
 

 

 
 

 

Edinburgh Research Explorer 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brief growth mindset and mindfulness inductions to facilitate
task persistence after negative efedback

Citation for published version:
Takacs, ZK 2023, 'Brief growth mindset and mindfulness inductions to facilitate task persistence after
negative efedback', Collabra, vol. 9, no. 1, 74253. https://doi.org/10.1525/collabra.74253

Digital Object Identifier (DOI):
10.1525/collabra.74253

Link:
Link to publication record in Edinburgh Research Explorer

Document Version:
Publisher's PDF, also known as Version of record

Published In:
Collabra

General rights
Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.

Take down policy
The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.

Download date: 02. May. 2023

https://doi.org/10.1525/collabra.74253
https://doi.org/10.1525/collabra.74253
https://www.research.ed.ac.uk/en/publications/5e9aa6fb-19f2-4158-810e-293185b9db47


Social Psychology 

Brief Growth Mindset and Mindfulness Inductions to Facilitate Task          
Persistence After Negative Feedback     
Tamás Nagy1 a, Kata Sik2 b, Lilla Török3,4 , Beáta Bőthe5 , Zsofia K. Takacs6 , Gábor Orosz3

1 Institute of Psychology, ELTE Eötvös Loránd University, Hungary, 2 Department of Occupational, Economic, and Social Psychology, University of 
Vienna, Austria, 3 URePSSS - Unité deRecherche Pluridisciplinaire Sport SantéSociété, Univ. Artois, Univ. Lille, Univ. Littoral Côted’Opale, ULR 7369, 
France, 4 Department of Psychology and Sport Psychology, Hungarian University of Sports Science, Hungary, 5 Département de Psychologie, 
Université de Montréal, Canada, 6 School of Health in Social Science, University of Edinburgh, UK 

Keywords: mindfulness, growth mindset, negative feedback, persistence 

https://doi.org/10.1525/collabra.74253 

Collabra: Psychology 
Vol. 9, Issue 1, 2023 

Negative feedback in academic settings is often unavoidable, although it may directly 
interfere with the ultimate goal of education, as setbacks can diminish motivation, and 
may even lead to dropping out of school. Previous research suggests that certain 
predispositions, inductions, and interventions might mitigate the harmful effects of 
negative feedback. Among others, growth mindset beliefs and mindfulness meditation 
were proposed as the most promising candidates that may help students to retain 
motivation. In a pre-registered, randomized experiment, we gave a disappointing 
evaluation to 383 university students in a bogus laboratory IQ test situation. Half of the 
participants previously received a growth mindset induction referring to intelligence as a 
malleable characteristic, while the other half received a fixed mindset induction referring 
to intelligence as a stable characteristic that cannot be changed. Then participants had a 
brief mindfulness meditation session or a control condition. Subsequently, they could 
choose to complete practice tasks before the final IQ assessment. The number of 
completed optional tasks was used as a behavioral proxy for task persistence. The results 
showed no difference in task persistence for the growth mindset or the mindfulness 
induction groups, compared to the other conditions. However, those who reported having 
higher pre-induction growth mindset beliefs or dispositional mindfulness completed 
more optional tasks after the mindset or mindfulness induction, respectively. We 
concluded that our brief inductions may not be adequate for everyone to rectify the 
demotivating effects of negative feedback, but can enhance task persistence for people 
with a stronger disposition towards a growth mindset or mindfulness. 

Introduction  

Academic setbacks may emerge frequently in school and 
can curb students’ motivation and learning engagement 
(Kluger & DeNisi, 1996; Van Dijk & Kluger, 2011). More-
over, it may also boost the probability of dropping out (Vi-
taro et al., 2001). To reduce the potential negative con-
sequences of academic setbacks, considering certain 
individual differences might be helpful. One such individ-
ual difference might be students` beliefs about the mal-
leability of their intelligence (i.e., implicit theories of intel-
ligence; Dweck & Leggett, 1988). Individuals with a fixed 
mindset believe that their intelligence is stable and individ-

uals with a growth mindset believe that intelligence can be 
improved (Dweck & Leggett, 1988; Yeager & Dweck, 2020). 
Implicit theories of intelligence have been shown to influ-
ence whether students perceive challenging or negative sit-
uations, like academic setback experiences in adaptive or 
maladaptive ways (Aditomo, 2015; Dweck & Yeager, 2019). 
These different perceptions can then transfer to more con-
structive or destructive thoughts, feelings, and behaviors 
and may predict students’ learning and growth. 
Different mechanisms have been shown to explain dif-

ferent patterns of the two belief systems. For instance, stu-
dents with a fixed mindset tend to set performance-type 
goals in achievement situations (Davis et al., 2011): they 
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are motivated to measure and demonstrate their intellec-
tual capacities mostly based on comparing themselves to 
others. They avoid challenging situations where they do not 
feel like they have the capabilities to perform well (Man-
gels et al., 2006). In this mindset, setbacks are signs of low 
abilities (Blackwell et al., 2007). In contrast, a growth mind-
set can promote setting mastery-type goals aiming to learn 
in academic settings by embracing challenges, focusing on 
self-improvement, remaining persistent, and exerting ef-
fort on demanding activities (Davis et al., 2011; Dweck & 
Yeager, 2019; Elliot et al., 2011). For individuals having a 
growth mindset, setbacks are part of the learning process, 
and these experiences are not measures of their intellec-
tual abilities. Moreover, a growth mindset is associated with 
more adaptive goal setting, like learning or mastery-ori-
ented goals (Davis et al., 2011). Several studies have un-
derpinned the theoretical implications of a growth mindset, 
concerning effort beliefs (e.g., Miele et al., 2013), chal-
lenge-seeking (Porter et al., 2020; Yeager et al., 2019), per-
sistence (Porter et al., 2020) focus on learning (Mangels 
et al., 2006), and achievement in school (Dweck & Yeager, 
2019; Lam & Zhou, 2019; A. J. Mrazek et al., 2018; Renaud-
Dubé et al., 2015). 
Beliefs about intelligence, however, are not set in stone 

and can be changed. Hong and colleagues (1999) described 
that the short-term psychological mechanism behind 
mindset induction is that although people might have per-
sistent preferences for growth or fixed belief systems, both 
systems may represent familiar modes of thought to most 
individuals at some level. Thus, students who receive a 
growth mindset induction might be nurtured to attribute 
setbacks to the lack of effort invested in the tasks, while 
those who get a fixed mindset induction would attribute 
setbacks to the lack of ability (Blackwell et al., 2007; Dweck 
& Yeager, 2019). Yet, only a handful of studies demon-
strated the beneficial effects of growth mindset induction 
in experimental settings related to behavioral outcomes 
(Niiya et al., 2010), and after getting negative feedback 
(Henderson & Dweck, 1990; Hong et al., 1999; Nussbaum & 
Dweck, 2008). Niiya and colleagues (2010) found that par-
ticipants subjected to growth mindset induction practiced 
more on an alleged IQ test than those in the fixed mindset 
group. Similarly, Hong and colleagues (1999) reported that 
participants exposed to a growth mindset induction (as op-
posed to a fixed mindset induction) were more likely to take 
a remedial tutorial after experiencing setbacks. Further-
more, Nussbaum and Dweck (2008) found that after set-
backs, participants in the growth mindset condition were 
more likely to choose to work on unmastered material (i.e., 
seek challenge), instead of already mastered material as op-
posed to those in the fixed mindset condition. These find-
ings suggest that growth mindset inductions may facilitate 
people to demonstrate more self-improving behavior (e.g., 
being more persistent) on an optional behavioral task after 
facing negative feedback. 
A recent study has shown that despite facing setbacks 

