific vigilance in reaction to threat or a general ac-
curacy motive. However, some research points toward
more specific manifestations of vigilance after threat.
For example, social rejection was shown to enhance
memory performance for relevant social stimuli (Gard-
ner et al., 2000), the experience of specifically uncon-
trollable painful stimuli has been shown to heighten
vigilance for pain (Crombez et al., 2008), and meaning
threats were shown to enhance both general readiness
to perceive patterns as well as accuracy for correctly de-

tecting complex patterns (Proulx and Heine, 2009).

Norm Conformity as Control Striving

It has been argued that phenomena previously con-
sidered as basic defensive reactions to threat, such as
in-group bias, are in fact dependent on salient social
norms and hence represent identity based norm confor-
mity effects (Giannakakis and Fritsche, 2011). A large
proportion of research on the moderating role of salient
social norms on reactions to threat has focused on mor-
tality salience threat. This tested the assumption of ter-
ror management theory that people strive for symbolic
mortality by conforming to the ideals and standards of
their own culture (Jonas et al., 2008). However, social
identity related defensive reactions to mortality salience
might be better explained by a desire to attain control
and agency (Fritsche et al., 2008). Social norms do not
only represent information about what is considered ap-
propriate in specific situations but also what constitutes
thinking and acting in line with membership in a social
group. According to the model of group-based control,
groups can serve to maintain and restore perceptions of
control and agency via a process of redefining the self
in terms of group membership (Fritsche et al., 2013;
Greenaway et al., 2015). This should be the case es-
pecially in circumstances when personal control seems
lacking or threatened and available in-groups are them-
selves perceived as agentic (Stollberg et al., 2015). At
the same time, thinking and acting in terms of group
membership, that is, thinking and acting in line with
salient social norms, may be a potent strategy of attain-
ing perceptions of agency and control. When acting as
group members people demonstrate collective agency.
Given that in-group norms can be conceptualized as in-
formation about socially appropriate behavior, it should
come as no surprise that reactions to control threat are
guided by salient social norms (Stollberg et al., 2017).

The Present Research

Building on the model of group-based control and
the notion of vigilance as a consequence of psycholog-
ical threat, we proposed that threat to people’s sense
of control should elicit what we termed norm vigilance.
In contrast to the notion of unspecific general vigilance,
we proposed that in the context of norm-related reac-
tions to threat, a more specific mechanism may be at
play: When personal control is threatened, information
about appropriate behavior as a member of salient in-
groups should become more relevant, leading to priori-
tized attention for and processing of such cues. Hence,
threat to control should not only heighten conformity
with salient in-group norms, but also enhance the al-
location of attention to and processing of relevant nor-



mative information itself. This would be in line with
previous research showing that norm primes require di-
rect attention to be effective (Reno et al., 1993) and
that participants demonstrated conformity with previ-
ously primed norms only when they had been exposed
to a threat salience manipulation (Jonas and Fritsche,
2012). Norm vigilance should become evident in mea-
sures of attention and comprehension such as recall ac-
curacy. That is, when people become more motivated
to conform to social norms of a group, they should
pay more attention to information about those norms,
and hence be more accurate in recalling this informa-
tion. More specifically, we hypothesized the recall of
previously presented information about relevant social
norms, in contrast to information unrelated to in-group
norms, to be more accurate after control threat. Con-
sequently, such a mechanism may aid and facilitate effi-
cient norm conformity.

However, none of our studies provided evidence for
this hypothesis of increased norm vigilance after threat.
In four out of five studies, we focused on the concep-
tualization of vigilance in terms of improved precision
and accuracy for norm-related information. In one fi-
nal study, we investigated the alternative conceptual-
ization of norm vigilance as motivated intergroup dis-
tortion. Over the course of several years, we presented
our ideas, work-in-progress paradigms and preliminary
results at conferences and to colleagues in the field and
there appeared to be general consensus that our hy-
potheses are consistent with existing theories, have face
validity, and deserve further investigation. Hence, we
hope this manuscript serves not only to empty our file
drawer and make the data available to the field, but also
to prevent others from unavailingly pursuing identical
or very similar hypotheses without consideration of the
existing null-findings.

Study 1

To investigate our novel hypotheses, we conducted a
first study in which participants learned about the ap-
propriateness of behaviors in their in-group and two
out-groups. In addition to this, we manipulated the
salience of control, resulting in a 2 x 3 mixed-factorial
design with control salience as a between-subjects factor
with two levels (high control vs. low control) and sur-
veyed group (i.e., which group did a norm refer to) as
a within-subjects factor with three levels. Recall accu-
racy, as in the number of accurately recalled items (i.e.,
was the behavior deemed either acceptable or unaccept-
able), for all behaviors represented our main dependent
variable with a theoretical range of 0 to 6 correct items
per group. In line with our concept of norm vigilance,
we hypothesized an interaction of the two factors. More

specifically, we expected control salience to increase re-
call accuracy specifically for information about in-group
norms.

Method
Participants

We aimed to collect a minimum of 50 participants
per cell, because no previous data to estimate effect
sizes was available. One hundred seventeen partici-
pants (Mgge = 23.06, SDyge = 3.7) were recruited at a
German university campus. Out of this group, 68 were
female, 47 were male, and two did not specify a gender.
Participation was voluntary and participants received a
chocolate bar as compensation.

Procedure and Materials

After giving initial consent to participate in the study,
participants worked on the material on a laptop com-
puter in a public university hallway. Materials were pre-
sented using MediaLab and DirectRT (Jarvis, 2016).

Control Salience Manipulation. Participants were
randomly assigned to one of two versions of the con-
trol salience manipulation: Participants in the low (vs.
high) control condition were asked to think about and
describe two aspects of their lives that made them feel
unable to influence and control (vs. able to influence
and control) important things in their life and that made
them feel helpless (vs. efficacious). This task rep-
resented a slightly altered version of established ma-
nipulations of control salience (Fritsche et al., 2013;
Whitson and Galinsky, 2008). Instead of two aspects,
Fritsche et al. (2013) asked participants to list three as-
pects, while Whitson and Galinsky (2008) asked partic-
ipants to describe one event. To provide a manipulation
check, we then asked participants to indicate to what
extent these aspects signified they had control or had
no control over their lives on a 7-point scale (1 = very
low control to 7 = very high control).

Delay Task. Then, all participants completed a trans-
lated version of the mind wander delay task adapted
from McGregor, Nash, and Prentice (2010), in which
they were asked to type out their thoughts for a period
of three minutes, after which the task ended automati-
cally. We included this task as a delay task to allow for
effects of the threat salience manipulation to emerge.
Delay tasks have been shown to increase effect sizes of
defensive reactions to threat (Burke et al., 2010), and
have been included in most previous experimental stud-
ies on group-based control phenomena (e.g., Fritsche et
al., 2008; Fritsche et al., 2013; Stollberg et al., 2015;
Stollberg et al., 2017).



Group Norm Presentation. Subsequently, we intro-
duced participants to our bogus survey data task which
served to introduce a range of in-group and out-group
norms. We based our task on a similar task by Eriksson
et al. (2015). In an introductory text, we told partic-
ipants we were conducting research on the perception
of survey data and would present them with real survey
data from universities in Germany, Poland, and Czech
Republic (to provide an in-group and two out-groups)
concerning the appropriateness of a range of behaviors.
Next, all participants read they had been randomly as-
signed to the mode of presentation as text and received
some additional information about the nature of the
task. They were instructed to pay close attention to the
presented material, because we would later ask them
about the appropriateness of the mode of presentation
as well as about their personal opinion on some of the
behaviors. During the task, participants saw 18 sub-
sequent trials, each containing information about one
of the three surveyed groups (Germans vs. Poles vs.
Czechs) of which a majority was said to have deemed a
behavior as either acceptable or unacceptable. In real-
ity, we selected these behaviors on the basis of a small
pretest (n = 21) by excluding items that evoked the
clearest preference in the sample. In the following main
task of our study, one third of all trials referred to one of
the three groups, and in half of each group’s trials, the
behavior in question was described as either acceptable
or unacceptable (e.g., “The majority of German students
thought this behavior was acceptable: Not tipping at a
restaurant.”). Exact combinations of behavior, group
and majority opinion were randomly assigned by the
computer for each participant to avoid systematic con-
founding. Individual trial duration was not limited and
participants were instructed to continue to the next trial
by pressing a key.

Measure of Recall Accuracy. Directly following this
task, participants completed our unannounced recall
task. In this task, we asked participants to recall the
majority opinion on each of the 18 behaviors from the
previous task. The behaviors were presented in random-
ized order and participants were instructed to choose
either acceptable or unacceptable and to guess in case
they could not remember the corresponding trial from
the previous task. From these answers in the recall task,
we computed our dependent variable recall accuracy:
Three indices of correctly recalled norms for each group,
ranging from O to 6.

On the following screen, participants were asked to
make a guess about the aims of our research. Next, we
asked participants on a 7-point scale (1 = not at all to 7
= fully) how representative the presented survey results
had been for the actual groups. Then, we measured sev-

eral potential moderating variables with a 6-item scale
for perceptions of tightness versus looseness (Gelfand et
al., 2011) regarding Germany (w = .64), a 6-item scale
for desirability of control (Burger and Cooper, 1979;
Jacobi et al., 1986; w = .67), and identification with
each of the three groups, measured with three single
item measures (Postmes et al., 2013). We asked par-
ticipants for basic demographic information, as well as
about their personal connection to Poland and Czechia
on seven dichotomous items. Finally, participants were
fully debriefed and thanked for their participation.

Results
Planned Analyses

To test whether participants had reflected on high
vs. low personal control as intended, we conducted
a Welch’s one-way ANOVA with control salience (high
control vs. low control) as independent variable and
scores on our manipulation check item as the dependent
variable. Confirming the viability of the manipulation,
mean scores in the high control condition (M = 5.16, SD
= 1.29) were revealed to be higher than mean scores in
the low control condition (M = 3.50, SD = 1.64), F(1,
104) = 36.7,p < .001,d = -1.13.

