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Studies have shown that affective states could be used as diagnostic information for the

assessment of situational demands and that, as such, they can regulate resource

mobilization. Accordingly, it was found that negative feelings cause overestimation of

situational demands, which then leads to effort mobilization during performance on easy

tasks but disengagement on difficult tasks. The present research investigatedwhether this

emotion–motivation link could explain the usual differences in achievement on easy and

difficult tasks under stereotype threat (ST). In Study 1, participants in ST, no-ST, and no-

ST with fear induction conditions had to resolve a series of easy logical problems. As

expected, ST and no-ST-fear groups reported higher effort investment and achieved

better performance than the no-ST group. In the following two studies, the no-ST-fear

condition was replaced by an ST condition in which the informative potential of threat-

related feelings was prevented before the task performance. Although participants under

ST reported similar elevation in anxiety, the expected increase in easy task performance

(Study 2) and decrease in difficult task performance (Study 3) were observed only in the

standard ST groups. Taken together, our findings suggest that threat-related feelings

could govern motivational processes and account for the effect of ST.

Stereotype threat (ST) refers to the phenomenon whereby individuals perform more

poorly on a taskwhen a relevant stereotype or stigmatized social identity ismade salient in

the performance situation (Schmader & Johns, 2003). For instance, it has been shown that

women perform worse than men on a math test when they are told that the test has

revealed gender differences, but there is no difference in their performancewhen they are
told that the test is ‘gender fair’ (Spencer, Steele, & Quinn, 1999).

Over the years, many studies have examined several mechanisms which underlie this

phenomenon (for overview, see Jamieson & Harkins, 2007). At the beginning, the

assertion that reduced performance results from added pressure or concern (Steele &

Aronson, 1995) has led many researchers to examine the role of affective mechanisms,

such as anxiety or evaluation apprehension. For example, Steele and Aronson argued that

ST induces anxiety and self-doubt and that these states may eventually interfere with task

performance. However, this idea received mixed support. Whereas some authors found
that anxiety and negative task-related thoughts lead to parallel performance impairments

under ST (e.g., Bosson, Haymovitz, & Pinel, 2004; Cadinu, Maass, Rosabianca, & Kiesner,
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2005; Ford, Ferguson, Brooks, & Hagadone, 2004), other studies failed to find such a link

(e.g., Aronson et al., 1999; Spencer et al., 1999; Steele & Aronson, 1995; Stone, Lynch,

Sjomeling, & Darley, 1999).

More recently, some researchers have proposed that anxiety and stereotype-related
concerns may have a more indirect effect on task performance by influencing executive

functioning (Schmader & Johns, 2003; Schmader, Johns, & Forbes, 2008). More precisely,

Schmader and Johns (2003) argued that ST brings additional demands to the test situation

(e.g., anxiety, stereotype-related thoughts), which limits working memory resources

needed to solve complex problems. Thus, cognitive resources that could be devoted to

task performance are instead expended on processing the information resulting from the

activation of the negative stereotype. In support of this assumption, these authors

conducted a series of studies and found that induction of ST reduced working memory
capacity, which in turn mediated the effect of ST on math performance (Schmader &

Johns, 2003).

In the present paper, we propose an alternative perspective of emotional influences in

the ST phenomenon. Unlike previous research, which relied exclusively on a cognitive

approach, our goal was to examine how the anxiety of confirming a negative stereotype

about a salient group identity may modulate motivational processes, which govern effort

mobilization. In line with this idea, we propose the Mood Behavior Model (MBM;

Gendolla, 2000) as a framework wherein ST effects may be studied and explained.
According to the MBM, affective states such as mood can influence the intensity and

persistence of behaviour, because people use their feelings as relevant information for

behaviour-related judgements and appraisals (Gendolla, 2000; Gendolla & Brinkmann,

2005). For instance, when people face a challenge in performance context and ask

themselves questions like ‘Howdifficult is the task?’ or ‘Howmucheffortwill be necessary

to succeed?’, moods can influence the answers to these questions in a mood-congruent

way. Accordingly, people will judge the task difficulty and required effort as higher in a

negative mood than in a positive mood, resulting in lower subjective demand in a positive
mood than in a negative mood (e.g., Gendolla, Abele, & Kr€usken, 2001). Integrating the

informational mood impact with the principles of effort mobilization described in

Brehm’s motivational intensity theory (Brehm & Self, 1989) allows specific predictions

about mood effects on resource mobilization under different performance conditions to

bemade. More precisely, the later theory posits that individuals avoid wasting energy and

thus mobilize resources proportionally to subjective task demand as long as success

appears possible and justified. The perceived probability of success is lower in a negative

than in apositivemood, and, consequently, subjective demands are higher in the negative,
than in a positive mood. Therefore, when the task is easy, individuals in a negative mood

will mobilize more effort than those in a positive mood. However, if the task is difficult,

individuals in a negative mood will not mobilize high resources because they already

perceive task demand as being too high for them, which results in disengagement.

Individuals in a positive mood will, by contrast, mobilize relatively significant effort,

because theyperceive task demand as being high, but not toohigh. To test this hypothesis,

Gendolla and his associates conducted a series of studies in which they manipulated

participants’ moods and assessed cardiovascular responses during thosemood inductions
and the subsequent performance on cognitive tasks (for review see Gendolla, 2012). As a

core result, they found stronger systolic blood pressure reactivity (a widely accepted

indicator of effort mobilization; Richter, Gendolla, & Wright, 2016) in the sad mood

compared to the happy mood (e.g., De Burgo & Gendolla, 2009; Gendolla & Kr€usken,
2002). Importantly, this effect occurred because situational demands were perceived as
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higher in the sad mood (e.g., Gendolla & Kr€usken, 2001), reflecting a hypothetical link

between the positive mood and experienced ease and the negative mood and

experienced difficulty.