with a growth mindset, one may still sometimes experience 
persistent fixed-mindset thoughts and emotions and can 
doubt their intellectual abilities (Orosz et al., 2020). We ar-

gue that another individual difference that might be help-
ful in handling setbacks, in addition to a growth mindset, 
is mindfulness. Mindfulness refers to being aware of the 
present moment without judgment (Creswell, 2017; Kabat-
Zinn, 2003). Dispositional mindfulness has been widely 
studied and shown to be helpful in handling negative emo-
tions and ruminative thoughts (e.g., Gu et al., 2015). People 
with higher dispositional mindfulness show less rumina-
tion (Tomlinson et al., 2018), more positive academic reap-
praisal, and higher self-efficacy following failure (Hanley et 
al., 2015). Thus, in addition to a growth mindset, mind-
fulness might be helpful for people facing setback experi-
ences. Mindfulness has shown to be helpful not only as an 
individual difference but also as a practice - in the form of 
mindfulness training (for a review, see Keng et al., 2011). 
Thus, as a complementary strategy in addition to imple-
menting a growth mindset, mindfulness-promoting mes-
sages or basic mindfulness meditation may be useful to 
decrease counterproductive thoughts and facilitate coping 
with setbacks by reducing rumination and worry (Gu et al., 
2015). 
Mindfulness meditation-based interventions are in-

creasingly implemented in educational settings (Schonert-
Reichl & Lawlor, 2010; Schonert-Reichl & Roeser, 2016; 
Zenner et al., 2014). Studies show that these interventions 
may boost cognitive performance and resilience to stress 
(Takacs & Kassai, 2019; Zenner et al., 2014), in addition 
to nurturing well-being and mental health (Carsley et al., 
2018). Brief mindfulness inductions also seem to offer small 
benefits to cognitive functioning, as they may facilitate 
coping with negative emotions and rumination (Gill et al., 
2020), while evidence regarding other emotion-regulatory 
strategies like decentering is inconclusive (Leyland et al., 
2019). Prior studies examined the interplay between beliefs 
of mindfulness and intelligence (Kong & Jolly, 2019; A. J. 
Mrazek et al., 2018; Orosz et al., 2020; Samuel & Warner, 
2021), but they did not examine whether and how mindful-
ness meditation can contribute to the beneficial effects of 
growth mindset inductions in terms of taking remedial ac-
tions after setbacks. 
Mindfulness meditation may have both a top-down and 

a bottom-up influence on task persistence. Top-down 
processes can include more efficient attention allocation 
(Malinowski, 2013; Norris et al., 2018), while bottom-up 
processes may include a decrease in physiological and sub-
jective arousal (e.g. Shearer et al., 2016). In the present 
study, we used a brief and pure mindfulness meditation 
that focused on awareness and voluntary dismissal of ex-
periences (e.g., bodily sensations, thoughts, feelings), and 
existing in the present moment (e.g., Lindsay & Creswell, 
2017). We chose to use this core version of mindfulness in-
duction to exclude the possible confounding mindfulness-
related elements such as acceptance of emerging thoughts 
and feelings, self-compassion, and normality of having a 
negative experience. At the same time, decentering was 
highlighted as an optional coping strategy by mentioning 
that letting thoughts go can contribute to optimal learning. 
In sum, we expected a direct benefit of mindfulness ma-
nipulation on task persistence by the application of decen-
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tering as a coping mechanism in the context of negative 
feedback and indirect effects through optimal emotion reg-
ulation. 
To sum up, both growth mindset and mindfulness in-

ductions have been shown to promote mastery behaviors 
— such as task persistence — in the face of setbacks. Even 
though two prior studies (e.g. Orosz et al., 2020; Samuel & 
Warner, 2021) have combined growth mindset and mind-
fulness interventions to help students face difficulties, dif-
ferentiating the effects of these interventions was not pos-
sible in these studies. As these studies combined the two 
interventions and did not test the two main effects (growth 
mindset and mindfulness induction) separately, we have 
limited knowledge about the underlying mechanisms. 
Thus, conducting laboratory and field experiments would 
be crucial to understand the causal effects and mechanisms 
of state mindfulness and mindset on mastery behaviors 
separately. 
To identify some of the relevant mechanisms, it might 

be worth exploring secondary outcomes. We expect that the 
inductions will influence participants’ achievement goals — 
shifting from performance-oriented to mastery goals —, re-
sulting in decreased boredom and anxiety, which, in turn, 
may lead to better performance. Growth mindset induc-
tions have been shown to promote the adoption of mastery 
goals as they change the focus from performance-orienta-
tion to learning-orientation (Cury et al., 2006). Further-
more, it has been shown that people who are more mindful, 
set more adaptive goals (i.e., mastering new skills or tasks) 
in achievement situations (McCarthy, 2011). As people set 
more adaptive goals, they may experience decreased anxi-
ety as the focus changes from fulfilling expectations to self-
improvement. In fact, decreased anxiety has been found 
both after growth mindset (Schleider & Weisz, 2018) and 
mindfulness inductions (Zenner et al., 2014). Focusing on 
self-improvement may also result in less boredom (Karum-
baiah et al., 2017). As a consequence of adaptive goal set-
ting, and decreased anxiety and boredom, we expect people 
to attempt solving more optional tasks, which could result 
in higher cognitive performance (Blackwell et al., 2007; M. 
D. Mrazek et al., 2013). 
Additionally, it is plausible to assume that individual dif-

ferences in mindset beliefs and dispositional mindfulness 
play a role in the effects of mindset and mindfulness inter-
ventions. Emerging evidence suggests that individual dif-
ferences can moderate the influence of interventions. For 
example, dispositional mindfulness is one of the most im-
portant individual differences that can moderate the ef-
fectiveness of mindfulness interventions (Tang & Braver, 
2020). People with higher dispositional mindfulness were 
found to benefit more from a mindfulness-based stress re-
duction program with regard to well-being and stress as 
compared to individuals low on dispositional mindfulness 
(Shapiro et al., 2011). Similarly, people with higher dispo-
sitional mindfulness exhibited better stress regulation in a 
family quarrel after receiving a brief mindfulness induction 
(Laurent et al., 2015). Increased dispositional mindfulness 
may boost the effect of mindfulness induction, as they pos-

sibly have more practice with meditation and can get into a 
mindful state more easily (see Tang & Braver, 2020). 
Based on results from other psychological constructs 

(e.g., mindfulness; Tang & Braver, 2020) and previous re-
sults on mindset manipulations, we can expect two differ-
ent mechanisms in terms of the moderating effect of dis-
positional mindset. On the one hand, similar to the results 
of the moderating effect of dispositional mindfulness (Lau-
rent et al., 2015; Shapiro et al., 2011), a growth mindset 
induction might be useful for those who already have a 
pre-existing growth mindset belief. As Hong and colleagues 
(1999) pointed out, people can be familiar with ideas of 
both growth and fixed mindsets to some extent. Messages 
that match people’s dispositional mindset beliefs may get 
reinforced. Thus, those who already think that intelligence 
can be improved might be more convinced by reading a 
persuasive article that is consistent with this belief. This 
can be particularly true in the context of IQ assessment 
where researchers — who are seen as authorities on the 
topic of intelligence — provide information about the mal-
leability of intelligence. On the other hand, it may be pos-
sible that learning about the malleable nature of intelli-
gence acts as a novel piece of information among people 
who think intelligence is fixed. This may result in shifting 
goals and changing expectations, thus impacting motiva-
tion and persistence. Accordingly, some studies found that 
growth mindset interventions were more effective in peo-
ple with a fixed mindset at baseline (Blackwell et al., 2007; 
Török et al., 2022; Yeager et al., 2014). Thus, based on pre-
vious findings, we expect a moderating effect of pre-induc-
tion growth mindset belief on the effect of growth mindset 
induction. However, we cannot currently predict the direc-
tion of the moderation effect as both positive and negative 
moderation seems equally plausible for different reasons. 
For the reasons discussed above, people with both low and 
high pre-induction growth mindset beliefs can benefit from 
a growth mindset induction via different mechanisms. 
In a pre-registered experiment, we aimed to test whether 