To test our proposed interaction hypothesis, we en-
tered recall accuracy, i.e., the number of correctly re-
called items per surveyed group (with a theoretical
range from O to 6), as the dependent variable in a 2
(high control vs. low control) x 3 (Germans vs. Poles
vs. Czechs) mixed within-between factorial ANOVA.
The expected interaction of the two factors was not sta-
tistically significant, F(2, 230) = 0.308, p = .735, 1, =
.003 (f = .055). Neither were the main effects of the
two factors control salience and group; p = 0.819 and p
= 0.135, respectively. The within-between interaction
effect test had a statistical power of .08. A sensitivity
analysis (WebPower; 2x3 mixed ANOVA; N = 117; «
= .05) indicated that .80 power requires an effect of at
least nf, = .077 (f = .248). Figure 1A contains a plot of
the required power to detect within-between interaction
effects between 77 = 0 and 5}, = .20 given our design
and sample size.

Exploratory Analyses

As displayed in Table 1, our main dependent vari-
able was heavily skewed with skewness values ranging
from -1.2 to -2.7, cell means were close to the scale
maximum with median values almost exclusively at the
highest possible value of 6. We conducted further ex-
ploratory analyses including moderation analyses and
exploratory exclusion of participants which are not de-



Table 1

Descriptive statistics and skewness of recall accuracy by control salience and surveyed group for Study 1.

Control Salience

German norms

Polish norms Czech norms

N Low Control
High Control

Mean Low Control
High Control
Median Low Control

High Control
Low Control
High Control
Low Control
High Control

Standard deviation

Skewness

56 56 56
61 61 61
5.41 5.18 5.30
5.43 5.30 5.28
6.00 5.50 6.00
6.00 6.00 6.00
0.949 1.03 0.971
1.10 1.10 0.951
-1.72 -1.20 -1.52
-2.70 -1.39 -1.32

tailed here because they did not change the overall pic-
ture of null findings.

Discussion

We did not find any evidence for the proposed mech-
anism of norm vigilance in Study 1. Neither the hypoth-
esized interaction effect, nor main effects of the exper-
imental manipulation of control salience or the within-
subjects factor surveyed group were detected. One possi-
ble explanation may be found in properties of our mea-
sure: Although there was some variability on the re-
call accuracy scale, mean values close to the scale max-
imum, median values above those high mean values,
pronounced indices of skewness, as well as visual in-
spection of the scale distributions all pointed towards a
ceiling effect. Accordingly, norm vigilance in reaction to
threat may have occurred, but the novel paradigm we
constructed for this study was unable to detect it.

Study 2

During the ongoing FIFA Football World Cup in 2010,
Jonas and Fritsche (2012) conducted a study on the
interactive effect of threat salience and norm salience.
They demonstrated that participants in their study were
more inclined to follow a group norm, when they had
been exposed to mortality salience threat (vs. a control
condition), and that the direction of this effect was de-
pendent on the specific norm they had been presented
with. We decided to take advantage of the, then on-
going, 2016 UEFA European Football Championship to
attempt to replicate their study, but with the alteration
of administering a manipulation of control salience in-
stead of mortality salience threat. A replication of the
original interaction effect appeared likely, as previous
research has demonstrated that socially defensive reac-
tions to mortality salience threat vary along with how

much salient death implies uncontrollability and simi-
lar reactions could be evoked by manipulating control
salience (Fritsche et al., 2008). Moreover, in addition
to replicating the design by Jonas and Fritsche (2012),
we decided to add a simple measure of recall accuracy
for the normative information presented in the material
based on a similar measure by Hellmann et al. (2017).
Our study had a 2 x 2 between-subjects design with the
factors control salience (high control vs. low control)
and norm type (optimistic vs. pessimistic odds). We
measured personal optimism as well as recall accuracy in
terms of absolute deviation in recall from the presented
numbers. We hypothesized an interaction effect of the
two factors on optimism (i.e., norm following), as found
in the original study. In addition, we hypothesized that
recall accuracy for in-group norms would improve for
participants in the low control (vs. high control) condi-
tion. Furthermore, we hypothesized a mediation effect:
We expected that, in the optimistic norm condition, the
effect of control salience on optimism would be mediated
by recall accuracy.

Method
Participants

We aimed to collect data from at least 72 partici-
pants, to match the sample size of the original study.
One hundred twenty-four participants were recruited at
a German university campus. We excluded seven partic-
ipants who started but did not complete the procedure,
as well as three participants who did not give answers
on our primary recall accuracy measure. To match the
procedure of the original 2010 study, we excluded six
additional participants who specified a nationality other
than German, resulting in a final sample of 108 partici-
pants (Mgyge = 23.04, SDgge = 3.45). Out of this group,
56 were female and 52 were male. Participation was



voluntary and participants received a chocolate bar as
compensation.

Procedure and Materials

After giving initial consent to participate in the study,
participants were randomly assigned to one of four ex-
perimental conditions and received the corresponding
first of two parts of the printed questionnaire.

Control Salience Manipulation. Depending on ex-
perimental condition, participants completed one of
two versions of the control salience manipulation task.
This task and the corresponding manipulation check
measure were identical to those described in Study 1.

Delay Task. Then, all participants completed the 60-
item version of the PANAS-X (Griihn et al., 2010; Wat-
son and Clark, 1999) which served as a delay task. As
in Study 1, we included a delay task to allow for effects
of the threat salience manipulation to emerge. Varia-
tions of the PANAS have been known for not mediating
threat effects on symbolic defenses, such as responses of
group-based control restoration (Fritsche et al., 2013),
cultural worldview defense (Pyszczynski et al., 1999),
or reactive approach motivation (Jonas et al., 2014).
Accordingly, we did not include this measure in further
analyses of our studies.

Group Norm Manipulation.

Subsequently, participants read one of two versions
of the group norm manipulation. We based this ma-
nipulation of descriptive norms on similar material by
Jonas and Fritsche (2012). Participants were instructed
to carefully read the following text because they would
later be asked about its contents. In the text, partici-
pants learned about the nature of betting agencies and
betting odds. The text mentioned how betting odds usu-
ally provided a good indicator of public opinion and
how odds from different betting agencies could vary
depending on their location. This was illustrated by
the presentation of recent betting odds for the event
of the German soccer team winning the finals of the
2016 UEFA European Championship from two different
betting agencies, one located in Germany, and one in-
ternational agency located in London. Depending on
participants’ experimental condition, the German odds
were clearly more optimistic than the international odds
(optimistic norm condition) or vice versa (pessimistic
norm condition). We adjusted the exact values to more
closely resemble realistic betting odds at this point in
time. To ensure participants had understood this infor-
mation, we then asked them to indicate which of the
two agencies’ odds predicted a higher chance of win-
ning for the German national team.

Distractor Task. Following the group norm manip-
ulation, participants completed a questionnaire com-

posed of 14 questions about their sleep habits. We in-
cluded this task as a filler to increase the task difficulty
of our subsequent recall task and thereby potentially in-
crease meaningful variance in the data.

Measure of Recall Accuracy. Following the distrac-
tor task, participants were instructed to return the first
part of the questionnaire to an experimenter and re-
ceived the second part of the questionnaire, which was
identical for all conditions. On the very first page, they
were asked to recall and note the betting odds from two
betting agencies they had been presented earlier. From
these values, we calculated the absolute deviation from
the originally presented numbers as inverse measures
of recall accuracy. As the betting agency located in Ger-
many provided the in-group norm, the accuracy for this
information represented our main dependent variable
to detect norm vigilance.

Norm Following. Next, we measured participants’
own optimism regarding the chances of the German
team winning the championship with one item by ask-
ing them to put a cross onto a horizontal line repre-
senting this probability. The endpoints of the line were
labeled with 0% at the leftmost end and 100% at the
rightmost end. We measured the distance in millimeters
from the leftmost end of the scale, which allowed us to
calculate the percentage their choice represented (with
100% at 148 mm).

Additional Measures. Then, we measured addi-
tional variables on 7-point scales (1 = not true at all
to 7 = completely true) to conduct exploratory analyses.
Three items asked about participants’ commitment to
and interest in soccer and the German national team.
Two items measured identification with Germans and
German soccer fans. One item asked to what extent the
national team represented Germans in the international
sphere. For the final five items, we used the same graph-
ical measure with horizontal lines representing percent-
ages as for our norm conformity item. All of these items
asked about perceptions of the group norm on differ-
ent levels. Among those were the items “To what extent
do Germans expect the German team to win the finals?”
and “To what extent do German betters expect the Ger-
man team to win the finals?”. The latter served as our
manipulation check for the norm manipulation. Partic-
ipants were asked for basic demographic information,
were fully debriefed and thanked for their participation.
On the final page of our questionnaire, additional vari-
ables were collected for an unrelated pilot study for col-
leagues at our lab.



Results
Planned Analyses

To test whether participants had reflected on high
vs. low personal control as intended, we conducted a
2 (high control vs. low control) x 2 (optimistic vs. pes-
simistic norm) ANOVA with scores on our correspond-
ing manipulation check item as the dependent variable.
Mean scores in the high control condition (M = 5.50, SD
= 0.97) were revealed to be higher than mean scores in
the low control condition (M = 3.50, SD = 1.70), as
reflected in a significant main effect of control salience,
F(1, 100) = 48.50, p < .001, > = .327.

The main effect of norm type and the interaction ef-
fect were not statistically significant; p = 0.343 and p =
0.499, respectively. To test whether our norm manipu-
lation had successfully manipulated norm perceptions,
we conducted a 2 (high control vs. low control) x 2 (op-
timistic vs. pessimistic norm) ANOVA with scores on our
corresponding manipulation check item (optimism of
German betters in %) as the dependent variable. Mean
scores in the optimistic norm condition (M = 67.7, SD
= 17.2) were revealed to be higher than mean scores in
the pessimistic norm condition (M = 56.5, SD = 20.0),
as reflected in a significant main effect of norm type,
F(1, 103) = 9.66, p = .002, 77, = .086. The main ef-
fect of control salience and the interaction effect were
not statistically significant; p = 0.863 and p = 0.467,
respectively.