By extension, Gendolla (2012, 2015) suggests that similar predictions could be
proposed for the influence of specific emotions. The idea is that through learning,

individuals have acquired knowledge about easy or difficult experiences that are typical of

different affective states. Thus, similar to negative mood, emotions such as sadness and

fear are associated with performance difficulties, while happiness is associated with ease

as it is a positivemood. As a consequence, activation of a specificmeaning of each emotion

is expected to influence the appraisal of situational demands,which should determine the

intensity of the invested effort. Although the effect of explicitly experienced emotions has

not been studied so far in the context of theMBM, recent research has shown that implicit
fear leads to assessments of higher situational demands and stronger performance-related

cardiovascular reactivity than implicit happiness or anger (Chatelain & Gendolla, 2015).

Except mood in general and specific emotions, the model aims to be applied to the

representations of any affective states that are associatedwith ease or difficulty, including

states like fatigue, frustration, confidence, or threat (Gendolla, 2012).

It is important to note that although the MBM only makes predictions about the

informational impact of emotions onmobilization of resources, recent empirical evidence

suggests that differences in effort investment could be directly translated into
corresponding differences in performance. For instance, in a series of studies using

various cognitive tasks, Sankaran, Szumowska, and Kossowska (2017) consistently found

that the measured increase in cognitive effort led to a better performance, while decrease

in effort led to a lower performance. Similarly, Bijleveld, Custers, and Aarts (2012) have

shown that the manipulation of effort requirements reflects on performance in a finger-

tapping task where participants were faster when effort requirements were high. The

same authors also found that effort translates into performance for both speed and

accuracy in response to rewards (Bijleveld, Custers, & Aarts, 2010). Thus, drawing on
these findings we expected that the informational influence of emotions on mobilization

of resources could be extended to predict the behavioural outputs as well.

Many findings in the literature on ST are consistent with the assumptions of the MBM.

Specifically, most studies involving ST have utilized objectively difficult tasks (e.g., GRE

verbal andmath tests) and have shown that people experiencing ST performmore poorly

than those in a no ST condition (e.g., Spencer et al., 1999; Steele &Aronson, 1995). But an

important implication of theMBM is that although it predicts that performance on difficult

tasks should be harmed, performance on easy tasks should be enhanced. This is also a
crucial difference between theMBMand a cognitive approach to emotional influence (i.e.,

working memory model), which in the latter case would predict the absence of the ST

effect. Although previous research has been mostly focused on stereotype effects in the

context of difficult tasks, there is some empirical evidence consistent with the MBM

hypothesis (Jamieson & Harkins, 2007, 2009; O’Brien & Crandall, 2003). For instance,

Jamieson and Harkins (2009) found that women under ST performed better on an easy

math test andworse on a difficult math test than womenwhowere not exposed to ST. To

explain these findings, the authors relied on the mere effort account (Harkins, 2006),
arguing that evaluation due to ST motivates participants to want to perform well which

potentiates whatever response is prepotent or most likely to be produced in a given

situation. Thus, when the prepotent response is correct (which is most often the case for

easy tasks), the potential for evaluation facilitates performance. On the other hand, when

the prepotent response is incorrect (which is most often the case for difficult tasks), and

Stereotype threat and effort mobilization 3



participants lack the time required for correction, performance is debilitated. Although

the mere effort account suggests that the relation between ST and performance is

mediated by effortmobilization, the exact psychologicalmechanismwhich is supposed to

govern thesemotivational processes is still unclear. Drawing on the assumptions of MBM,
we suggest that the informative value of threat-related feelings plays a determinant role in

the appraisal of situational demands, which in turn exerts a corresponding influence on

effort mobilization and individual performance.

Overview and hypotheses

In line with previous research, we suggest that substantial active components of ST are

increased anxiety and fear. Since these emotions are supposed to increase effort
mobilization on easy tasks but decrease effort mobilization on difficult tasks, we predict

that, compared to the no ST condition, participants under ST will improve their

performance on easy tasks but will perform more poorly on difficult tasks. To test this

hypothesis, we conducted three experimental studies. In Study 1, we put participants

under ST, no ST and no ST with fear induction condition and then presented them with

a series of easy logical problems. Drawing on the assumption that affective connotation

of performance context plays a determinant role in the assessment of situational

demands and effort mobilization, we expected that participants under ST should
display a similar increase in performance as those in the fear induction group. In the

following two studies, we used a more stringent test of MBM by manipulating the

effective diagnostic value of threat-related feelings. More precisely, we relied on well-

established evidence that classical effects of mood disappear when people are provided

with a cue for the actual source of their affective state (e.g., Gendolla & Kr€usken, 2002;
Schwarz & Clore, 1983) and we applied it to our paradigm. Thus, in addition to the

standard ST and no stereotype group, we also introduced another stereotype condition

in which participants received an indication pointing to the actual cause of their
feelings right before their performance on the easy (Study 2) or difficult (Study 3) task.

In each study, we expected that preventing the utilization of current feelings as

diagnostic information for the appraisal of situational demands should make the ST

effect disappear.