task persistence can be boosted after negative feedback. As 
the primary goal of this study, we tested if a brief growth 
mindset and/or mindfulness induction (independent vari-
ables) can facilitate participants to complete more optional 
practice tasks (dependent variable) after experiencing neg-
ative feedback. We also assumed that negative feedback can 
be regarded as less threatening if one views their intelli-
gence as malleable (through adaptive growth mindset be-
liefs) and mindfulness meditation (through adaptive emo-
tion regulation and decentering) would help participants 
keep an emotional distance from failure, resulting in a more 
positive attitude towards the task, less anxiety, and ul-
timately manifesting as increased task persistence. Thus, 
we hypothesize that a growth mindset induction can help 
boost task persistence and that augmenting a mindset in-
duction with a brief mindfulness induction may further 
promote this effect. 

Methods  

The project was pre-registered on November 30, 2019, at 
the following link: https://osf.io/xf3uc). 
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Participants  

Sample size rationale    

The number of required participants was calculated us-
ing Monte Carlo simulation. We expected that participants 
in the control group would solve 4.0 extra tasks on average 
(out of the maximum of 17), whereas the mindset/mindful-
ness group was expected to solve 5.7 extra tasks on average 
(this is the equivalent of the effect size of 1.22 in rate ratio). 
We used these as lambda parameters to simulate datasets 
following Poisson distributions. We aggregated the results 
of generalized linear models (using log link for Poisson dis-
tributed outcome) on the simulated datasets. The p val-
ues associated with one-sided hypothesis tests were used 
to calculate the proportion of significant tests (statistical 
power). 
We tested cell sizes up to 200 using ten thousand sam-

ples per cell. We investigated if any or both main effects 
had an associated p-value of less than .05 in the regression 
model. We calculated the exact number of participants re-
quired to reach 80%, 90%, and 95% power for both scenar-
ios using linear interpolation. Based on this, the cell size of 
98 yielded 80% power for detecting both main effects at the 
same time, while 95% power to detect at least one of the 
main effects. We expected that a 10% surplus was required 
to complement the participants who have to be excluded 
(e.g. due to suspicion about the negative feedback manipu-
lation or inattention). Thus, we planned to recruit at least 
432 participants. 

Recruitment  

Participants were recruited from the university partici-
pant pool of ELTE Eötvös Loránd University, Budapest. 441 
participants completed the study. We excluded 58 partici-
pants due to technical malfunction or based on the pre-reg-
istered exclusion criteria (see Figure 1). The final sample in-
cluded 383 participants (mean age = 22.3 years, SD = 4.2), 
of which 306 (80%) were female. The study was approved 
by the university IRB (Ref.: 2016/082) and adhered to the 
requirements of the Declaration of Helsinki. Participants 
provided consent and took part voluntarily in exchange for 
partial course credits. 

Procedure  

The research procedure is shown in Figure 2. Data were 
collected in small groups of approximately 20 people in a 
lab at the university. Participants were told that they would 
be involved in the validation of an online IQ test, based 
on a reliable offline IQ test. We called the test “Stanford 
Raven test”. The research protocol was fully computerized, 
and all randomization was done by the Qualtrics question-
naire platform. 
First, participants completed questionnaires about trait 

characteristics (see later), then they randomly received a 
fixed or a growth mindset induction. In the growth mindset 
condition, participants were shown a recorded audiovisual 
presentation about the malleability of intellectual skills, 

using analogies of neuroplasticity (Zatorre, 2013). In the 
fixed mindset condition, participants were shown another 
presentation about the genetic background of intellectual 
skills, demonstrated by twin experiments and illustrated by 
gray matter overlap in the brain (Thompson et al., 2001). 
After the mindset induction, participants completed a prac-
tice IQ test session (12 items) as a “warm-up”. They had 45 
seconds time limit to complete each task, thus solving them 
was difficult. Irrespective of performance, they were given a 
negative evaluation (“We calculated your IQ score based on 
your responses. Compared to other participants, your IQ is: 
below average”). 
Afterward, participants were randomly exposed to 

guided mindfulness meditation or a control condition. The 
mindfulness induction included a brief (nine-minute-long) 
mindfulness exercise based on the most popular online 
mindfulness meditation app introductory exercise that is 
freely available. The beneficial effects of these materials 
were examined by prior studies (e.g., Flett et al., 2019). 
It instructed participants to focus on the present moment 
and let go of negative thoughts and feelings. The material 
started with a brief breathing exercise, continued with re-
laxation and mindful listening, and ended with mindful 
thoughts. In the control condition, a brief (seven-minute-
long) audio clip about healthy eating and the effects of diet 
on brain functioning was implemented. 
After they listened to either the mindfulness or the con-

trol audio clip, we asked students about how much they 
were able to get into a focused, relaxed state; how attentive 
they were during the audio tapes; and answered a mindset 
induction check item. In the following block, participants 
were instructed to complete 12 items from the final version 
(i.e., not just the warm-up) of the offline IQ test with the 
instruction: “In this section, you can complete the tasks 
from the final version of the Stanford Raven test. The task 
will be the same as in the warm-up exercises, but now, for 
real.” 
Subsequently, participants could choose to practice be-

fore the last section of the IQ test by completing alterna-
tive, extra practice items (a maximum of 17 items). The 
instruction was: “In the following section, you can complete 
some additional tasks that we may use in the final version of 
the test package. This can help us measure IQ as accurately 
as possible. Since you’ve worked a lot on previous tasks, you 
can choose how many of them you would like to complete. This 
block is optional, so complete these alternative tasks only if 
you want to”. Before each practice item, we asked partici-
pants whether they wanted to continue with a new prac-
tice item or proceed to the final IQ test section. Each item 
had a 45-second time limit, imitating real-life items from 
the main IQ blocks. We used the number of items com-
pleted in this block as a behavioral measure of task per-
sistence. Participants were told previously that they would 
have to wait for all other participants with the debriefing, 
thus skipping more or all practice tasks did not allow them 
to leave sooner. We assumed that those who invested extra 
effort and time in this block chose to improve, instead of 
avoiding exerting extra effort. 
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Figure 1. Participant flow diagram.    
Notes. The raw data file contains 511 records that also include survey previews (n = 8), pilot runs (n = 32), and unfinished responses (n = 30). Further participants were excluded for 
technical malfunction (n = 4), and failed attention checks (n = 6), and 48 participants indicated suspicion about the initial negative feedback. Data from 383 participants were re-
tained for data analysis. 

Figure 2. Procedure flow chart.    
Notes. Please note, that although the whole procedure is described here, some of the instruments and associated analyses are only available in the supplementary material for the 
sake of clarity. 