To test our prediction that low control would elicit
norm following in the direction of the presented norm,
we conducted a 2 (high control vs. low control) x 2
(optimistic vs. pessimistic norm) ANOVA with personal
optimism scores as the dependent variable. Although,
descriptively, we found more pronounced conformity
with the optimism norm in the low control condition
than in the high control condition (see Table 2), the
predicted interaction was not significant, F(1, 103) =
0.89, p = .347, i, = .009 (f = .095). The interaction
effect test had a statistical power of .16. A sensitivity
analysis (WebPower; 2x2 multiple way ANOVA; N =
107; @ = .05) indicated that .80 power requires an ef-
fect of at least ’737 = .07 (f = .273). The main effect of
control salience and the main effect of norm type were
not statistically significant; p = 0.772 and p = 0.540,
respectively.

To test our prediction that recall accuracy for in-group
norms would improve for participants in the low control
(vs. high control) condition, we conducted a 2 (high
control vs. low control) x 2 (optimistic vs. pessimistic
norm) ANOVA with recall accuracy (absolute deviation
from the presented odds from a German betting agency)
as the dependent variable. Contrary to our prediction,

Table 2

Cell sizes (N), means (M), and standard deviations (SD) for central variables in Study 2.

Identification with Germans

Optimism  Recall deviation German agency

Norm Type Norm German betters Norm Germans

Control salience

25

25

24
28
26
29

24
28
26
29

24
28

Pessimistic
Optimistic
Pessimistic
Optimistic

Low

28
26
29

28

26
29

26
29

High

2.80
2.86
3.77
3.83

0.490

47.9

55.1

54.8

Pessimistic
Optimistic
Pessimistic
Optimistic

Low

0.227

54.2

66.6

68.7

0.627
0.113

52.9
51.6

58.7
58.0

58.0
66.7

High

SD

1.71
1.88

0.598
0.867

Pessimistic 21.3 15.2 19.1

Optimistic
Pessimistic
Optimistic

Low

21.1

20.1

19.7

2.21
1.63

1.12
0.191

20.7
22.1

18.2
19.3

19.1
14.7

High




there was no significant main effect for control salience,
F(1, 104) < 0.01, p = .939, n; < .001. The interac-
tion effect of the two factors was not statistically sig-
nificant, F(1, 104) = 0.72, p = .399, i, = .007 (f =
.084). The interaction effect test had a statistical power
of .14. A sensitivity analysis (WebPower; 2x2 multi-
ple way ANOVA; N = 107; @ = .05) indicated that .80
power requires an effect of at least 17, = .07 (f = .273).
Figure 2A contains a plot of the required power to de-
tect interaction effects between ;> = 0 and 7, =.20
given our design and sample size. Unexpectedly, we
found a statistically significant main effect of norm type,
F(1, 104) = 6.92, p = .01, n; = .062. As displayed
in Table 2, participants in the optimistic norm condi-
tion recalled the odds more accurately (i.e., with lower
absolute deviation) than participants in the pessimistic
norm condition. We conducted a mediation analysis to
test our prediction that, for participants in the optimistic
norm condition, there would be an indirect effect of con-
trol salience on norm following (i.e., personal optimism)
via recall accuracy for the German betting odds. Bias-
corrected bootstrapped confidence interval with 10,000
samples included zero for both the direct effect of con-
trol salience on norm following, 95% CI [-7.26, 8.60],
and for the indirect effect via recall accuracy, 95% CI
[-8.71, 1.63].

Exploratory Analyses

Overall, deviation scores on our recall accuracy mea-
sure were quite low. Normality is generally unlikely for
measures of absolute deviation, due to the process of re-
moving directionality from differences scores (i.e., dis-
tant positive and negative scores may be assigned the
same value). For this reason, we investigated the dis-
tribution of difference scores underlying our variable.
The mode of these difference scores was 0, and this
was true for all experimental conditions and both the
German and international betting odds. Adding to this,
almost half of all participants in our sample (47,2%)
recalled the betting odds of the German agency without
any deviation.

Jonas and Fritsche (2012) found that threat salience
increased national identification in their sample. To test
whether we could replicate this finding in our sample
and design, we conducted a 2 (high control vs. low con-
trol) x 2 (optimistic vs. pessimistic norm) ANOVA with
national identification as the dependent variable. Un-
expectedly, a significant main effect of control salience
revealed a reversed pattern: Identification was higher
for participants in the high control condition (M = 3.80,
SD = 1.91) and lower for participants in the low control
condition (M = 2.83, SD = 1.78), F(1, 104) = 7.27, p
=.008, 1 = .065. The main effect of norm type and the

interaction effect were not statistically significant; p =
0.873 and p = 0.999, respectively. In contrast to what
we found for norm perceptions for German betters, an
analysis of the perceived norm of Germans in general
revealed no significant main effect of norm type, F(1,
103) = 2.33, p = .130, 17; = .022.

We conducted further exploratory analyses including
tests for moderation by identification on different levels
but did not find any significant effects.

Discussion

As in Study 1, we were unable to find evidence for
norm vigilance following threat to control. Participants
in the low control condition were not more accurate
in recalling the German betting odds than participants
in the high control condition. We did however find
an unexpected main effect of norm type. Optimistic
norms were recalled more accurately than were pes-
simistic norms. One possible explanation for this pat-
tern may be that optimistic norms were generally easier
to recall because they were more in line with existing
expectations our participants may have had about real-
istic betting odds in different countries. Interestingly,
our norm manipulation significantly influenced the per-
ceived norm of German betters but not of Germans in
general. This raises the question whether the manipula-
tion influenced the perceived norm of an in-group as we
had intended. In addition to this, our measure of recall
possessed problematic properties. Almost half of our
participants recalled the betting odds perfectly. Hence,
as in Study 1, the task difficulty of the recall task in
Study 2 could be described as too easy.

Notably, the basic threat effect on norm conformity
was not significant. However, the descriptive pat-
tern matched the effect of the original study (Jonas &
Fritsche, 2012), which had been conducted with a mor-
tality salience instead of control threat salience manipu-
lation. In-group optimism was higher in the low control
condition than in the high control condition when an
optimism norm was salient and lower when a pessimism
norm was salient. As one possible explanation, the orig-
inal effect might be weaker than expected. Alterna-
tively, the specific set-up of the current study may have
reduced the chances to detect the effect as, compared
to the original study, the personal optimism measure
was preceded by an additional extended delay ques-
tionnaire as well as the recall task. The latter task may
have worked as a motivated affirmation of group-based
control, given that optimistic norms were recalled bet-
ter than pessimistic betting odds. Another explanation
might lie in the comparably low levels of identification
with the salient in-group. Interestingly, control threat
led to lower identification with the proposed in-group in



our sample. This may point towards specific properties
of this sample population or the specific historical con-
text, which made norm conformity, as well as increased
norm recall accuracy, after threat unlikely. Identification
with Germany is typically low in German student, rather
left-wing, samples, given the historical association of
German identity with national socialism. In 2016, when
the present study took place, the country was polarized
on the left-right continuum, amplified by the so-called
“refugee crisis” in 2015 (Bock, 2018). This may have
emphasized rejection of national identification in left-
wing students. We concluded that, before continuing
with the construction of a novel paradigm to measure
norm vigilance specifically for in-group (vs. out-group)
norms, our next study should implement a more estab-
lished paradigm to possibly establish the basic effect of
threat on vigilance for normative information in gen-
eral.

Study 3

In Study 3, we decided to use a more established
paradigm to test our assumption of norm vigilance in
a more general sense. That is, vigilance for situation-
ally relevant norms in general. For this purpose, we
decided to modify an existing paradigm established by
Aarts and Dijksterhuis (2003). The original authors
of the paradigm demonstrated that the salience of be-
haviorally relevant social norms enhanced the accessi-
bility of related concepts in a subsequent lexical deci-
sion task. That is, correct response times for words
related to the norm of being silent were faster than
those for words unrelated to this norm. In line with
more recent theorizing by one of the original authors
Fennis and Aarts (2012), we decided to adapt the
paradigm and extend the design by including the ad-
ditional factor of control salience. This resulted in a 2
x 2 mixed-factorial design with the between-subjects
factor control salience and the within-subjects factor
word type. According to our theoretical ideas about
norm vigilance, the enhanced accessibility of norma-
tive concepts should be further catalyzed by control
threat, because of the associated heightened motiva-
tion to restore control via appropriate social behavior.
Accordingly, in addition to replicating the basic effect
of an advantage for norm-related words, we hypothe-
sized a significant interaction effect of the two exper-
imental factors. More specifically, we expected partic-
ipants in the low control (vs. high control) salience
condition to demonstrate the fastest correct responses
to stimuli related to the salient social norm (vs. con-
trol words). The pre-registration for Study 3 can be
found at https://aspredicted.org/g657v.pdf. In the pre-
registration, we stated that for exploratory purposes, we

would include an item asking participants whether they
were planning to visit the university library before tak-
ing part in the study. These exploratory analyses did
not yield significant results and were not included in
the manuscript.

Method
Participants

We aimed to collect data from 140 students from the
University of Leipzig because an a priori power anal-
ysis indicated that this sample size would result in a
statistical power of around 80% for our design and an
assumed effect size of d = .25. One hundred forty par-
ticipants were recruited and completed our materials at
a German university campus in front of the entrance of
the university’s main library. Ten participants had to
be excluded because their data could not be matched
due to missing or empty questionnaires as well as some
cases of erroneous assignment of subject identifiers dur-
ing data collection. Participation was voluntary and par-
ticipants received a chocolate bar as compensation.

Procedure and Materials

After giving initial consent to participate in the study,
participants were randomly assigned to one of two
experimental conditions and received a corresponding
printed questionnaire. We told our participants this
questionnaire represented one of two separate studies,
the second of which would be taking place at a laptop
computer.