STUDY 1

The aim of Study 1 was to provide preliminary evidence that negative feelings, which are

theoretically related to the ST, could play a role in effort mobilization and the

improvement of intellectual performance. In order to test this hypothesis, participants

in the ST and no ST conditions had to perform a series of easy problems from Raven’s

Progressive Matrices (Styles, Raven, & Raven, 1998). To further explore the hypothetical

role of threat-related feelings, we included an additional control group without ST in

which participants were exposed to a short fear induction movie. If people rely on their
current feelings to appraise situational demands, then the affective features of context,

regardless of their cause (ST vs. task unrelated source, such as the movie), should equally

influence intellectual performance. Thus, based on the assumptions of the MBM, it was

expected that participants in the ST and in the fear induction conditionwould investmore

effort and consequently achieve better performance comparedwith participants in the no

ST condition.
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Method

Participants
Ninety-three psychology undergraduates (75women,Mage = 19.17; SD = 2.37) took part

in the experiment in exchange for course credit.1 Participants were randomly assigned to

the ST (N = 31), no ST (N = 34), and no stereotype treat with fear induction conditions

(N = 28).

Materials and procedure

Participants took part in groups of four in a large laboratory room (5 m 9 10 m).
They were separated and could not interact with each other. For the ST condition,

the study was presented as part of a cross-cultural project aimed to explore the

validity of cultural beliefs about the lower intellectual abilities of Bosnians relative to

other countries in the Southeast Balkan region.2 Participants in the no ST condition

were only told that they are taking part in a pilot study that aims to determine the

difficulty standards for future studies without any reference to the assessment of

intelligence. Participants in the no ST–fear induction condition were initially

exposed to a short excerpt (4 min) from the horror movie The Blair Witch Project

(Schaefer, Nils, Sanchez, & Philippot, 2010), which was presented as part of an

independent research project. After the fear induction, participants were introduced

to the second (i.e., main) study and received the same instruction as in the no

stereotype condition.

Before the beginning of the test, the experimenter demonstrated one practice trial of

Raven’s Progressive Matrices. Once participants understood the task, they performed six

easy problems drawn from the Serie E.3 After the task performance, participants answered

questions regarding the invested effort (‘How much effort did you put into the task?’;
1 = not at all; 7 = very much) and their current emotions (‘To what extent do you feel

frightened at this moment?’ and ‘To what extent do you feel anxious at this moment?’;

1 = not at all; 7 = very much; r = .76, p < .01). Participants in the ST condition also

answered an additional question assessing their stereotype-related beliefs (‘Who do you

believe performs better on this task?’; 1 = Serbs, Croats, and Slovenes perform better,

4 = Serbs, Croats, Slovenes, and Bosnians perform the same, 7 = Bosnians perform

better). Finally, all participants were thanked and debriefed.

Results

Task performance

To test whether the experimental manipulations influenced participants’ task perfor-

mance, we conducted one-way ANOVAs with two orthogonal contrasts: a planned

1 For each study, we tried to maximize our sample size by recruiting all available participants. In order to avoid the influence of
external factors (e.g., examination period), all participants were recruited during the same period of corresponding semester. As
the number of available students (i.e., those who potentially could receive course credits) varied from semester to semester, this
also explains why we have different sample sizes in each study.
2 The instructions for ST condition can be found on this page: https://osf.io/5gsx3/.
3 Independent research involving 16- to 18-year-old high-school students showed that these items achieved the average
progressive success rate of 74.71% ranging from88.13% for E1 to 65.28% for E6 (Djapo& Lynn, 2010). Thus, we supposed that
selected problems would be relatively easy, but still not too easy to produce the ceiling effect.

Stereotype threat and effort mobilization 5

https://osf.io/5gsx3/


comparison testing our model and a contrast testing the remaining variance (i.e., the only

contrast that should not be significant if the tested model fits the data).4 The test for the

planned comparison, which opposed ST and fear induction condition to control

condition (ST = 1, no-ST-fear = 1, no-ST = �2), was significant, F(1, 90) = 25.55,
p = .001, g2p = .22. Importantly, the orthogonal contrast, opposing ST condition to the

no ST–fear induction condition (ST = 1, no-ST-fear = �1, no-ST = 0), was not significant,

F < 1. As can be seen in Figure 1, participants in the ST condition (M = 88.17,

SD = 13.74) and those in the no ST–fear induction condition (M = 89.29, SD = 13.00)

had a higher percentage of correct answers than participants in the no ST group

(M = 69.12, SD = 23.97).

Invested effort

Again, the planned comparison, which opposed the ST and fear induction condition

to the control condition (ST = 1, no-ST-fear = 1, no-ST = �2), was significant, F(1,

90) = 5.36, p = .022, g2p = .06, and the orthogonal contrast (ST = 1, no-ST-fear = �1,

no-ST = 0) was not, F < 1. As expected, participants in the ST condition (M = 6.19,

SD = 0.90) and those in the no ST–fear induction condition (M = 5.93, SD = 1.41)

reported a greater amount of invested effort than participants in the no ST condition

(M = 5.38, SD = 1.63).

Figure 1. Mean percentages of correct answers (with error bars reflecting one standard error of the

mean) depending on the experimental condition: stereotype threat (ST), no stereotype threat–fear
induction (no-ST-F), and no stereotype threat (no-ST).

4Unlike the default analysis of variance (ANOVA), which allows answering relatively vague questions, the planned contrasts
enable researchers to conduct tailored statistical tests of their hypotheses (e.g., Rosenthal & Rosnow, 1985) with higher statistical
power (e.g., Myers & Well, 1995). In line with this reasoning, it is recommended (e.g., Brauer & McClelland, 2005; Judd &
McClelland, 1989) that the planned contrasts should be systematically used in the case of independent variables with three or
more levels because having more than two levels (as in our studies) implies that the researcher has a clear directional hypothesis
regarding the trend of expected effect.