In the next section, the final part of the IQ test (12 items) 
started, with the instruction: “In this last section, you will 
find the final test items, which will refine the result of your pre-
vious completion”. Participants had 45 seconds to complete 
each task. 
After the IQ test exercises, participants completed ques-

tions regarding task boredom (three items), anxiety and 

stress (six items), and achievement goals (12 items) regard-
ing the IQ test and the practice task session. Finally, all par-
ticipants were probed for suspicion, debriefed (written and 
verbal) to alleviate the distress that may have arisen due to 
negative feedback, and dismissed. 
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Measures and instruments    

Besides the main outcome measures, we assessed several 
psychological constructs that may serve as moderators or 
mediators between the inductions and task persistence. 
Scale values were calculated by taking the average of the 
items. Thus, the upper and lower class limits correspond to 
the minimum and maximum values of the response scales. 
IQ task (Raven Progressive Matrices)    . The Raven Pro-

gressive Matrices assess “general cognitive ability” or 
“meaning-making” ability (J.C. Raven & Court, 1998; John 
C. Raven, 2000). We used items from two series: the basic 
one, Standard Progressive Matrices (or SPM); and the ad-
vanced one, Advanced Progressive Matrices (APM). We cal-
culated the percentage of correct responses against all tasks 
for each test block. 
Task persistence . The main outcome variable was the 

number of completed optional tasks between the warm-up 
and “final” IQ sessions. Items were also selected from the 
Raven Progressive Matrices; however, the instruction indi-
cated that these exercises were not mandatory, and partic-
ipants completed them only if they wanted to. Participants 
could choose to solve zero to seventeen tasks. We used this 
number as a behavioral indicator of task persistence. We 
expected that using a behavioral measure increases ecolog-
ical validity compared to self-report measures. 
Prior Growth Mindset.   The mindset was measured us-

ing four items from the original Theory of Intelligence 
Questionnaire (Dweck, 2000). The scale measures the ex-
tent to which intelligence is perceived as a malleable factor. 
Respondents indicated how much they agreed with state-
ments such as “You have a certain amount of intelligence, and 
you can’t really do much to change it” (α = .91). Items are 
rated on a six-point Likert scale from “strongly disagree” (1) 
to “strongly agree” (6). 
Dispositional Mindfulness.  The Cognitive and Affec-

tive Mindfulness Scale (Feldman et al., 2007) was used to 
determine dispositional mindfulness. This 12-item scale 
measures everyday mindfulness and focuses on the degree 
to which examinees experience their thoughts and feelings. 
Respondents indicated how much statements such as “I am 
able to accept the thoughts and feelings I have” relate to them 
(α = .73). Items are rated on a four-point Likert scale from 
“rarely/not at all” (1) to “almost always” (4). 
Achievement Goals.  The Achievement Goal Question-

naire (Elliot et al., 2011) was used to assess goal setting re-
garding the IQ test and the practice items. Two items cor-
responding to each of the six achievement goal types in the 
3 × 2 model: task-approach (e.g., “*To know the right an-
swers to the questions”), task-avoidance (*e.g., "To avoid 
getting a lot of questions wrong"), self-approach (e.g., “To 
do better on this test than I typically do in this type of situa-
tion”), self-avoidance (e.g., “To avoid doing worse on this test 
than I normally do on these types of tests”), other-approach 
(e.g., “To outperform other students”) and other-avoidance 
(e.g., “To avoid doing worse than other students”) goals. The 
scale ranged from “not at all like me” (1) to “completely like 
me” (7). The six achievement goals (using task-based, self-
based, and other-based standards of competence, in terms 
of approach and avoidance) were assessed for the IQ test 

and the practice tasks, resulting in a total of twelve achieve-
ment goal variables. 
Task-related boredom and stress.    Task-related bore-

dom questions were developed based on the Hungarian 
translation of the Achievement Emotions Questionnaire 
(Pekrun et al., 2013). We included three items: “How boring 
was the IQ test for you?”; “How exciting was the IQ test 
for you?”; “How bored were you during the assessment?”. To 
check task-related anxiety and stress, we developed six new 
items specifically related to students’ experiences in this 
study. Participants responded to the following items: “How 
nervous were you during the assessment?”; “How stressful did 
you find the IQ test?”; “How calm were you when completing 
the IQ test?”, “Did stress affect your performance on the IQ 
test?”, “To what extent has stress worsened your performance 
on the IQ test?”, “How challenging was the IQ test for you?”. 
However, the last item loaded to a separate factor, hence we 
did not include it in the scale. Thus, anxiety was measured 
using five items. All nine items were rated on a six-point 
Likert scale from “not at all” (1) to “very much” (6). Scales 
were extracted using exploratory factor analysis (see later), 
and factor scores were used for the analysis. 

Statistical analysis   

Statistical analyses were performed with R 4.1.0 (R Core 
Team, 2021). Within R, the tidyverse package (Wickham et 
al., 2019) was used for data transformation and visualiza-
tion. For assessing the effect on the number of completed 
optional tasks, zero-inflated negative binomial regression 
was performed using the pscl package (Zeileis et al., 2008). 
The zero-inflated regression fits two models: the zero-in-
flated part is a binomial logistic model that attempts to pre-
dict if a participant solved at least one extra task. The other 
is the count model, which attempts to predict the number 
of tasks solved by the participant. The effect of induction 
on performance was investigated using multiple linear re-
gression. Assumption checks were performed using the per-
formance package (Lüdecke et al., 2021). The psych pack-
age was used for factor analysis (Revelle, 2021). To get the 
task boredom and anxiety scores, we used exploratory fac-
tor analysis on the items of the post-study questionnaire 
using direct oblimin rotation. We used the factor scores for 
the task boredom and anxiety factors in the subsequent lin-
ear regressions (see details in the supplementary material 
S1). Bayes Factor (BF10) was calculated using the formula: 
exp(ΔBIC01/2) (Wagenmakers, 2007). 

Results  
Sample characteristics   

Table 1 shows the variable means and standard devia-
tions for each group. We found no significant difference be-
tween the groups in the sample characteristics or any of the 
traits measured before the manipulation (see supplemen-
tary material S2 for statistical tests). 
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Table 1. Sample characteristics by induction group.      

Variable Group 

Fixed - 
Control 

Fixed - 
Mindfulness 

Growth - 
Control 

Growth - 
Mindfulness 

N 90 102 101 90 

Gender: Male N (%) 16 (17.8%) 23 (22.5%) 19 (18.8%) 19 (21.1%) 

Age mean (SD) 21.94 (2.38) 22.28 (4.33) 22.86 (4.89) 22.14 (4.63) 

Prior growth mindset mean 1-6 (SD) 4.02 (1.03) 3.90 (1.10) 4.14 (0.93) 3.97 (1.07) 

Dispositional mindfulness mean 1-4 (SD) 2.80 (0.39) 2.78 (0.46) 2.84 (0.40) 2.83 (0.38) 

Completed optional tasks mean 0-17 (SD) 3.33 (4.03) 3.27 (4.59) 4.09 (4.81) 3.57 (4.52) 

Note. Class limits are shown next to the names of the variables. 

Figure 3. Answers to the induction check questions in each group.          
Notes. Boxplots with raw values (jittered for visibility). We found a significant difference between the growth and fixed mindset groups for the induction check question. The differ-
ence between mindfulness and control groups was not significant for the mindfulness induction. 

Induction check   

As Figure 3 shows, the group difference in agreement 
with the question: “Your intelligence is an attribute that you 
cannot change over time” suggests that we successfully in-
duced the respective mindset in the participants (fixed 
mindset group mean (SD) = 3.61 (1.25), growth mindset 
group mean = 2.76 (1.14); t(380) = -8.36, p < .001, Cohen’s d 
= 0.71, 95% CI [0.50, 0.91]). On the other hand, the lack of 
group difference in the answer to the question: “How much 
could you get into a calm and focused state of mind?” sug-
gests that we were not able to perceivably induce a mind-
ful state in the participants (control group mean (SD) = 
3.41 (1.39), mindfulness group mean = 3.34 (1.32); t(380) 
= -0.48, p = .629; Cohen’s d = 0.06, 95% CI [-0.14, 0.26]). 
Both statistical tests were controlled for the pre-manipula-
tion mindset or mindfulness, respectively. 