Control Salience Manipulation. Depending on ex-
perimental condition, participants then completed one
of two versions of the control salience manipulation task.
This task and the corresponding manipulation check
measurement were identical to those described in Study
1.

Delay Task. Then, all participants completed the 60-
item version of the PANAS-X (Griihn et al., 2010; Wat-
son and Clark, 1999) which served as a delay task. As
in the previous studies, we included a delay task to al-
low for effects of the threat salience manipulation to
emerge.

To aid our cover story of two separate studies, par-
ticipants were then asked for basic demographic info as
well as to make a guess about our research aims, before
being instructed to hand back the questionnaire to an
experimenter.

Then, participants were placed in front of a laptop
computer to work on, what they were told was, a second
study. We used Medial.ab and DirectRT (Jarvis, 2016)
to present the following materials.
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Picture Task. On the first screen, participants were
welcomed and thanked for their participation and re-
ceived instructions for the first task. They were told
that in the following picture task, they would be shown
a picture of a place for a duration of 30 seconds and
their task would be to memorize the picture as well as
they could. In addition to this, we told participants that
they would later on be asked to visit the place depicted
in the picture in a final step of the study they were par-
ticipating in. Subsequently, they were presented with a
picture from inside the library they were in front of for a
duration of 30 seconds. We based this picture task and
the following lexical decision task on the experimental
procedure by Aarts and Dijksterhuis (2003).

Lexical Decision Task. Subsequently, all participants
were introduced to the lexical decision task and com-
pleted four practice trials to ensure they had understood
the task before measurement began. Participants were
instructed to indicate whether they were presented with
real words or non-words and to answer as quickly and
correctly as possible. The following lexical decision task
was composed of 48 trials in total. Of 24 real words,
8 were related to the social norm of being silent in
a library (e.g. still, quiet, silent, whisper), while 16
were unrelated to said norm (e.g. active, open, flat,
shake). These control words were matched to the tar-
get words in frequency and usage with dlexDB (Heis-
ter et al., 2011). Twenty-four non-words were gener-
ated by utilizing a pseudoword generator (Keuleers and
Brysbaert, 2010). We measured both participants’ re-
sponse times (RTs) as well as their correct and incor-
rect responses. Prior to further analysis, we identified
and excluded extreme individual outliers in each par-
ticipant’s trial reaction times (cutoff set at 1.5 x IQR
above 3" or below 1%t quartiles of subjects’ individual
RTs). We then computed inverse efficiency scores (IES =
RT / (1 - error rate)) for each factor combination, to
include both information about speed and accuracy in
a single measure. For participants with 100% correct
responses, the IES represents their RT in ms. For par-
ticipants with higher error rates, the IES represents an
upward corrected RT in ms (e.g., 1000 ms instead of
900 ms for a 10% error rate). We adapted this method
of transformation from (Koranyi et al., 2015).

Additional Measures. Next, we asked our partic-
ipants to make another guess about the aims of our
research and collected some basic demographic data.
Then, with three 7-point scale (1 = not at all to 7
= very strongly) items, we measured participants’ self-
reported general tendency to follow social norms. Sub-
sequently, we measured ease of retrieval regarding the
control threat salience manipulation with two 7-point
scale items (1 = not easy at all to 7 = very easy). This

measure was included because it had been shown to be
a potential moderator for the effects of autobiograph-
ical recall manipulations (Lammers et al., 2017). We
then asked whether participants had previously taken
part in similar studies, and if so, how long ago this had
been, and whether they knew the manipulation of con-
trol threat from previous participation. Finally, partic-
ipants were asked for basic demographic information,
were fully debriefed and thanked for their participation.

Results
Planned Analyses

To test whether participants had reflected on high
vs. low personal control as intended, we conducted
an ANOVA with the between-subjects factor control
salience and scores on our corresponding manipulation
check item as the dependent variable. Mean scores in
the high control condition (M = 5.32, SD = 1.36) were
revealed to be higher than mean scores in the low con-
trol condition (M = 3.30, SD = 1.65), as reflected in a
significant main effect of control salience, F(1, 125) =
60.7,p < .001, ; = .327.

We conducted a 2 x 2 mixed-factor ANOVA with
the factors control salience (between-subjects) and word
type (within-subjects) with participants’ IES as the de-
pendent variable. Descriptive means of IES by condi-
tion are displayed in Table 3. The main effect of the
factor word type was not significant, F(1,127) = 1.78,
p > .05, n, = .014 (f = .119). The within-subjects
main effect test had a statistical power of .27. The main
effect of the factor control salience was not significant,
F(1,127) = 2.76,p = .099, i, = .021 (f = .146). The
between-subjects main effect test had a statistical power
of .38. The interaction of the factors word type and
control salience reached significance, F(1,127) = 4.57,
p = .034, 75 = .035 (f = .190). The within-between
interaction effect test had a statistical power of .57. A
sensitivity analysis (WebPower; 2x2 mixed ANOVA; N
= 129; o = .05) indicated that .80 power requires an
effect of at least 77, = .058 (f = .249). In the low control
condition, IES were significantly lower for norm words
(M = 843) than for control words (M = 907), t(62)
=-2.93, p = .005. In addition, IES for control words
were significantly lower in the high control condition
(M = 762) than in the low control condition (M = 907),
t(127) = - 2.54, p = .012. Figure 3A contains a plot of
the required power to detect within-between interaction
effects between 7, = 0 and 77[2, = .20 given our design
and sample size.

To test for moderation, we entered the mean of our
ease of retrieval items (r = .61,p < .001) as the mod-
erator and the between-subjects factor control salience
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Cell sizes, mean inverse efficiency scores (IES), and standard errors by word type and condition in Study 3.

Control Salience

Norm words Control words

N High
Low
Mean IES High
Low
Std. error mean High
Low

66 66
63 63
777 762
843 907
61.2 38.4
40.9 42.4

as predictor in two separate linear models with IES for
both item types as the dependent variables. The inter-
action effect was not statistically significant for norm
words or control words, p = 0.874 and p = 0.926 re-
spectively.

We repeated the same analyses with the mean scores
from our items measuring a self-reported general ten-
dency to follow norms (@ = .87) as the moderator.
The interaction effect was not statistically significant for
norm words or control words, p = 0.769 and p = 0.797
respectively.

Discussion

Descriptively, IES for norm words were generally
faster than for control words as would be expected
from the original experiment by Aarts and Dijksterhuis
(2003). However this main effect of word type was not
significant. This non-replication may be due to differ-
ences in our experimental design, specifically the inclu-
sion of control salience without a neutral control condi-
tion. The main effect of control salience was not signif-
icant and the mean difference was in a direction con-
trary to our prediction: Descriptively, participants in the
low control condition were generally slower to respond
than participants in the high control condition. This pat-
tern does not support the notion of generally facilitated
processing of information after threat to control as ob-
served by Pittman and D’Agostino (1989), but should
not be overinterpreted because it was not statistically
significant. Notably, some previous research demon-
strated that severe control deprivation (i.e. working
on unsolvable tasks for an extended duration) can also
lead to decreases in task performance similar to learned
helplessness phenomena (Sedek et al., 1993). However,
the mindset priming manipulation employed in our ex-
periments has previously been demonstrated to elicit
socially defensive reactions (Fritsche et al., 2013) and
its intensity is unlikely to be comparable to unsolvable
tasks.

Although the hypothesized interaction effect did
emerge, the pattern was largely not in line with our
predictions. We hypothesized that IES would be low-
est for norm words in the low control condition. De-
scriptively, IES were lowest for control words in the
high control condition - a finding very much opposite to
what we had expected. An isolated look at low control
participants only did reveal a pattern in line with our
predictions as well as with the original findings of the
paradigm’s authors: For those participants, norm words
had significantly lower IES than control words. How-
ever, the completely unexpected role of control salience
in the overall pattern renders an interpretation of this
single difference as norm vigilance after threat diffi-
cult. Although this pattern was present for partici-
pants previously exposed to control threat, the role of
threat itself was opposite to what we would expect in
terms of norm vigilance, because mean IES were gen-
erally higher instead of lower for low control partici-
pants. Guinote (2007) demonstrated that participants
primed with powerfulness (vs. powerlessness) showed
facilitated and faster goal-directed behavior. This may
help to explain why people in the high (vs. low) con-
trol salient condition were generally faster. Hence, fu-
ture studies that use a lexical decision task may include
a neutral control condition instead of a high control
salient condition as a comparison group to prevent pos-
sible effects of high personal control from emerging.

Study 4

When designing Study 4, we decided to investigate
whether the delay previously implemented after the
control salience manipulation in all our studies might
have been a reason for the lack of threat effects on mea-
sures of accuracy. Some researchers have classified vig-
ilance as a rapid proximal reaction to threat, however
this mostly refers to more general, unspecific forms of
vigilance (Jonas et al., 2014). Although our theoretical
conception of norm vigilance was not general unspecific
vigilance after threat but vigilance specific for norma-
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tive information, we decided to rule out this possible
methodological issue. Hence, we included the presence
of a delay task as an exploratory experimental factor
in Study 4. We pre-registered that we would include
or omit the factor delay in further analyses, depend-
ing on the emergence of a three-way interaction. Be-
yond this, we included the experimental factors con-
trol salience(between-participants) and surveyed group
(within-participants) with two levels each. Overall, this
resulted in a mixed-factorial 2 x 2 x 3 design with the
exploratory factor delay (present vs. none) and the fac-
tor control salience (high vs. low) as between-subjects
factors, and the factor surveyed group (in-group vs. an-
tagonistic out-group vs. neutral out-group) as a within-
subjects factor. Although in-group information should
be paramount according to our conception of norm vig-
ilance, we suspected that, given sufficient cognitive re-
sources, people may strive for distinctiveness from an-
tagonistic out-groups and therefore allocate attention to
information about such out-groups. Hence, we included
three different groups to test whether an antagonistic
out-group would yield different reactions than a more
neutral out-group. We expected information about the
latter to be less relevant for our participants’ in-group
identity and hence less affected by norm vigilance. We
included three dependent variables, the first measuring
norm estimate accuracy (i.e., the accuracy of an aggre-
gate impression of each group’s norms), second a mea-
sure of recall accuracy for all norm related information
for all groups, and third, a measure of participants’ opin-
ion on the topic at hand to assess tendencies of norm
conformity.