6 Sasa Drace et al.



Affect

We expected that participants in the ST and fear induction conditions should feel more

anxiety and fear than those in the control condition. However, the planned comparison

which tested our model (ST = 1, no-ST-fear = 1, no-ST = �2) was not significant, F(1,
90) = 2.57, p = .112, g2p = .03. Scheffe’s post-hoc test showed that participants in the fear

induction condition reported more negative feelings (M = 2.00, SD = 1.59, ps < .01)

than those in the two other conditions, which did not differ from each other (MST = 1.40,

SDST = 0.63; Mno-ST = 1.35, SDno-ST = 0.55, p > .10).5

Stereotype-related beliefs

Contrary to our expectations, results in the ST condition (M = 3.94, SD = 1.24) were not
different from the mean value of the scale, t(30) = -.29, p = .773, indicating that

participants believed that different outgroups and Bosnians perform the same.

Discussion

We replicated the findings of previous research (Jamieson & Harkins, 2009; O’Brien &
Crandall, 2003)whereparticipants in the ST conditions resolvedmore easy problems than

those in the control group. Importantly, consistent with the MBM (Gendolla, 2000) our

results showed identical improvement of performance in the no ST condition in which

threat-related feelings were induced by an external source – the video excerpt. Taken

together, the pattern of results in the ST and the no ST–fear induction condition could

point to the existence of the same underlyingmechanism: In both situations, participants

experienced aversive feelings,which theoretically led to theperception of high subjective

demands. Since the task was easy, these demands were achievable and, therefore, the
mobilization of resources was justified. Accordingly, we found that participants in the ST

and no stereotype-fear induction condition retrospectively reported greater effort

investment than those in the control group.6

One could question our findings because we did not find the expected differences in

self-reported emotions. Although participants in the fear condition reported a higher level

of negative feelings than those in the control group, this was not the case for the ST

condition. One reason for these findings could be in the qualitative differences in the

causes of participants’ feelings. More precisely, in the ST condition, anxiety and fear are
the consequence of a negative stereotype, which is directly linked to the context of task

performance. Therefore, it is possible that once the threatening situation ended,

participants in this condition felt relieved. In the fear induction condition, we observed a

different pattern of results because fear was caused by the external source (i.e., a horror

5Given that the planned comparison testing the expected model was not significant, we could already be sure that the obtained
pattern of results did not confirm our hypothesis. For that reason, we dismissed reporting the second contrast and we directly
proceededwith testing the differences between groups using Scheffe’s post-hoc test. The same rule was followed each timewhen
planned comparison testing our model was not significant. However, in order to provide complete transparency of our statistical
analyses, omnibus tests and contrasts for each relevant variable can be found on this page: https://osf.io/gmq3e/.
6 Considering that the effort was measured after the performance, this self-assessment could have been influenced by previous
experience of success in the task; that is, it is likely that successful individuals reported a greater effort than thosewho did worse on
the test. Given that both explanations were theoretically plausible, we conducted twomediation analyses, which separately tested
each model. Although we found that the effect of experimental conditions on the task performance was partially mediated by the
measure of effort, the inverse model was also significant showing the complete mediation. Therefore, we remain cautious
regarding the interpretation of these findings.
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movie). Given that the performance context in this case had a neutral connotation, the

induced negative feelings still persisted and were more easily captured during the

manipulation check.

In the same vein, one could question the influence of ST because our participants did
not believe that their own group (i.e., Bosnians) generally performs worse than the other

groups (i.e., Serbs, Croats, and Slovenes). One reason for these findings could be found in

temporal activation of self-enhancement motives. More precisely, it is possible that the

manipulation of ST increased salience of group comparison, which might heighten

concern for positive group identity (Tajfel & Turner, 1979, 1986). When this occurs,

individuals generally try to protect their self-esteem by enhancing the status of the group

towhich they belong. Accordingly, it is possible that stereotyped participantswere under

threat, but once the threatening situation had passed, they tried to improve their devalued
social identity by intentionally denying group differences.7

Although our results are consistent with the assumptions of MBM, they can equally be

explained by the classical drive models of social facilitation (O’Brien & Crandall, 2003;

Zajonc, 1965).More precisely, both the ST and the fear induction could lead to an increase

in arousal (Blascovich, Spencer, Quinn, & Steele, 2001), which in turn could enhance the

emission of dominant responses (Cottrell, Wack, Sekerak, & Rittle, 1968; Zajonc & Sales,

1966). Given that the dominant response in easy tasks is most of the time the correct one,

the better performance in ST and fear induction conditions could be unrelated to the
informational influence of emotions, as proposed by theMBM. This issuewas addressed in

Study 2.

STUDY 2

In Study 2, we tried to provide a more direct test of the MBM by manipulating the
informational potential of threat-related emotions. One way to do this is to expose

participants to the ST induction but prevent them from relying on their feelings when

assessing the subjective demands of the task. In linewith this idea, previouswork showed

that classical mood effects disappear when people are provided with a cue for the actual

source of their mood (e.g., Gendolla & Kr€usken, 2002; Schwarz & Clore, 1983). Based on

these findings, we replicated the standard ST and control groups of Study 1. Crucially, we

introduced another ST condition in which participants received a cue pointing to the

actual cause of their current feelings. The specific features of this design also allowed us to
compare the drive and the MBM explanations. Precisely, according to the drive

explanation, participants in both ST conditions should be equally aroused, which, in turn,

should enhance the emission of dominant correct responses. As a consequence, these two

groups should outperform the no ST group to an equal extent. According to MBM, the

presence of ST should generate an elevation in threat-related feelings, which, in turn,