The effect of mindset and mindfulness induction        
on the number of completed optional tasks        

We tested the main hypotheses that the mindset (growth 
vs. fixed) and/or mindfulness induction (vs. control) — in-
creases the number of optional exercises chosen for prac-
tice, using Poisson regression (as pre-registered). Although 
we found a significant main effect of the mindset induction 
in the expected direction — the growth mindset manip-
ulation increased task persistence — the assumptions for 
Poisson regression were not met. The tests showed both 
overdispersion (dispersion = 5.71, 2 = 2162.18, p < .001) 
and zero-inflation (observed zeros = 131, predicted zeros = 
11, ratio = 0.08). Perumean-Chaney and colleagues (2013) 
report that over-dispersion and zero-inflation can increase 
type-I error, and they suggest using zero-inflated negative 
binomial regression in these cases. Therefore, a more ade-
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Table 2. The effect of experimental inductions on the number of completed optional tasks.             

Count model Rate ratio 95% CI Wald p 

(Intercept) 4.17 3.12 – 5.58 9.64 <.001 

Mindset induction [Growth] 1.24 0.85 – 1.80 1.13 .260 

Mindfulness induction [Mindfulness] 0.99 0.68 – 1.45 -0.03 .976 

Mindset induction [Growth] * Mindfulness induction [Mindfulness] 0.88 0.52 – 1.50 -0.47 .642 

Zero-Inflated Model Odds ratio 95% CI Wald p 

(Intercept) 0.25 0.10 – 0.62 -2.98 .003 

Mindset induction [Growth] 1.05 0.37 – 2.98 0.10 .923 

Mindfulness induction [Mindfulness] 1.06 0.36 – 3.09 0.11 .915 

Mindset induction [Growth] * Mindfulness induction [Mindfulness] 0.96 0.22 – 4.18 -0.05 .962 

Observations 383 

R2 / R2 adjusted 0.103 / 0.094 

AIC / BIC 1814.971 / 1850.504 

log-Likelihood -898.486 

Notes. Results of zero-inflated negative binomial regression. The first block (count model) of the table shows the predictions for the number of completed optional tasks. The second 
block (the zero-inflated model) shows predictions for solving at least one optional task. The model shows that there is no evidence for an effect of mindset or mindfulness induction 
on the number of completed optional tasks. 

quate zero-inflated negative binomial regression was con-
ducted. Neither the count model, nor the zero-inflated 
model yielded significant effects for mindset induction (p = 
.260 and .923), mindfulness induction (p = .976 and .915), 
or the interaction of the two (p = .642 and .962; see Table 
2). The low Bayes Factor (BF = 4.88 × 10-8) for the model 
suggested that it is very unlikely that any of the inductions 
affected the outcome. 

Moderators of the experimental inductions and       
the number of completed optional tasks       

Apart from the experimental inductions, we also used 
participants’ dispositional growth mindset and mindful-
ness as moderators on the effect between the inductions 
and task persistence (Table 3). For the count models, we 
found that both pre-manipulation mindset beliefs and dis-
positional mindfulness moderated the effect of the respec-
tive experimental induction on the number of completed 
optional tasks. Moreover, dispositional mindfulness — but 
not pre-induction mindset — also significantly moderated 
the effect of mindfulness induction on completing at least 
one task in the zero-inflated model. 
The effect of mindset induction on the number of com-

pleted optional tasks increased by a factor of 1.31 (or +31%; 
95% CI [1.02, 1.67]) for a unit increase in the pre-induction 
growth mindset. This means that participants who had a 
higher pre-induction growth mindset were more likely to 
solve extra tasks if their belief was reinforced by the induc-
tion. 
Similarly, the effect of mindfulness induction on the 

number of completed optional tasks increased by a factor 
of 1.46 (or +46%; 95% CI [1.15, 1.86]) for each unit increase 
in dispositional mindfulness. Moreover, according to the 
zero-inflated model, the effect of mindfulness induction in-
creased the chance of solving at least one optional task 2.45 
fold (or +145%; 95% CI [1.10, 5.48]) for each unit increase in 

dispositional mindfulness. These results suggest that those 
with higher dispositional mindfulness displayed more task 
persistence to solve extra tasks after a brief mindfulness 
meditation session as compared to people with lower dis-
positional mindfulness (see Figure 4). 

The effect of mindset and mindfulness induction        
on test performance    

We also tested if the growth mindset or mindful state 
was associated with better performance after negative feed-
back on the “real” IQ test (i.e., where we instructed partic-
ipants to solve the IQ items from the final version of the 
IQ test). As the assumption for homoscedasticity was vi-
olated, we used heteroscedasticity-consistent standard er-
rors to test the significance of the predictors. In line with 
non-significant effects on task persistence, neither the pre-
dictors (mindset p = .533, mindful state p = .911, interaction 
p = .800, see Table 4), nor the linear model overall, F(3, 379) 
= 0.45, p = .716 were significant on IQ-test performance. In 
contrast to results on task persistence, dispositional mind-
fulness did not have a moderating effect on performance 
(see supplementary material S4). 

The effect of mindset and mindfulness inductions        
on achievement goals, anxiety, and boredom       

Achievement goal setting was proposed as a potential 
mediator mechanism for the inductions to affect task per-
sistence. As the inductions did not increase task persis-
tence, uncovering mechanisms became a less important 
aim for the study. Nevertheless, we analyzed the effect of 
the mindset and mindfulness inductions on achievement 
goals and found no significant effect. Moreover, we also 
investigated the effect of inductions on anxiety and bore-
dom, but again, we found no evidence that these secondary 
outcomes were affected by the inductions. Analysis of the 
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Table 3. The moderating effect of individual differences in mindset and mindfulness on the experimental              
conditions and the number of completed optional tasks.         

A. Pre-induction growth mindset belief as 
moderator B. Dispositional mindfulness as moderator 

Count model 
Rate 
ratio 95% CI Wald p 

Rate 
ratio 95% CI Wald p 

(Intercept) 4.30 3.36 – 5.50 11.59 <.001 4.40 3.46 – 5.60 12.10 <.001 

Mindset 
induction 
[Growth] 

1.17 0.90 – 1.53 1.20 .229 1.17 0.91 – 1.50 1.20 .230 

Mindfulness 
induction 
[Mindfulness] 

0.92 0.71 – 1.20 -0.60 .552 0.93 0.72 – 1.20 -0.58 .563 

Pre-
induction 
growth 
mindset 
beliefs (A)/ 
Dispositional 
mindfulness 
(B) 

0.88 0.75 – 1.04 -1.48 .138 0.90 0.76 – 1.06 -1.25 .211 

Growth 
mindset * 
Pre-
induction 
mindset (A)/ 
Mindfulness * 
Dispositional 
mindfulness 
(B) 

1.31 1.02 – 1.67 2.13 .033 1.46 1.15 – 1.86 3.10 .002 

Zero-Inflated 
Model 

Odds 
ratio 95% CI Wald p 

Odds 
ratio 95% CI Wald p 

(Intercept) 0.27 0.13 – 0.56 -3.49 <.001 0.29 0.14 – 0.58 -3.50 <.001 

Mindset 
induction 
[Growth] 

1.00 0.49 – 2.07 0.01 .995 0.98 0.50 – 1.94 -0.05 .963 

Mindfulness 
induction 
[Mindfulness] 

1.03 0.51 – 2.09 0.08 .933 0.85 0.38 – 1.90 -0.40 .691 

Pre-
induction 
growth 
mindset 
beliefs (A)/ 
Dispositional 
mindfulness 
(B) 