We included two measures of accuracy in norm per-
ceptions to be able to assess effects that may go be-
yond mere retrieval of information. For these norm
perception measures, we hypothesized the following:
First, we expected a main effect for control salience, such
that participants in the low control condition would
generally be more accurate in recalling and aggregat-
ing the normative information. Second, we expected
an interaction effect, such that the enhanced accuracy
would be most pronounced for information about the
in-group and least pronounced for information about
the neutral out-group. Regarding norm conformity, we
hypothesized that participants in the low control con-
dition would adjust their personal opinion in the di-
rection of the in-group norm more strongly than those
in the high control condition. To provide an inter-
group setting that was both applicable to a sufficient
proportion of a convenience sample collected at a lo-
cal campus as well as sufficiently relevant to our par-
ticipants, we decided to use the political left as an
in-group (vs. the antagonistic right) in our materi-

als. The pre-registration for Study 4 can be found at
https://doi.org/10.17605/0SF.1I0/4ABQW.

Method
Participants

Because no previous data to estimate the effect size
existed, we pre-registered that we would collect a sam-
ple large enough to ensure a minimum cell size of 50
participants after exclusion. This pre-registered plan
would have resulted in a (minimum) total sample of
200 participants after exclusion. However, due to mis-
communication with the research assistants who col-
lected the data, we ended up with a much larger final
sample of 304 participants. To ensure our logic of in-
group and out-group categorization would apply to the
analyzed sample, we told participants we were looking
for politically left-leaning subjects during recruitment.
Participation was voluntary and participants received a
chocolate bar as compensation. Due to a technical error,
no demographic data were collected from our sample in
this study. Participants were recruited from the same
student population in the same location as the follow-
ing Study 5. We pre-registered specific criteria for ex-
clusion: To qualify for the final sample, participants had
to specify their level of identification with the in-group
above the scale midpoint, specify their level of identifi-
cation with the antagonistic out-group below the scale
midpoint, and indicate their political orientation left of
the visually highlighted scale midpoint on a left-right
scale of political orientation. Based on these strict cri-
teria, 113 participants were excluded from further anal-
yses. Eight additional participants were excluded from
the data set, because they handed in only one of two
questionnaires and/or did not give final consent. No
participants had to be excluded due to accurate hypoth-
esis guesses or an incomplete control salience manipu-
lation. This resulted in a final sample of 304 partici-
pants. Several participants handed in incomplete ques-
tionnaires with some items left unchecked, and could
therefore only be included in some, but not all analyses.

Procedure and Materials

After giving initial consent to participate in the study,
participants were randomly assigned to one of four ex-
perimental conditions and received the corresponding
first of two parts of the printed questionnaire.

Cover Story. We used an introductory text to es-
tablish our cover story. Participants learned that our
research was about known differences in opinions on
the hot topic of open data (i.e., the growing amount of
data from various domains being made publicly avail-
able) between the political left and right. Furthermore,
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we told participants that we were interested in differ-
ences in people’s reasoning and would hence ask them
to write a short essay later on in the procedure. To in-
crease the motivational relevance of the topic, we in-
formed them that some of these essays would later be
made public.

Control Salience Manipulation. Depending on ex-
perimental condition, participants completed one of
two versions of the control salience manipulation task.
This task and the corresponding manipulation check
measurement were identical to those described in Study
1.

Delay Task. Then, depending on experimental con-
dition, half of our participants completed the 60-item
version of the PANAS-X (Griihn et al., 2010; Watson and
Clark, 1999) which served as a delay task. For partic-
ipants in the no delay condition, this task was not in-
cluded in the questionnaire.

Group Norm Presentation. Subsequently, partic-
ipants read a text meant to introduce the topic of
open data and increase plausibility of the following sur-
vey results. The text underlined the relevance of the
topic by explaining how open data was becoming a hot
topic with consequences for individuals and democra-
cies alike and was bound to polarize political camps.
Then, they were presented with a table of survey re-
sults with nine different percentages in total represent-
ing agreement to three different statements on open
data from three different groups. A political left lean-
ing sample served as in-group, a political right leaning
sample served as out-group, while the third group’s de-
scription was intentionally kept vague and unspecific to
minimize chances of categorization and high identifica-
tion with this group. In general, the left leaning sam-
ple was portrayed as more in favor of open data than
the right leaning sample, while the third group’s prefer-
ences were inconsistent.

Measure of Group Norm Estimate Accuracy. Fol-
lowing the group norm presentation, participants were
instructed to return the first part of the questionnaire
to an experimenter and then received the second part
of the questionnaire, which was identical for all condi-
tions. On the first page, they were asked to indicate
their general impression of positive attitudes towards
open data for all three groups with one item each, by
asking them to put a cross onto a horizontal line rep-
resenting percentages. The endpoints of the line were
labeled with 0% at the leftmost end, 50% in the center,
and 100% at the rightmost end and had vertical mark-
ings representing increments of 10%. We measured the
distance in millimeters of participants’ marking from the
leftmost point of the scale and then calculated the abso-
lute deviation from the theoretically accurate aggregate
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of each group’s norm as our measure of norm estimate
accuracy.

Measure of Recall Accuracy. Next, participants were
asked to recall and note as numbers the nine percent-
ages they had been presented at the end of the first part
of the questionnaire and indicate on a 7-point scale (1
= not difficult at all to 7 = extremely difficult) how dif-
ficult they had found this task. From the percentages
given by participants, we calculated nine scores of ab-
solute deviation from the presented number and then
averaged these values for the three groups, resulting in
three mean recall deviation scores as an inverse mea-
sure of recall accuracy.

Norm Conformity Measure. We measured partici-
pants’ attitudes towards open data with two items (e.g.,
“All in all, open data will bring more good than bad.”)
on 7-point scales (1 = not true at all to 7 = completely
true) each. We then computed the mean of those two
items to serve as our measure of norm conformity. Be-
cause the in-group was portrayed as generally more in
favor of the topic (while the antagonistic out-group was
portrayed as opposed to it), higher values represented
greater conformity with the in-group norm.

Additional Measures. Then, on 7-point scales (1 =
not true at all to 7 = completely true), we measured par-
ticipants’ identification with the three groups with one
item each (Postmes et al., 2013), perceived reliability of
the survey results from the in-group with one item, and
collective efficacy of the in-group regarding the group’s
goals in the area of open data with one item. With one
final item, we measured participants’ political orienta-
tion by asking them to put a cross onto a horizontal line
with endpoints labeled left at the leftmost end, right at
the rightmost end and a vertical marking representing
the midpoint of the scale. We measured the distance in
millimeters of participants’ marking from the leftmost
point of the scale, with 48 millimeters representing the
visually highlighted scale midpoint. Finally, participants
were asked to make a guess regarding the aim of our
research, fully debriefed and thanked for their partici-
pation.

Results
Planned Analyses

To test whether participants had reflected on high
vs. low personal control as intended, we conducted a
2 (high control vs. low control) x 2 (delay vs. no delay)
ANOVA with scores on our corresponding manipulation
check item as the dependent variable. Mean scores in
the high control condition (M = 5.29, SD = 1.17) were
revealed to be higher than mean scores in the low con-
trol condition (M = 3.20, SD = 1.19), as reflected in a
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significant main effect of control salience, F(1, 300) =
236.52, p < .001, 77, = .441. The main effect of delay
and the interaction effect were not statistically signifi-
cant; p = 0.733 and p = 0.836, respectively.

To analyze our two measures of norm perception, we
conducted two separate mixed-factorial ANOVAs with
group as a within-subjects factor and control salience and
delay as between-subjects factors.

For our measure of estimate accuracy, we found no
significant three-way interaction of the factors group,
control salience, and delay, F(2, 598) = 0.66, p = .519,
ni = .002 (f = .045). The test had a statistical power
of .15. A sensitivity analysis (WebPower; general lin-
ear model; @ = .05) indicated that .80 power requires
an effect of at least nf, = .016 (f = .130). Figure 4A
contains a plot of the required power to detect three-
way interaction effects between 77%; = 0 and ni = .2
given our design and sample size. Furthermore, the
interaction of the within-subjects factor group and the
between-subjects factor control salience was not signifi-
cant, F(2, 598) = 0.40, p = .67, 17[2] = .001. However,
when ignoring the within-subjects factor, there was a
significant between-subjects interaction of the factors
control salience and delay across all three levels, F(1,
299) = 6.15, p = .014, 7, = .02. In tendency, the
descriptive pattern represented more accurate recall af-
ter control threat across all groups when no delay was
present. In addition, we found a significant main effect
of the within-subjects factor group, F(2, 598) = 16.05,
p < .001, nf, = .05. Descriptively, norm estimates were
generally least accurate for the neutral out-group, fol-
lowed by the in-group, and most accurate for the antag-
onistic out-group. For our measure of recall accuracy,
there was no significant three-way interaction of group,
control salience, and delay, F(2, 578) = 0.57, p = .566,
7712; = .002 (f = .045). The test had a statistical power
of .15. A sensitivity analysis (WebPower; general linear
model; @ = .05) indicated that .80 power requires an
effect of at least 77[2, = .016 (f = .130). Furthermore,
the interaction of the within-subjects factor group and
the between-subjects factor control salience was not sig-
nificant, F(2, 578) = 0.02, p = .98, 5, = .000. How-
ever, we found a significant main effect of the within-
subjects factor group, F(2, 578) = 57.88, p < .001, iﬁ, =
.167. Descriptively, recall was generally least accurate
for the neutral out-group, followed by the antagonistic
out-group, and most accurate for the in-group.