7 To further explore this hypothesis, we conducted a pilot study in which we asked undergraduate students (N = 37) to answer
two questions pertaining to awareness of the ingroup stereotype: ‘What do you think the other people from surrounding countries
believe about intellectual abilities of Bosnians?’ and ‘What the people from surrounding countries would predict regarding the
achievement of Bosnians on the intelligence test? (1 = Bosnians are less intelligent/would achieve lower performance;
4 = Bosnians are equally intelligent/would achieve similar performance; 7 = Bosnians are more intelligent/would
achieve better performance)?’ As expected, participants thought that other people believed that Bosnians were less intelligent
(M = 2.35, SD = 1.25, t(36) = �8.01,p = .001) and that their achievementwould be lower in comparisonwith other groups
(M = 2.51, SD = 1.07, t(36) = �8.45, p = .001). Thus, although our participants did not endorse the negative stereotype,
these findings suggest that they should have been aware of intellectual ability stereotype not favourable to Bosnians, which is a
prerequisite condition for the presence of ST (Steele & Aronson, 1995).
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should lead to the perception of higher subjective situational demands (i.e., the evaluation

of higher task difficulty and higher requested effort). As the task is easy and success

appears possible, participants under STwill mobilizemore effort than those in the control

group. However, if participants rely on their emotions to appraise situational demands,
the cue manipulation would call into question the diagnostic value of threat-related

feelings, which, in turn, would prevent the mobilization of resources. Thus, according to

the MBM, participants under ST should achieve better performance than the no

stereotype group but only in the standard condition.

Method

Participants

A total of 145 undergraduates (128 women,Mage = 20.04 years; SD = 2.31) took part in

exchange for course credit. Participants were randomly assigned to the ST (N = 45), ST

with a cue (N = 52), and no ST (N = 48) conditions.

Materials and procedure
At the beginning of each experimental session, participants completed the self-report

questionnaire of affective states in which they rated to what extent they felt each of 14

separate emotions (gleeful, angry, frightened, sad, joyful, scared, frustrated, active,

cheerful, interested, irritated, nervous, furious, depressed; Lerner & Keltner, 2001).

Then, participants were introduced to the main task, which consisted of the same set of

easy problems as in Study 1. The cover story and instructions in the standard ST and no ST

conditionswere also unchanged. Participants in the ST–cue condition received additional
instruction (e.g., Greifeneder, Bless, & Pham, 2011; Johns, Schmader, & Martens, 2005;
Tillema, Cervone, & Scott, 2001) aimed at reducing the informational value of threat-

related feelings by pointing to an external threat source:

Previous studies have shown that information about lower intellectual abilities of the group

youbelong to can cause fear and anxiety,which, consequently, could impact your perception

and task assessment. It is important to keep in mind that if you are feeling scared or anxious

while taking this test, this fear or anxiety could be the result of this instruction you just heard

and have nothing to do with your actual ability to do well on the test.

Following the corresponding manipulations, each group rated overall task difficulty

and the required effort (respectively, ‘Howdifficult does it appear to you to succeed in this
task?’ and ‘Howmuch effort do you thinkwill be necessary to invest in this task?’; 1 = not

at all; 7 = extremely). After the task performance, participants answered questions about

their current emotions (‘To what extent do you feel frightened at this moment?’ and ‘To

what extent do you feel anxious at this moment?’; 1 = not at all; 7 = verymuch; r = .64,

p < .05) and the stereotype-related beliefs (‘To what extent do you agree there are

national differences in performance on this test?’; 1 = not at all; 7 = very much).

Results

Task performance

The planned comparison, which opposed standard ST condition to two other conditions

(ST = �2, ST-cue = 1, no-ST = 1), was significant, F(1, 142) = 8.19, p = .004, g2p = .05.
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Importantly, the orthogonal contrast (ST = 0, ST-cue = 1, no-ST = �1) was not signif-

icant, F(1, 142) = 1.84, p = .176, g2p = .01. As Figure 2 shows, the participants in the

standard ST condition (M = 82.22, SD = 20.54) had a higher percentage of correct

answers than those in the ST–cue (M = 64.42, SD = 32.84) and the no ST conditions
(M = 71.88, SD = 26.44).

Situational demands

Required effort

The planned comparison, which opposed standard ST condition to two other conditions

(ST = �2, ST-cue = 1, no-ST = 1), was significant, F(1, 142) = 4.99, p = .027, g2p = .03,

and the orthogonal contrast (ST = 0, ST-cue = 1, no-ST = �1) was not, F < 1. As

expected, participants in the standard stereotype condition estimated greater required

effort (M = 5.64, SD = 1.19) than participants in the ST–cue (M = 5.19, SD = 1.40) and

the no stereotype conditions (M = 4.98, SD = 1.55).

Task difficulty

Regarding the task difficulty, the planned comparison (ST = �2, ST-cue = 1, no-ST = 1)

was not significant, F(1, 142) = 1.89, p = .171, g2p = .01. A Scheffe post-hoc test revealed

no differences between the three groups (MST = 3.36, SDST = 1.28;MST-cue = 3.25, SDST-

cue = 1.48; Mno-ST = 2.77, SDno-ST = 1.37), all ps > .05.