1.06 0.65 – 1.72 0.23 .819 0.86 0.55 – 1.36 -0.64 .519 

Growth 
mindset * 
Pre-
induction 
mindset (A)/ 
Mindfulness * 
Dispositional 
mindfulness 
(B) 

1.24 0.61 – 2.51 0.60 .548 2.45 1.10 – 5.48 2.18 .029 

Observations 383 383 

R2 / R2 
adjusted 

0.211 / 0.201 0.193 / 0.182 

AIC / BIC 1813.69 / 1857.12 1803.92 / 1847.35 

Log-
Likelihood 

-895.845 -890.959 
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Notes. Results of zero-inflated negative binomial regressions using moderators. The first block (count model) of the table shows the predictions for the number of completed optional 
tasks. The second block (zero-inflated model) shows predictions for solving at least one optional task. Panel A shows that dispositional mindset moderated the effect of the experi-
mental inductions on the number of completed optional tasks in the count model, but not the zero-inflated model. Panel B shows that dispositional mindfulness moderated the effect 
of mindfulness induction on the number of completed optional tasks (count model), and also if participants completed at least one task (zero-inflated model). 

Figure 4. Association of trait characteristics (pre-induction mindset and dispositional mindfulness) and the            
number of completed optional tasks by induction group.         
Notes. Pre-induction growth mindset and dispositional mindfulness moderated the effect of experimental inductions on the number of completed optional tasks. Lines represent pre-
dictions based on the negative binomial zero-inflated models. A slight horizontal jitter was applied to increase the visibility of overlapping values. Separate panels show the induc-
tion groups for each moderation effect. 

Table 4. The effect of experimental conditions on performance.        

Outcome: "Real" IQ test result 

Predictors Std. Beta 95% CI t p 

(Intercept) 0.05 -0.16 – 0.26 39.63 <.001 

Mindset induction [Growth] -0.09 -0.38 – 0.20 -0.61 .533 

Mindfulness induction [Mindfulness] 0.02 -0.27 – 0.30 0.11 .911 

Mindset induction [Growth] * Mindfulness induction [Mindfulness] -0.05 -0.46 – 0.35 -0.25 .800 

Observations 383 

R2 / R2 adjusted 0.004 / -0.004 

Model test statistic F(3, 379) = 0.452, p = .716 

AIC / BIC -238.904 / -219.164 

Notes. The linear regression shows that there is no evidence for an effect of mindset or mindful state on performance. Statistical tests for the predictors used heteroscedasticity con-
sistent standard errors (HC3). 

aforementioned outcomes can be found in Supplementary 
material S5. We also investigated further moderator effects 
that are outside of the scope of this paper, see Supplemen-
tary material S3. 

Discussion  

Currently, little is known about the effectiveness of brief 
inductions that might facilitate task persistence after re-

ceiving potentially demotivating negative feedback. In a 
parallel-groups experiment, we tested whether brief mind-
set and mindfulness inductions can mitigate the adverse 
effects of negative feedback on students’ task persistence. 
We aimed to induce fixed or growth mindset beliefs, and 
gave participants negative feedback on a bogus intelligence 
assessment task. Then they took part in either a guided 
mindfulness induction or a control condition. Afterward, 
we offered participants optional practice tasks and used the 
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number of completed tasks as a behavioral measure of task 
persistence. In contrast to our hypotheses, we have found 
that task persistence was not affected by the mindset or the 
mindfulness inductions. Nonetheless, we found that the in-
ductions were effective for participants with a higher pre-
induction growth mindset or dispositional mindfulness. We 
also investigated if mindset and mindfulness inductions 
affected secondary outcomes, such as achievement goals, 
anxiety, task boredom, and task performance. However, we 
found no such effects. 

Pre-induction growth mindset belief moderated the       
effect of mindset induction on task persistence        

Prior studies suggest that a growth mindset might be as-
sociated with learning and mastery-oriented attributions, 
motivations, and behaviors that tend to facilitate task per-
sistence when facing setbacks (e.g., Burnette et al., 2013; 
Dweck et al., 1995; Nussbaum & Dweck, 2008). However, 
only a handful of studies have investigated the effect of 
growth vs. fixed mindset induction on mastery behaviors 
in an experimental setting (Hong et al., 1999; Mueller & 
Dweck, 1998; Niiya et al., 2010; Nussbaum & Dweck, 2008). 
These studies have found that a growth mindset induction 
can facilitate mastery behaviors in the face of setbacks. 
Thus, we expected that a growth mindset induction would 
have a positive effect on people’s effort to persist longer on 
optional tasks. We assumed that the growth mindset induc-
tion would increase the perceived usefulness of persistence 
and effort (Hong et al., 1999; Miele et al., 2011; Miele & 
Molden, 2010; A. J. Mrazek et al., 2018) and participants 
would attribute their failure experience to the lack of ef-
fort invested in the IQ test (Blackwell et al., 2007; Dweck & 
Yeager, 2019). Based on this, we expected that the growth 
mindset induction would boost task persistence after nega-
tive feedback. Even though the induction seemed to be ef-
fective, it did not produce the predicted effect. 
There might be some explanations for not being able to 

detect the effect of the growth mindset induction on task 
persistence for all participants. It might be possible that 
inducing a growth mindset may need more time to mani-
fest in actual behavior. For instance, Hong and colleagues 
(1999) assumed that a short-term psychological mechanism 
in which a growth mindset was induced could promote ef-
fort after receiving negative feedback. They found that 
mindset induction activated the “meaning framework” of 
the person in a way that facilitated the attribution of per-
formance to effort rather than ability. Yet, it is possible that 
the “meaning framework” might not always be activated 
instantly and may rather take effect in the longer term. 
While Mueller and Dweck (1998) could induce a growth 
or a fixed mindset by praising effort and persistence ("You 
must have worked hard at these problems’‘) or ability (’‘You 
must be smart at these problems’') of the participants, Li 
and Bates (2019) could not replicate this effect. Thus, it ap-
pears that brief growth mindset inductions might not al-
ways lead to the expected outcomes. Studies that have suc-
cessfully changed the mindset meaning system (Rege et al., 
2020) and/or affected behavior usually applied more thor-
ough and elaborate mindset manipulations; possibly af-

fecting deeper thoughts and feelings. Noteworthy examples 
are online wise interventions (e.g., Paunesku et al., 2015; 
Yeager et al., 2019), or multi-week in-person interventions 
(e.g., Blackwell et al., 2007). The reason for finding the 
moderating effect of dispositional growth mindset might be 
exactly because the short induction could reinforce and ac-
tivate the growth mindset beliefs of those individuals who 
already had a congruent belief. 
Another explanation might be that the effect of growth 

mindset induction depends on the context or the charac-
teristics of the participants (see Yeager & Dweck, 2020). 
It may be possible that growth mindset inductions can be 
more efficient in a different context or in a different pop-
ulation (see Walton & Yeager, 2020). Just like in our case, 
the inductions only boosted task persistence among those 
with a pre-existing growth mindset belief. Similarly, growth 
mindset induction has been shown to be more effective 
among, lower-achieving high school students (Bettinger et 
al., 2018; Paunesku et al., 2015; Yeager, Romero, et al., 
2016), racial minorities, and first-generation college stu-
dents (Broda et al., 2018; Orosz et al., 2017, 2020; Yeager, 
Walton, et al., 2016). The present sample was recruited 
from the most selective, prestigious higher education insti-
tution in Hungary with a low proportion of the aforemen-
tioned academically at-risk groups. 
Lastly, prior studies showed that growth mindset mes-