To analyze scores on our measure of norm conformity,
we conducted an ANOVA with the between-subjects fac-
tors control salience and delay. Here, we found no sig-
nificant interaction, and no significant main effects, all
Fs < 1.

Discussion

For the measure of group norm estimate accuracy, we
found an interaction of control salience and the presence
of a delay task, which was not specific for the in-group
or any of the two out-groups. This finding is in line with
the notion of generally improved processing of informa-
tion after control threat, i.e. unspecific vigilance, oc-
curring directly after threat (Jonas et al., 2014; Pittman
and D’Agostino, 1989). However, it does not support
our hypothesis of norm vigilance, as there was no vigi-
lance specific for in-group norms, regardless of the pres-
ence of a delay task. Interestingly, we found that ex-
act recall and processing in terms of aggregation was
least accurate for the neutral out-group in both mea-
sures. This could indicate that our reasoning of includ-
ing a neutral out-group alongside with an antagonis-
tic out-group had merit. Quite possibly, the latter was
more informative about in-group norms than the neu-
tral group. However, remembering inconsistent infor-
mation may also generally have been more difficult than
remembering consistent norms. Importantly, we found
no systematic effects of control salience, regardless of
the inclusion of a delay. Contrary to our hypotheses and
previous research on control threat, we also did not find
heightened norm conformity after threat, regardless of
the presence of a delay task. One possible explanation
may lie in the deviation from previous research inves-
tigating norm conformity after threat to control: Our
participants worked on the norm perception and recall
measures before giving their own preference regarding
open data. This may have activated an analytical mind-
set in participants, preventing automatic motivational
effects to occur (Simon et al., 1997).

Study 5

Groups need agreed-upon rules and goals to appear
agentic and to enable group members to enact group-
based action. Thus, people should desire such norms
when membership in agentic groups becomes impor-
tant for them. Our initial theorizing was that we should
expect improved accuracy for information about behav-
iorally relevant norms after threat to control. Due to the
lack of empirical support for this hypothesis, we decided
to investigate a possible alternative mechanism of moti-
vated norm perception. As self-categorization research
(Hogg, 2010; Turner et al., 1987) has shown, people
perceive an in-group norm when intragroup consensus
is high but at the same time strong intergroup differ-
ences are needed for people to detect a norm that is typ-
ical for the in-group. Although information about rele-
vant norms should become more behaviorally relevant
after threat, people may be so motivated to perceive
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Means and standard deviations (SD) for the central dependent variables of Study 4 by delay and control salience. Note

that lower deviation scores represent higher accuracy.

Norm Estimate Deviation

Norm Recall Deviation

Left Right Neutral Left Right Neutral

Mean

No Delay High Control 13.4 9.68 16.4 15.6 16.0 22.3

No Delay Low Control 10.0 8.64 12.6 144 16.5 21.8

Delay High Control 11.3 10.8 13.4 153 17.8 23.0

Delay Low Control 12.2 11.7 14.9 140 15.8 21.0
SD

No Delay High Control 9.74 6.71 11.7 9.34 9.69 9.57

No Delay Low Control 9.51 8.39 11.5 8.63 10.6 10.1

Delay High Control 11.0 9.59 9.82 104 9.20 10.7

Delay Low Control 9.69 8.91 11.7 9.14 8.31 10.3

strong and distinct in-group norms, that motivated in-
tergroup distortion of this information could trump ac-
curacy and precision. In other words, accurately mem-
orizing survey results may be less useful for thinking
and acting in terms of group membership than men-
tally maximizing norm strength and distinctiveness in
the proper direction. Hence, in Study 5, we modified
the paradigm of Study 4 to be able to test this hypoth-
esis of motivated intergroup distortion of normative in-
formation. Instead of providing exact numbers and ask-
ing participants to accurately recall them, we modified
our material and the recall measure to be intention-
ally vague. For this purpose, instead of three groups,
we now included four: The political left to serve as
our in-group, the political right to serve as an antag-
onistic out-group, and two neutral out-groups we ex-
pected to be less relevant to participants. Survey re-
sults for all groups were presented to all participants,
but we manipulated whether strong norm differences
were present between the in-group and the antagonis-
tic out-group (high relevance condition) or between the
more neutral out-groups (low relevance condition). We
included this factor to rule out the possibility of an un-
specific effect. As in the previous studies, we manipu-
lated high or low control salience. Hence, the study had
a 2 x 2 between-subjects design with the factors con-
trol salience and norm relevance. Our central dependent
variable was a measure of perceived norm tendency
for each group, from which we computed the within-
subjects factor intergroup contrast with two levels repre-
senting the contrast between the in-group and antago-
nistic out-group, and the contrast between the two more
neutral out-groups. We expected low control (vs. high
control) participants to perceive the greatest distance

between norms of the relevant groups (i.e., to maximize
distinctiveness), but only when this difference was por-
trayed to exist between the in-group and the antagonis-
tic out-group. Furthermore, we expected low control
(vs. high control) participants to perceive stronger and
more prevalent norms for the in-group and antagonis-
tic out-groups, but not for the more neutral out-groups.
Due to the high exclusion rate in Study 4, we did not
set exclusion criteria for Study 5 and instead decided to
test for moderation by political orientation.

Method
Participants

Because no previous data to estimate the effect size
existed, we aimed to collect a sample of 50 participants
per cell. Participants were recruited in front of a univer-
sity library building. Participation was voluntary and
participants received a chocolate bar as compensation.
To ensure our logic of in-group and out-group catego-
rization would apply to the analyzed sample, we told
participants we were looking for politically left-leaning
subjects during recruitment. After exclusion of six par-
ticipants who aborted the procedure and/or did not give
final consent, the total sample consisted of 194 partic-
ipants (Mgge = 25.6, SDgge = 5.55). Out of this group,
113 specified their gender as female, 55 as male and
9 specified other or no gender. Several participants
handed in incomplete questionnaires with some items
left unchecked, and could therefore only be included in
some, but not all analyses.
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Procedure and Materials

After giving initial consent to participate in the study,
participants were randomly assigned to one of eight ver-
sions of the questionnaire and received the correspond-
ing first of two parts.

Cover Story. We used an introductory text to estab-
lish our cover story. Participants learned that our re-
search was about known differences in opinions on the
topic of open data. Contrary to the introductory text
used in Study 4 we did not specify these differences fur-
ther. Furthermore, we informed participants that we
were interested in differences in people’s reasoning on
the topic and would hence ask them to write a short
essay later on in the procedure. To further increase the
motivational relevance of the topic, we informed them
that some of these essays would later be made public.

Control Salience Manipulation. Depending on ex-
perimental condition, participants completed one of
two versions of the control salience manipulation task.
This task and the corresponding manipulation check
measurement were identical to those described in Study
1.

Delay Task. Then all participants completed the 60-
item version of the PANAS-X (Griihn et al., 2010; Wat-
son and Clark, 1999) which served as a delay task.

Group Norm Presentation. Subsequently, partici-
pants read a text meant to introduce the topic of open
data and underline its relevance. Crucially, the text in-
troduced the notion that opinions on the topic of open
data were largely divided by exclusive preferences for
either transparency or data protection. The text was
designed to resemble a printout from the official web-
site of the German Federal Agency for Civic Education
to increase plausibility. At the bottom of the page, they
were presented with a horizontal bar graph (see Figure
1) representing, in this order, bogus survey results from
four different groups: A politically left leaning sample
served as the in-group, a politically right leaning sam-
ple served as an antagonistic out-group, and employ-
ees of two different government agencies (the urban
green space planning office and the local authority real
estate office) served as two out-groups with relatively
low relevance to participants’ salient social identity. For
participants in the low relevance condition, the first
two groups were portrayed as undecided and without
strong preference for either transparency or data pro-
tection, while the two less relevant groups were por-
trayed as having strong and opposing preferences. For
participants in the high relevance condition, the first
two groups were portrayed as having strong and op-
posing preferences, while the two less relevant groups
were portrayed as undecided and without strong prefer-
ence for either transparency or data protection. In addi-

tion, we counterbalanced which of the two groups with
strong preferences was portrayed to prefer transparency
over data protection and vice versa. Hence, each partici-
pant saw one of four possible versions of this graph. Im-
portantly, the graph was designed to be slightly cut off
at the lower end and did not include a scale, to ensure
participants would have no numerical reference regard-
ing the visualized data, besides their general impression
of the magnitude of the bars.

Plausibility Checks. Following the group norm pre-
sentation, participants returned the first part of the
questionnaire to an experimenter and received the sec-
ond part of the questionnaire, which was identical for
all conditions. On the first page, they were asked to
answer five 7-point scale items (1 = not true at all to 7
= completely true) concerning the reliability and quality
of the article they had just read.

Group and Norm Perception Measures. On the
following four pages, they answered nine items sepa-
rately for each of the four groups from the previously
presented bar graph. First, we asked about the group’s
tendency towards either transparency or open data. For
this measure, participants were asked to place a cross
on a horizontal line labeled transparency at the leftmost
end and data protection at the rightmost end, as well
as a vertical line representing the midpoint of the line.
We measured the distance from the leftmost point of
the scale, from which we computed two contrast scores
as our main dependent variable at the two levels of the
within-subjects factor intergroup contrast: One for the
absolute deviation between the in-group and the antag-
onistic out-group estimates, and one for the absolute de-
viation between the two neutral out-groups. Next, we
asked participants to indicate the proportion of group
members that had a clear preference by writing down
a percentage. Then, on 7-point scales, we asked how
strong the preference of the group was (1 = not strong
at all to 7 = extremely strong), how unified in its pref-
erence the group was (1 = not unified at all to 7 =
completely unified), and how reliably the survey results
reflected the group’s opinion (1 = not reliable at all to
7 = completely reliable). With four 7-point scale items
(1 = not true at all to 7 = completely true), we mea-
sured our participants’ impression of the group’s general
agency based on a scale by (Stollberg et al., 2015). Af-
ter evaluating each of the four groups separately, partic-
ipants were then asked about their general impression
of how clearly all groups had positioned themselves on
a 7-point scale (1 = not unambiguous at all to 7 = com-
pletely unambiguous).