Affect

The series of one-way ANOVAs did not reveal differences in pre-existing emotions

between the three conditions (all ps > .20). Regarding the emotions assessed after the

task performance, the planned comparison which opposed two ST conditions to the

Figure 2. Mean percentages of correct answers (with error bars reflecting one standard error of the

mean) depending on the experimental condition: stereotype threat (ST), stereotype threat–cue (ST-cue),
and no stereotype threat (no-ST).
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control group (ST = 1, ST-cue = 1, no-ST = �2) was not significant (MST = 2.04,

SDST = 1.22; MST-cue = 2.13, SDST-cue = 1.39; Mno-ST = 1.73, SDno-ST = 1.34), F(1,

142) = 2.62, p = .107, g2p = .02). Given that both pre- and post-performance measures

of emotions included the item frightened, it was possible that participants remained
anchored to their first response, which could impact the global score of emotions. To

further explore these possibilities, we conducted separate analyses for each emotion

question. While the planned comparison revealed no differences in fear (F < 1),

participants under the ST (MST = 2.27, SDST = 1.47; MST-cue = 2.50, SDST-cue = 1.60)

were inclined to report a higher level of anxiety than those in the no ST group (M = 1.89,

SD = 1.09), F(1, 142) = 3.83, p = .052, g2p = .03). More importantly, the two ST

conditions did not differ from each other, F < 1.

Stereotype-related beliefs

The test for the planned comparison (ST = 1, ST-cue = 1, no-ST = �2) was significant, F

(1, 142) = 4.13, p = .044, g2p = .03, while the orthogonal contrast (ST = 1, ST-cue = �1,

no-ST = 0) was not, F < 1. Unexpectedly, participants in the no ST condition were those

who reported a greater agreement with the existence of national differences on the test

(M = 3.38, SD = 2.12) than participants in both ST conditions (MST = 2.60, SDST = 1.96;

MST-cue = 2.79, SDST-cue = 1.60). Again, this pattern of results suggests that the exposure
to a threatening situation might activate ego-defensive strategies consisting in overt

neglecting of lower ingroup status.

Discussion

As in Study 1, ST positively affected easy problem-solving (Jamieson & Harkins, 2009;
O’Brien & Crandall, 2003). More importantly, this effect also varied depending on the

informative potential of current emotions. Although participants in the two ST groups

were exposed to the same threatening instructions, only those in the standard

condition showed a significant improvement in task performance. Conversely, when

participants received a cue that called into question the diagnostic value of threat-

related feelings as task-relevant information, ST led to similar performance as in the no

ST group. In line with this assumption, participants in the standard ST condition also

reported a greater required effort than those in the ST–cue and the no ST conditions.
Regarding the measure of task difficulty, the results showed no difference between

the three conditions. This inconsistency could be explained by the fact that the

evaluation of required effort and task difficulty correlated poorly (r = .25, p < .05),

which suggests that they cannot be considered as interchangeable indicators of the

same theoretical construct. Thus, in light of present findings, we could speculate that

the evaluation of task difficulty might be a less valid measure of situational demands

than was the evaluation of required effort. Taken together, our results seem to

support the assumptions proposed by the MBM (Gendolla, 2000), which could not be
said for the alternative explanation. Namely, according to the drive model (O’Brien &

Crandall, 2003), the effect of ST is mediated by physiological arousal, which increases

the emission of dominant responses. However, this hypothesis cannot explain why, as

our results show, the same effect was not observed when participants were led to

attribute their feelings to the task-irrelevant source since participants in both ST

conditions were supposed to be equally aroused.
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Despite this converging evidence in favour of the MBM account, it should be

noted that Studies 1 and 2 were restricted to the context of performance on the easy

cognitive task. As such, our findings do not allow for concluding whether a similar

psychological mechanism could be responsible for the typical decrease in perfor-
mance when individuals are called to perform a more challenging cognitive task. In

addition, one could question our findings because we did not find differences in

threat-related feelings. Although in Study 2 participants under ST were inclined to

report a higher level of anxiety, this effect was marginal and it was observed on only

one item. Again, we suspect that these findings are more likely due to the fact that

participants’ current feelings were not assessed before the task performance, but at

the end of the experimental session when the effect of ST manipulation had already

dissipated. Yet, it is worth noting that in the absence of more tangible evidence
regarding the affective changes, the hypothetical involvement of threat-related

feelings still remains compromised. We addressed these issues in Study 3.

STUDY 3

Study 3 replicated the design of Study 2, wherein participants had to perform the
operation-span task (OSPAN), which is generally used as a standard measure of

working memory capacity (Unsworth, Heitz, Schrock, & Engle, 2005). Using a very

similar version of this task, previous research (Schmader & Johns, 2003) showed that

the activation of a negative stereotype about one’s lower intellectual capacity had

detrimental effects on participants’ performance. Considering these findings, we

reasoned that OSPAN could be used to create a prototypical context featuring

performance on difficult tasks. In keeping with our theorizing, we expected that ST

should lead to the perception of higher situational demands (i.e., the evaluation of
higher required effort). Since the task at hand is objectively difficult, the overall task

demands should be perceived as too high to justify the investment of resources, and

therefore, participants under ST should disengage and mobilize less effort than those

in the control group. However, we also predicted that this effect would be annulled

when participants received the external cue, which would call into question the

informative capacity of threat-related feelings for the assessment of situational

demands. As a consequence, the activation of negative stereotype should lead to the

perception of higher situational demands and lower cognitive performance, but only
in the standard ST condition. In respect of our past failures to find clear evidence for

expected changes in threat-related feelings, in Study 3 we tried to address this issue

by modifying the frame of affective measure. Therefore, instead of actual affective

state, participants were asked to report the feelings they experienced during task

performance (e.g., Schmader & Johns, 2003). We reasoned that if ST really produces

corresponding affective changes, which dissipate at the end of the experimental

session, these changes should be more easily captured with retrospective reports.