sages could lead to greater performance benefits if the edu-
cational context is supportive of growth mindset messages 
(Yeager et al., 2019). It is possible that the educational con-
text did not provide the most optimal conditions for the 
growth mindset meaning system for all students. However, 
the pre-existing growth mindset measure might have re-
flected students’ context-specific mindset-related experi-
ences, and those who experienced a growth mindset con-
text — those scoring higher on the growth mindset scale 
— could benefit more from the growth mindset induction. 
In sum, our results suggest that contexts that facilitate 
a growth mindset can promote the beneficial effects of 
growth mindset messages and interventions. 
As already mentioned, we have found that the growth 

mindset induction was effective among participants with 
congruent dispositions, similar to results with other psy-
chological constructs (e.g., mindfulness; Tang & Braver, 
2020). However, our hypothesis referred to the moderation 
effect in the other direction as well (i.e., students with a 
pre-existing fixed mindset belief could benefit more from 
the induction). We proposed this hypothesis because some 
studies found that growth mindset interventions — which 
are much longer than brief inductions and meant to fa-
cilitate a growth mindset in the longer term — improved 
grades the most (Blackwell et al., 2007; Yeager et al., 2014), 
and decreased self-handicapping (Török et al., 2022) among 
participants with more of a fixed mindset belief. We did not 
find evidence for this presentiment, such that the growth 
mindset induction was more useful for those who already 
had a pre-existing growth mindset belief. 
It should be noted that we only found a significant mod-

eration effect for solving more extra tasks (count model), 
and not for solving at least one extra task (zero-inflated 
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model). This means that solving at least one task was not 
predicted by the interaction of mindset induction and pre-
induction growth mindset. As we argued earlier, mindset 
beliefs are supposed to affect goal setting, which should 
increase the motivation for practicing in general. We cur-
rently do not see a well-supported theoretical explanation 
for this finding. 

Dispositional mindfulness moderated the effect of       
mindfulness induction on task persistence      

While a growth mindset is known to be beneficial in the 
learning context, a recent study has shown that facing set-
backs even with a growth mindset, can lead people to expe-
rience fixed-mindset thoughts and emotions (Orosz et al., 
2020). One strategy that could help people deal with ru-
minating thoughts and negative emotions is mindfulness 
(Schonert-Reichl & Lawlor, 2010; Schonert-Reichl & 
Roeser, 2016; Zenner et al., 2014). There have been only 
a few attempts to probe the potential beneficial role of 
mindfulness elements in facilitating the implementation of 
growth mindset beliefs. For example, Orosz and colleagues 
(2020) found that an online growth mindset intervention, 
by integrating certain mindfulness elements, increased the 
grade point average of both high school and university stu-
dents months later. Although this work reports promising 
behavioral outcomes, it did not provide extensive details 
about how mindfulness-related psychological mechanisms 
are responsible for academic benefits. However, building on 
their results, it appears that a combined growth mindset 
with mindfulness treatment may result in stronger behav-
ioral intentions. Thus, in this experiment, we expected that 
a brief mindfulness exercise could help people to handle 
negative thoughts and feelings from an optimal distance 
with acceptance and without self-judgment. As a result, we 
expected people to invest more effort in self-improvement 
after negative feedback, however, our study did not support 
this hypothesis. 
Some explanations for why mindfulness induction failed 

to boost task persistence may come from specific effects 
of mindfulness that could interfere with motivation. It is 
possible that the mindfulness induction made participants 
more disengaged from the intelligence test situation, made 
them see the situation from a broader perspective, or made 
them more accepting of their cognitive abilities. All of these 
would decrease the subjective significance of the IQ task, 
potentially causing lower task persistence. It is also pos-
sible that certain participants were not open to the mind-
fulness meditation exercise (for example, they might think 
that it was too esoteric) and these negative attitudes could 
have a negative impact on the effectiveness of the mindful-
ness induction. 
While mindfulness-based interventions are effective in 

terms of emotion regulation and coping with negative feed-
back and stress (Zenner et al., 2014), such interventions 
are typically longer than a simple nine-minute-long exper-
imental induction. Thus, a single meditation session may 
have a minimal effect on novice meditators, especially in a 
potentially stressful situation such as right after receiving 
self-threatening negative feedback. It is conceivable that a 

short induction is only effective for people with a trait that 
matches the induction, that is, people with high disposi-
tional mindfulness. This is in fact what we found in the pre-
sent study. Previous literature supports the idea that the ef-
ficacy of mindfulness induction is moderated by personality 
traits (Winning & Boag, 2015) and by dispositional mind-
fulness specifically (Tang & Braver, 2020). For instance, a 
mindfulness induction was found to be only effective for 
stress recovery in couples’ conflicts for participants with 
high dispositional mindfulness (Laurent et al., 2015). 
Furthermore, Eberth and Sedlmeier (2012) found that 

complex mindfulness programs such as the Mindfulness-
Based Stress Reduction (MBSR) program are more effective 
than meditation practice alone. This might be explained by 
the fact that such complex programs include psychoeduca-
tional components. Thus, it is debated whether mindful-
ness meditation practice alone can be an effective strategy 
for stress management for everyone. The present mindful-
ness induction not only lacked these psychoeducational el-
ements but it was also separated from the other parts of the 
experiment. This means that participants just listened to 
the mindfulness meditation without getting any contextual 
information about why they needed to do this exercise. 
It would be possible to provide more context (e.g., the 

reasons why they received a mindfulness exercise) and in-
tertwine the message of mindfulness with other relevant 
components of the experiment or intervention. This could 
include psychoeducative elements (e.g., being explicit 
about how mindfulness can help in coping with setbacks) 
that could contribute to the success of such manipulation, 
especially for those who are unfamiliar with mindfulness. 
Similar to the importance of contexts that are conducive to 
establishing a growth mindset meaning system, it appears 
that embedding mindfulness practices in a broader mind-
fulness-related meaning system might be useful. For in-
stance, in Orosz and colleagues’ (2020) intervention study, 
the mindfulness elements (e.g., acceptance of negative ex-
periences, decentering, self-distancing, letting them go) 
appeared as an integral part of the growth mindset material 
and instead of involving any sort of meditative practice, 
they were carefully and precisely contextualized in terms of 
how to use mindful strategies in academic setback situa-
tions. 
Despite these potential reasons for finding null results, 

the basic mindfulness induction applied in the present 
study brings important theoretical relevance to the results. 
While it might be ecologically less valid, we believe that 
the basic mindfulness induction in the present study is 
methodologically more rigorous. The study controlled for 
confounding effects of related psychoeducational compo-
nents and coping mechanisms, and purely tested the effects 
of state mindfulness as opposed to the effects of providing 
coping mechanisms to participants. 
Previous studies have also found that mindfulness in-

duction is not effective in facilitating stress recovery after 
failure in perfectionist students (Azam et al., 2015). Along 
the same line, some intervention studies show that a key 
mechanism for the beneficial effects of mindfulness pro-
grams on well-being might be the cultivation of self-com-
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passion (Gu et al., 2015; Roeser et al., 2013). The mindful-
ness meditation material used in the present study did not 
refer to self-compassion. In sum, it appears that our mind-
fulness induction was only effective in fostering task per-
sistence following negative feedback for participants with 
high dispositional mindfulness. Even without providing an 
optimal context to embed the mindfulness messages, these 
participants might be more susceptible to any mindfulness-
related stimuli. We assume that for participants with lower 
levels of dispositional mindfulness, a longer mindfulness 
intervention, possibly supplemented by elements of self-
compassion might be needed. It might be possible that 
exposing those with high dispositional mindfulness to a 
mindfulness induction may bear an increased effect that 
might resemble a longer-lasting or more complex interven-
tion. 
According to our results, dispositional mindfulness can 