Norm Conformity Measure. Next, we asked partic-
ipants to indicate their personal preference by placing
another cross on a horizontal line labeled transparency
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One of four versions of the bogus graph shown to participants in Study 5.
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at the leftmost end and data protection at the rightmost
end, as well as a vertical line representing the midpoint
of the line. We measured the distance from the left-
most point of the scale from which we computed a dif-
ference score relative to the scale midpoint with neg-
ative values representing values closer to the left and
vice-versa. Next, we adjusted the directionality of these
values according to the directional in-group norm they
had been presented with. In result, positive values indi-
cated a stronger preference in the direction of the previ-
ously presented in-group norm. Note that this measure
could only be computed for participants in the high rel-
evance norm condition, i.e., those who had been pre-
sented with a clear directional in-group norm.
Additional Measures. With a one item measure
of identification (Postmes et al., 2013), we assessed
identification with all four groups separately on 7-point
scales. Then, with an additional 7-point scale item, we
asked participants to rate their own knowledge about
the topic of open data. With one final item, we mea-
sured participants’ political orientation by asking them
to put a cross onto a horizontal line with endpoints la-
beled left at the leftmost end, right at the rightmost
end and a vertical marking representing the midpoint
of the scale. We measured the distance in millime-

—

o |

F MICOReg. 1
ICO Reg. 2

ICO Reg. 3
WICOReg. 4
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ters of participants’ marking from the leftmost point of
the scale, with 48 millimeters representing the visually
highlighted scale midpoint. Finally, we asked partici-
pants for some basic demographic data, and to make a
guess regarding the aim of our research. At the end of
the procedure, all participants were fully debriefed and
thanked for their participation.

Results
Planned Analyses

To test whether participants had reflected on high
vs. low personal control as intended, we conducted a 2
(high control vs. low control) x 2 (norm relevance high
vs. low) ANOVA with scores on our corresponding ma-
nipulation check item as the dependent variable. Mean
scores in the high control condition (M = 5.26, SD =
1.09) were revealed to be higher than mean scores in
the low control condition (M = 3.18, SD = 1.52), as
reflected in a significant main effect of control salience,
F(1, 189) = 116.11, p < .001, 7, = .381. The main
effect of norm relevance and the interaction effect were
not statistically significant; p = 0.854 and p = 0.770,
respectively.

To investigate our main hypothesis of motivated in-
tergroup distortion after threat, we conducted a 2 x 2 x
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2 mixed-factorial ANOVA with the between-subjects fac-
tors control salience and norm relevance and the within-
subjects factor intergroup contrast. As the two levels
of the within-subjects factor, we entered the contrast
score for the in-group vs. the antagonistic out-group as
well as the contrast score between the two neutral out-
groups. The outcome measure was the difference be-
tween the perceived norms of the two respective groups.
Neither a significant three-way interaction, F(1, 177) =
0.04, p = .850, n,, = .000, nor a two-way interaction of
the within-subjects factor intergroup contrast with con-
trol salience, F(1, 177) = 1.26, p =.262, i, = .007, nor
an overall main effect of control salience, F(1, 177) =
0.244, p = .622, 77,2, = .001, or of norm relevance, F(1,
177) = 1.52, p = .221, i, = .008, were present. The
test had a statistical power of .05. A sensitivity analysis
(WebPower; general linear model; @ = .05) indicated
that .80 power requires an effect of at least 17%, = .042
(f = .211). Figure 5A contains a plot of the required
power to detect three-way interaction effects between
ni = 0 and 7, = .2 given our design and sample size. A
significant interaction of the within-subjects factor inter-
group contrast and norm relevance, F(1, 177) = 233.8,
p < .001, ’7?; = .569, revealed that greater differences
between the groups were perceived depending on norm
relevance, i.e., which were portrayed to differ from each
other. The main effect of the within-subjects factor inter-
group contrast, F(1, 177) = 9.26, p = .003, n, = .050,
reached significance, indicating that on average greater
differences were perceived between the more relevant
groups than between the neutral groups.

We investigated a possible moderation effect by polit-
ical orientation by examining a three-way interaction of
political orientation and the two between-subjects fac-
tors on both levels of the within-subjects factor inter-
group contrast in a general linear model, but no signif-
icant three-way interactions emerged (p = .23 for rele-
vant groups and p = .08 for irrelevant groups).

To investigate effects on the perceived proportion of
group members with a clear preference, we conducted
a 2 x 2 x 4 mixed-factorial ANOVA with the between-
subjects factors control salience and norm relevance and
the within-subjects factor group. As the four levels of
the within-subjects factor, we entered the percentages
estimated by participants for each group. The three-
way interaction did not reach significance, F(3, 378) =
0.158, p = .924, 1, = .001. The two-way-interaction of
the within-subjects factor and norm relevance was sig-
nificant, F(3, 378) = 121.23, p < .001, 1, = .491, in-
dicating that participants had adjusted their estimates
according to the materials they had been presented, i.e.,
depending on which groups had been portrayed to have
directional norms and which had not. No other main

effects or interaction effects were significant.

To investigate effects on perceived norm strength, we
conducted a 2 x 2 x 4 mixed-factorial ANOVA with the
between-subjects factors control salience and norm rele-
vance and the within-subjects factor group. As the four
levels of the within-subjects factor, we entered the rat-
ings of the corresponding items measuring perceived
norm strength for each group. The three-way interac-
tion did not reach significance, F(3, 531) = 0.291,p =
.832, iy, = .002. The two-way-interaction of the within-
subjects factor and norm relevance was significant, F(3,
531) = 140.865, p < .001, i, = .443, indicating that
participants had adjusted their estimates according to
the materials they had been presented, i.e., depending
on which groups had been portrayed to have directional
norms and which had not. No other main effects or in-
teraction effects were significant.

To investigate effects on perceived intragroup con-
sensus, we conducted a 2 X 2 x 4 mixed-factorial
ANOVA with the between-subjects factors control
salience and norm relevance and the within-subjects fac-
tor group. As the four levels of the within-subjects
factor, we entered the ratings of the corresponding
items for each group. The three-way-interaction did
not reach significance, F(3, 537) = 0.076, p = .973, nf,
= .000. The two-way-interaction of the within-subjects
factor and norm relevance was significant, F(3, 537) =
67.89, p < .001, i, = .275, indicating that participants
had adjusted their estimates according to the materi-
als they had been presented, i.e., depending on which
groups had been portrayed to have directional norms
and which had not. The main effect of norm relevance
was significant, F(1, 179) = 5.694, p = .018, 7, =
.031, indicating that participants in the low norm rel-
evance condition had generally rated consensus within
group preferences to be higher than those in the high
relevance norm condition. No other main effects or in-
teraction effects were significant.

We limited the analyses of our norm conformity mea-
sure to the high relevance norm condition, as partic-
ipants in the low relevance norm condition had not
been presented with a directional in-group preference.
Hence, we conducted an ANOVA on the appropriate
sub-sample with the between-subjects factor control
salience as the sole predictor. Descriptively, means gen-
erally tended in the direction of the group norm on
both factor levels, however, the directional preference
was stronger in the high control condition. The corre-
sponding main effect of the factor control salience was
not significant, F(1, 96) = 1.69, p = .196, n; = .017.
We investigated a possible moderation effect by political
orientation by examining a two-way interaction of po-
litical orientation and the between-subjects factor con-



trol salience in a general linear model, but no significant
interaction effect emerged, p > .05.

Exploratory Analyses

Because our measure of identification was positively
correlated with our measure of norm conformity in the
high relevance condition, r = .38, p < .001, we re-
peated the analysis of possible norm conformity effects
with in-group identification as the moderator. However,
there was no significant interaction effect, p > .05.

Discussion

In Study 5, we set out to address a possible alterna-
tive mechanism of norm perception after control threat.
We hypothesized that threatened participants would
strive to maximize the strength and distinctiveness of in-
group norms. However, we did not find effects of con-
trol threat specific to in-group norms on any of our mea-
sures. Accordingly, the novel hypothesis was not sup-
ported. Due to this study being the first to test this spe-
cific hypothesis, it should be noted that this null-finding
should not be overinterpreted. Notably, we also did not
find a tendency of norm conformity after threat in this
Study. One possible reason for this non-replication of an
established effect may lie in the nature of our measure
of norm conformity. In line with our hypothesis that
threatened participants would strive to maximize norm
strength, we operationalized norm conformity in terms
of the strength of people’s own preference in the direc-
tion of the presented in-group norm. However, due to
the lack of an absolute scale during norm presentation,
this may have created the issue that a proportion of par-
ticipants did not consider extreme preference ratings to
represent norm conformity with the in-group.