Another methodological innovation of Study 3 concerned the manipulation check of
ST. Thus, unlike Studies 1 and 2 in which we measured personal endorsement of

negative stereotype, this time we decided to use a more direct approach, which

relied on the assessment of various stereotype-related concerns (e.g., Schmader &

Johns, 2003).
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Method

Participants
A total of 80 undergraduates (65 women, Mage = 19.04 years; SD = 0.70) took part in

exchange for course credit. Participants were randomly assigned to the standard ST

(N = 24), ST with a cue (N = 29), and no ST (N = 27) conditions.

Materials and procedure

The instructions were the same as in Study 2 with minor modification in the no ST

condition in which the task was presented as a working memory test (Schmader & Johns,
2003). Following the corresponding manipulations, each group went through the

OSPAN8 training upon which participants were asked to rate the effort required (‘How

much effort do you think will be necessary to invest in this task?’; 1 = not at all;

7 = extremely). After the task performance, participants rated the extent to which they

felt anxious, comfortable, jittery, worried, at ease, nervous, relaxed, and calm while

taking the test (1 = not at all; 7 = very much). The items on the scale were averaged

(after reverse scoring comfortable, at ease, relaxed, and calm) to form an index of state

anxiety (Cronbach’sa = .90). Finally, to determine if the test descriptionwas perceived in
a manner consistent with ST, participants also rated the extent to which they agreed with

the following statements: ‘I am concerned that the researcher will judge Bosnians, as a

whole, based on my performance on this test’ and ‘The researcher will think that

Bosnians, as a whole, have less intellectual ability if I did not do well on this test’.

Responses were recorded using a 7-point scale (1 = strongly disagree; 7 = strongly

agree) and were averaged to create a reliable index of national group identity threat

(r = .75, p < .05).

Results

Task performance

In line with past research (Schmader & Johns, 2003), OSPAN performance was

operationalized as absolute span score (see footnote 8). The planned comparison, which
opposed the standard ST condition to two other conditions (ST = �2, ST-cue = 1, no-

ST = 1), was significant, F(1, 77) = 4.97, p = .028, g2p = .06. Importantly, the orthogonal

contrast (ST = 0, ST-cue = 1, no-ST = �1) was not significant, F < 1. As Figure 3 shows,

the participants in the standard ST condition had a lower span score (M = 26.00,

SD = 12.50) than those in the ST–cue (M = 35.75, SD = 14.47) and the no ST conditions

(M = 32.19, SD = 16.47).

Situational demands

The planned comparison, which opposed standard ST condition to two other conditions

(ST = �2, ST-cue = 1, no-ST = 1), was not significant, F(1, 77) = 2.95, p = .089,

g2p = .04. A Scheffe post-hoc test did not reveal a difference between three groups

(MST = 3.67, SDST = 1.24; MST-cue = 4.64, SDST-cue = 1.44; Mno-ST = 3.89, SDno-

ST = 1.55), all ps > .05.

8 A detailed description of OSPAN can be found on this page: https://osf.io/wx5q4/.
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Test experience questionnaire

Threat-related feelings

The planned comparison (ST = 1, ST-cue = 1, no-ST = �2) was significant, F(1,

77) = 4.30, p = .041, g2p = .05, while the orthogonal contrast (ST = 1, ST-cue = �1,

no-ST = 0) was not, F < 1. Consistent with expectations, participants in the ST and ST–
cue conditions reported equally higher levels of anxiety during the test (MST = 3.95,

SDST = 0.70; MST-cue = 3.82, SDST-cue = 0.72) than those in the no ST group (M = 3.52,

SD = 0.77).

National identity threat

Again, the planned comparison (ST = 1, ST-cue = 1, no-ST = �2) was significant, F(1,

77) = 24.95,p = .001, g2p = .24, and the orthogonal contrastwas not, F < 1. As expected,

participants in the standard ST and ST–cue conditions expressed greater concern about

their performance in terms of their national identity (MST = 3.37, SDST = 1.43; MST-

cue = 3.32, SDST-cue = 1.72) compared with participants in the no ST condition

(M = 1.70, SD = 0.84).

Discussion

Study 3 tested the MBM account in a context featuring the performance of difficult

cognitive tasks. In line with past research, participants completing OSPAN described as a

test diagnostic of intellectual ability showed reduced cognitive capacity (Schmader &
Johns, 2003). However, consistentwith our expectations, this effect completely vanished

when participants were exposed to a standard manipulation aimed to reduce the

diagnostic value of feelings as information (Gendolla & Kr€usken, 2002). Importantly,

participants in both ST conditions reported higher levels of anxiety and expressed greater

stereotype-related concerns than those in the no ST group. These findings provide

Figure 3. Mean absolute span score (with error bars reflecting one standard error of the mean)

depending on the experimental condition: stereotype threat (ST), stereotype threat–cue (ST-cue), and no
stereotype threat (no-ST).
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converging evidence that the informative potential of threat-related feelings plays a

crucial role in the regulation of cognitive effort and task performance. Taken together,

Study 3 extended the results of Study 2 showing that emotionally driven motivational

processes can also account for the occurrence of the classical ST effect.
However, one could question our findings because we did not replicate the expected

effects of ST on the perception of situational demands. One reason for this inconsistency

could be due to the fact that we used a single item scale that is easily biased. As such, these

unexpected findings are more probably due to the low reliability of our measure rather

than the real absence of effect. Yet, as suggested by some authors (e.g., Fayant, Sigall,

Lemonnier, Retsin, & Alexopoulos, 2017; Sigall & Mills, 1998), when the results on the

main dependent variable are in line with predictions (as in our case where the pattern of

results on OSPAN systematically varies depending on informative value of threat-related
feelings), and there is no plausible alternative explanation, manipulation checks should

not play an important role. Therefore, the clear difference between cue and standard

stereotype conditions cannot be overshadowed by the absence of significant effects on

the measure of situational demands.

GENERAL DISCUSSION

The purpose of the present research was to test an emotional explanation of ST using a

motivational approach, which relies on MBM (Gendolla, 2000). In line with previous

research, Study 1 showed that participants in the ST condition achieved better

performance on easy tasks than those in the no ST condition (Jamieson & Harkins,

2009; O’Brien & Crandall, 2003). Consistent with the MBM, we found identical

improvement of performance when participants in the no ST were exposed to fear

induction, suggesting that the affective quality of the threatening situation could play a
crucial role when people try to assess situational demands and subsequently adjust their

effortmobilization. In Study 2, theMBMaccountwas testedmore directly bymanipulating

the effective diagnostic value of threat-related feelings for demand appraisals. Once again,

ST had a positive impact on the easy task performance. Importantly, this effect was also

moderated by the informative potential of one’s current feelings. Although participants in

both ST groups were exposed to the same threatening information, only those in the

standard condition achieved better performance compared to the control group. Using

the same design, Study 3 extended the test of the MBM account in a context featuring
performance on difficult cognitive tasks. In line with past research (e.g., O’Brien &

Crandall, 2003; Schmader & Johns, 2003), the activation of negative stereotype led to a

typical decrease in performance. However, when participants received a cue that called

into question the diagnostic value of threat-related feelings as task-relevant information,

this effect was completely annulled. More relevantly, Study 3 clearly showed that

providing participants with a cue about the external cause of their actual emotions had no

impact on the intensity of threat-related feelings. Consequently, it is implausible to assume

that a cuemanipulation produced zero effects on task performance because it neutralized
threat-related feelings. Taken together, our results support the assumptions of the MBM

and, more importantly, they are at odds with alternative theoretical explanations. For

instance, according to the working memory model (Schmader & Johns, 2003), activation

of negative stereotype should cause a reduction in working memory capacity, which in

the case of easy tasks should lead to lower or, at best, similar performance as in the control

group. As we could see, this hypothesis received empirical support neither in Study 1 nor
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in Study 2, in which we actually found the reverse pattern of results. Similarly, according

to the mere effort model (Jamieson & Harkins, 2007, 2009), the activation of negative

stereotype should motivate participants to perform well, stimulating the emission of the

dominant response, which for the easy task is most likely the correct and for the difficult
tasks most likely the incorrect answer. As a consequence, participants under ST should

systematically achieve better performance on easy tasks (and conversely lower perfor-

mance on difficult task). However, this hypothesis was also disconfirmed by the results

obtained in the cue conditions of Study 2 and Study 3. Indeed, when participants’ current

feelings no longer had an informative value for the assessment of situational demands, the

expected effect of ST completely disappeared.

The results we obtained have several theoretical implications. Specifically, by

replicating the findings of prior research we showed that ST could lead to better
cognitive performance (O’Brien & Crandall, 2003) and, more importantly, that this effect

could potentially be explained by the informative influence of threat-related emotions on

effort mobilization. Accordingly, our results also contribute to the existing literature on

the MBM (Gendolla, 2000). So far, research conducted on the MBM has only compared

effects of positivemoodversus negativemoodbut not the effects of threat-related feelings.

Although there is some evidence suggesting that implicit fear could influence effort

mobilization (e.g., Chatelain&Gendolla, 2015; Chatelain, Silvestrini, &Gendolla, 2016), it

is important to note that these studies dealt with the automatic activation of mental
representations of corresponding emotion, rather than eliciting the affective experience

of fear per se. Thus, this is the first empirical demonstration that shows that consciously

experienced threat-related feelings could be directly used as diagnostic information for

the assessment of situational demands and as such it extends the application realm of the

MBM beyond classical effects of positive and negative mood.

Limitations and directions for future research
The present study has a number of strengths, but some limitations are worth noting. The

first one concerns our difficulty in detecting clear-cut affective changes in ST conditions.

As we have already pointed out, these findings could be due to the fact that current

feelings were assessed after the task performance when the effect of ST might have

dissipated (Fayant et al., 2017). Accordingly, whenwe reframed the affective measure by

asking participants how they felt during the task performance (i.e., Study 3), the expected

differences in threat-related feelingsweremore easily captured. However, as suggested by

some authors (Robinson & Clore, 2002), the retrospective self-reports could also be
biased, a reason why future studies should use measures ensuring more direct access to

affective experience. For instance, this could be accomplished by recording physiological

reactions such as the intensity of startle reflex (Bradley, Cuthbert, & Lang, 1988), which

should be included prior to task performance.

Although we measured participants’ judgements related to the situational demands,

our studies lack information about a truly invested effort. As such, we offer only partial

evidence in favour of the MBM account. This could be particularly problematic because

the relation between mobilization of resources and behaviour is not always straightfor-
ward, that is, more effort does not systematically translate into better performance

(Gendolla & Richter, 2010). Therefore, future research should include valid measures of

mental effort (see Richter et al., 2016), which would allow for a direct insight into the

underlying processes of ST effects.
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Conclusion

The purpose of the present research was to explore the motivational mechanisms of

affective influence in the ST phenomenon. In line with the MBM assumptions, three

experimental studies provide converging evidence that threat-related feelings could be
used as diagnostic information for the assessment of situational demands and, therefore,

could regulate the mobilization of cognitive effort during task performance. On a

theoretical level, these findings offer new perspectives in understanding how the

activation of negative stereotypes may influence individual achievement in various social

contexts involving easy, as well as difficult cognitive tasks.
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