General Discussion

In a series of four studies, we investigated the hypoth-
esis that threat to personal control facilitates a vigilant
state specifically for information about relevant social
norms. In Study 1, we tested our norm vigilance hy-
pothesis by investigating how many acceptable and un-
acceptable behaviors attributed to different groups par-
ticipants could correctly recall, and whether there was
a specific advantage for in-group norm for participants
in the low control condition. We were unable to detect
such a pattern, possibly due to the non-sufficient dif-
ficulty of the recall measure developed specifically for
this study. In Study 2, we modified the existing football-
betting odds paradigm in which effects of threat on con-
formity with salient norms had previously been demon-
strated, and extended the paradigm by adding a mea-
sure of recall accuracy for the normative information.
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Again, we found no evidence for norm vigilance af-
ter threat. This may have been due to lacking catego-
rization and identification with the in-group employed
in our paradigm and resulting low chances of getting
any group-based effect. Supporting this reading, a de-
scriptive pattern of norm conformity after threat was
not statistically significant. Interestingly, we found that
optimistic norms were recalled better than pessimistic
norms, although independently from control salience.
In Study 3, we decided to apply the more established
silence-in the library paradigm for measuring vigilance
for norms, and extended this design by manipulating
control salience. For the first time, we did find an ef-
fect involving control salience. However, the pattern
underlying this effect was only partly in line with our ex-
pectations: Supporting our hypothesis, only those par-
ticipants who were exposed to low (vs. high) control
salience were faster in accurate responses to normative
than non-normative stimuli. However, this effect has
previously been demonstrated several times to be the
baseline reaction for this part of the paradigm and thus,
the present pattern of an eliminated effect under salient
high control speaks rather for an effect of control ele-
vation instead of control threat. Relatedly, high control
participants generally performed better than low con-
trol participants. In the design of Study 4, we explic-
itly investigated two possible boundary conditions pre-
viously not addressed in our paradigms: First, we de-
cided to manipulate the inclusion of a delay task to de-
termine whether effects on norm vigilance may be mod-
erated by temporal dynamics. Second, we introduced
the distinction between an antagonistic and a more neu-
tral out-group, to rule out the possibility that informa-
tion about out-group norms may also become more rele-
vant after threat in order to maximize distinctiveness of
group-related behavior. Indeed, we did find that infor-
mation about the neutral out-group was recalled least
accurately, while accuracy for the in-group and antago-
nistic out-group was quite similar to each other. How-
ever, regardless of the presence of a delay task, we did
not find an interaction pattern resembling specific norm
vigilance after threat. However, we did find an interac-
tion of delay and control salience, indicating a pattern
of unspecific vigilance for the norms of all groups af-
ter threat when no delay was present. Once more, we
did not find that control salience influenced conformity
with in-group norms. Study 5 was a modified version
of Study 4, in which we adjusted the paradigm to test
an altered hypothesis of motivated intergroup distortion
instead of accuracy for norms after control threat. How-
ever, we found no indication of this distortion occurring
for normative information on several measures. A more
general possible explanation of lacking control salience
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effects on norm recall and personal preferences in both
Study 4 and Study 5 might lie in the nature of the
groups we used. Left-wing and right-wing people dif-
fer on various prominent normative features (e.g., atti-
tudes towards immigration, national identity, etc.) that
should have been highly salient for participants. Thus,
perhaps, the left-leaning participants of this study did
not need intergroup differentiation on open data poli-
cies to determine what the important, or central, norms
of their left-wing in-group identity were.

The Absence of Norm Conformity

The bulk of our studies focused on identifying vigi-
lant reactions to threat specific to in-group norms, in-
stead of the full process of how this mechanism may
then relate to norm conformity reactions in terms of
mediation. However, we specifically set out to inves-
tigate norm vigilance as a phenomenon occurring in sit-
uations where control threat elicits norm conformity. In
those studies where we did include some operational-
ization of norm conformity, we did not find effects of
control salience on them. This was surprising, as norm
conformity reactions after threat, and also specifically
after control threat, have been previously observed nu-
merous times (e.g., Stollberg et al., 2017). Notably,
however, reported effect sizes for these norm confor-
mity effects were typically rather small and designing
studies specifically for conceptual replication would re-
quire large sample sizes to achieve appropriate statisti-
cal power. Although known boundary conditions and
potential moderators of norm conformity were consid-
ered while designing our experiments, we did not fo-
cus on these downstream effects while designing them.
This is why norm conformity was always measured after
participants had been exposed to the recall tasks and
norm estimations. This may have primed an analyti-
cal mindset. As symbolic threat defenses, such as norm
conformity, can be assumed to occur under conditions
of experiential thinking (Simon et al., 1997), this may
have prevented these effects to occur. At the same time,
the norm estimation tasks may have primed a personal
assessment of norm prevalence that may have counter-
acted, and thus attenuated, the experimental norm ma-
nipulation. These circumstances should be kept in mind
when considering the implications of our (null) findings
on norm perception after threat and the failure to con-
ceptually replicate the effect should be interpreted cau-
tiously.

Evaluating the Norm Vigilance Hypothesis

Across five studies, we directly tested the norm vig-
ilance hypothesis with varying operationalizations (al-
though with a consistently strong focus on accuracy and

precision across four studies) and consistently failed to
find convincing evidence for it. Plausible explanations
for null-findings, such as boundary conditions that may
not have been met, can almost always be found post
hoc. Accordingly, we cannot rule out that norm vigi-
lance does exist or occurs only under specific conditions.
It is possible that vigilance for normative information
does occur after threat, but that it does not manifest in
terms of improved recall accuracy or improved perfor-
mance in a lexical decision task. Moreover, some true
effects may be so small that our studies were unable to
detect them due to insufficient statistical power. After
four studies focusing on precision and accuracy, our ini-
tial hypothesis began to seem unlikely and we arrived at
the conclusion that the accumulated null-findings had
rendered it too implausible to justify further empirical
investigation without modifying our underlying theoret-
ical assumptions. It should be noted that this decision
was not merely pragmatic and data driven, but also ac-
companied and influenced by ongoing internal debate
about possible flaws in our theoretical reasoning.

Motivated Intergroup Distortion as an Alternative
Mechanism

Accuracy and precision may not be the only plausi-
ble manifestations of a vigilant state specific to group
norms. Thus, in our final study, we adjusted our hy-
pothesis away from the notion of enhanced accuracy
specific to information about relevant norms to investi-
gate the alternative possibility of motivated intergroup
distortion of such information. Perceiving strong and
distinct in-group norms may represent a more likely and
powerful strategy to think and act in accordance with
a salient in-group identity when perceptions of control
are threatened. For a mechanism like this, where avail-
able information about in-group norms is exaggerated
to enable a more efficient group-based reaction, accu-
racy may only be of secondary importance or largely
irrelevant. However, the results of Study 5 did not pro-
vide support for this alternative account. It should be
noted that in recent work by Potoczek et al. (2018),
effects of control threat on the exaggerated perception
of in-group norms did emerge. In their experiment,
threatened participants (vs. high control participants)
showed an increased tendency to classify normative in-
formation, which they had never seen before, as pre-
viously presented norms of a potential in-group. This
findings points towards a similar mechanism to what
we proposed: A tendency to distort reality in order to
perceive group norms after threat. Similarly, unpub-
lished work by Czepluch et al. (2018) demonstrates that
threat, in this case mortality salience threat, may lead
to enhanced social projection, i.e., ambiguous norms



being recalled as more pronounced in the direction of
participants’ own preference. Similarly, Fritsche et al.
(2008; Study 1) found that estimates of in-group so-
cial consensus were elevated after death-related threat
to control. Accordingly, this hypothesis of motivated
intergroup distortion of information about norms after
threat may not be disqualified by a single null-finding,
although little published research on the phenomenon
exists at this point in time.

The Role of Pre-Existing Assumptions About Norms

In most instances where groups may provide a mean-
ingful social identity, it could be assumed that people
who identify with those groups are not naive to what
constitutes appropriate behavior as a group member.
Accordingly, we should assume that people will often, if
not most times, operate with existing and more or less
malleable assumptions, or personal hypotheses, about
the norms of relevant in-groups. This constitutes a ma-
jor limitation of our norm vigilance hypothesis and may
be crucial for identifying phenomena related to norm
vigilance. This issue was also reflected in one of the
main practical challenges we faced while designing our
studies: How can a meaningful but not trivial social
norm of a meaningful in-group be convincingly por-
trayed and manipulated experimentally? Indeed, this
caveat represents both a practical problem for construct-
ing appropriate experimental paradigms, and a basic
theoretical one: If situations where people have no prior
expectations about important social norms are difficult
to create, why should vigilance play an important role in
explaining real-world normative behavior? Even if the
proposed process existed, and we simply failed to find
evidence for it for one reason or another, the ecological
validity of the process should prove to be rather small.
Hence, we would now argue that a more viable strat-
egy to explore the process underlying the relationship
between control threat and norm conformity, should
be the deliberate investigation of situations where peo-
ple do have prior assumptions about appropriate social
behavior. This would shift the focus away from mere
search for previously unknown information, possibly a
largely artificial setting, towards a better understanding
of how available normative information is handled in
more realistic settings where pre-existing ideas about
what constitutes appropriate behavior may play an im-
portant role.
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Appendix
Power Analyses for All Studies

Figure Al

Plot of the estimated required power to detect a within-between interaction effect of the factors control salience and
surveyed group on recall accuracy between nf, = 0 and nf’ = .20 given the design and sample size of Study 1. The filled
circle represents the effect size 7712; and power obtained from our sample. The unfilled circle represents the estimated effect
size required to obtain a power of .80.
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Figure A2

Plot of the estimated required power to detect an interaction effect of the factors control salience and norm type on recall
accuracy as well as on optimism between 17, = 0 and 1;, = .20 given the design and sample size of Study 2. The filled
circle represents the values obtained for recall accuracy obtained from our sample. The triangle represents the values
obtained for norm conformity in terms of optimism. The unfilled circle represents the estimated effect size required to
obtain a power of .80.
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Figure A3

Plot of the estimated required power to detect within-between interaction effects on IES between 1, = 0 and iﬁ, =.20
given our design and sample size in Study 3. The filled circle represents the effect size and power obtained from our
sample. The unfilled circle represents the estimated effect size required to obtain a power of .80.
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Figure A4

Plot of the estimated required power to detect three-way interaction effects between n,, = 0 and 77,2) = .20 given the
degrees of freedom in Study 4. The filled circle represents the effect size and power obtained for the measure estimate
accuracy. The unfilled triangle represents the effect size and power obtained for the measure recall accuracy. The unfilled

circle represents the estimated effect size required to obtain a power of .80.
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Figure A5

Plot of the estimated required power to detect a three-way interaction effect between 2p = 0 and 2p = .20 given the
degrees of freedom in Study 5. The filled circle represents the effect size and power obtained from our sample. The
unfilled circle represents the estimated effect size required to obtain a power of .80.
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