help in using mindful strategies when one faces difficulties. 
However, it is also possible that not only traits, but stu-
dents’ mindsets about mindfulness can be also beneficial. 
For instance, in Orosz et al’s (2020) intervention studies, 
college students’ beliefs about the changeability of their 
mindfulness skills mediated between the mindfulness 
treatment and the academic outcomes. This study, along 
with other ones (Kong & Jolly, 2019; A. J. Mrazek et al., 
2018), suggest that not only practicing mindfulness can be 
beneficial, but inducing students’ beliefs about the mal-
leability of their mindfulness can also make a difference. 
It should be noted that while there was a positive effect 

of the mindfulness induction on task persistence among 
participants with high dispositional mindfulness, we did 
not find that the induction was successful. That being said, 
we applied a single question asking participants about how 
much they could get into a calm and focused state, which 
might not be an optimal assessment. In contrast, Hafen-
brack and colleagues (2014) asked three questions regard-
ing the degree to which participants were aware of their 
breathing, the sensation of breathing, and their body in 
general or posed a question about how much they were “ab-
sorbed in the present moment”. 

No effect of growth mindset and mindfulness        
inductions on achievement goals, anxiety, boredom,       
and performance   

As secondary hypotheses, we also proposed that growth 
mindset and mindfulness inductions would beneficially in-
fluence goal-setting (Cury et al., 2006; McCarthy, 2011). As 
people change their goals from fulfilling expectations to 
self-improvement, they would experience decreased anxi-
ety (Schleider & Weisz, 2018; Zenner et al., 2014) and less 
boredom (Karumbaiah et al., 2017), ultimately resulting in 
better cognitive performance (Blackwell et al., 2007; M. D. 
Mrazek et al., 2013). However, we found no such effects. 
The explanation for the absence of these effects might also 
be related to the fact that these studies built on the effects 
of mindset and mindfulness in more elaborate interven-
tions (e.g., Orosz et al., 2020) and for more specific groups 
of people (Broda et al., 2018; Orosz et al., 2017, 2020; Yea-
ger, Walton, et al., 2016). Being exposed to a stressful self-

threatening situation, and being mindful of the emerging 
negative experiences, may not affect those who are not 
familiar with practicing it. Furthermore, providing a per-
suasive article about the malleable nature of intelligence 
for those people who have opposing thoughts, may not be 
helpful (but see Blackwell et al., 2007; Török et al., 2022 for 
contradicting results; Yeager et al., 2014). 
To sum up, some previous studies showed that students 

with a growth mindset may still be judgmental towards 
themselves, ruminate about failures, and are threatened by 
ego-relevant failure (Niiya et al., 2010; Orosz et al., 2020). 
Thus, we expected that mindfulness meditation (as a com-
plementary strategy) could help them to observe the flow 
of the resulting negative thoughts and feelings from an op-
timal distance with acceptance and without self-judgment. 
Therefore, as the result of mindfulness induction, we ex-
pected higher task persistence after negative feedback, a 
more positive attitude toward the task, and decreased anx-
iety. We did not find these effects in our study. As we dis-
cussed above, the mindset manipulation might not have 
been effective enough for those who did not have a pre-ex-
isting growth mindset belief to make a difference in the be-
havioral task persistence measure. It might be also true for 
the mindfulness manipulation in which the induction check 
did not provide any support for the success of our manip-
ulation. Instead, participants characterized by high dispo-
sitional mindfulness attempted to complete more optional 
tasks in the mindfulness condition compared to their low 
mindfulness counterparts, while this pattern was not found 
in the control condition. Overall, our results suggest that 
applying more elaborate growth mindset interventions and 
mindfulness meditations and contextualizing why the exer-
cises are necessary might be helpful in future studies. 

Strengths and limitations    

One of the strengths of the study was that it used an 
experimental design, reducing potential biases that might 
limit causal conclusions. The methodology and data analy-
sis plan were pre-registered, ensuring the confirmatory na-
ture of the study and reducing the researcher’s degrees of 
freedom (Wicherts et al., 2016). We also used a relatively 
large offline sample that may reduce the noise in the data 
due to the controlled environment. We also carefully con-
sidered if participants were aware of the false-negative 
feedback manipulation, and excluded those who reported 
that they did not believe that the feedback was based on 
actual performances. An additional strength of the study is 
that we used a behavioral measure of task persistence, in-
creasing the ecological validity of the findings. 
On the other hand, the study also has several limitations. 

We found that the group that received the mindfulness in-
duction did not report higher levels of relaxation and focus 
than the control group. This might mean that the induc-
tion could not produce the desired effect. As discussed pre-
viously, such brief mindfulness induction alone may not be 
enough to facilitate a mindful state. Alternatively, we may 
have been unable to measure the change using the induc-
tion check question. The main reasons for using a single 
item were (1) not to attract too much attention to the ma-
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nipulation, (2) not to break the experimental flow, and (3) 
to avoid reducing the effects of mindfulness meditation by 
asking participants to describe their current mental states. 
Moreover, in our pre-registration, we used certain as-

sumptions to calculate the required sample size, and some 
of these assumptions (i.e., the distribution of the outcome 
variable) were not met in the final dataset. This means 
that the study might not have had the adequate statistical 
power to find a significant difference between the groups. 
In other words, the study is only able to detect a larger dif-
ference than was originally planned. The initial preregis-
tration aimed for approximately a hundred participants per 
cell to achieve 95% power to detect the effect of one op-
tional task in any treatment group. Using a zero-inflated 
censored negative binomial distribution — that we got in 
the study — we could achieve 80% power with a difference 
of three optional tasks. However, given the low Bayes Factor 
value for the model, it is very unlikely that more data would 
lead to a different conclusion. 
The validity of the behavioral task may also have some 

limitations. Our behavioral measure of task persistence was 
the number of optional tasks that participants completed 
as practice, before the “real” IQ test. A recently developed 
and thoroughly validated instrument — the PERC task — 
uses a very similar approach to measuring mastery behav-
iors (i.e., persistence, effort, resilience, and challenge-seek-
ing). Therefore, although our assessment of task persis-
tence may be imperfect, it is very similar to an extensively 
validated instrument. A potential criticism of this assess-
ment is that it could have been more sensitive, such as in 
studies that use the time spent on effortful activities as a 
proxy of effort (e.g., Galla et al., 2014; Porter et al., 2020). 
We used a 45-second time limit for all IQ tasks, thus, we 
could not use time as a metric of task persistence. To allow 
students to practice the IQ tasks as much as they would like 
to, the time limit could be dropped during the optional task 
block. By this approach, we could prospectively get a more 
sensitive proxy of the actual willingness students would in-
vest in learning (which might be especially important for 
more difficult items). 
One might suppose that the participants found the task 

too boring to make an effort. The experiment might have 
been relatively long and demanding, with 36 obligatory and 
17 optional IQ tasks, in addition to the inductions and 
questionnaires. In the pretests of the research protocol, 
we found that fewer IQ tasks made the cover story of the 
study less believable. Admittedly, we tried to find a balance 
where the research protocol was long enough to make the 
cover story credible while keeping it brief enough to main-
tain participant engagement. We investigated this option 
by looking at the items on the task-related boredom scale. 
We found that the averages of the two boredom items were 
below (Ms = 2.74, 2.59), while the excitement item was 
above (M = 3.50) the scale midpoint (3.0). Thus, it does not 
seem plausible that the task was too boring for participants. 
Based on these item scores we believe that the research 
protocol could maintain participant interest in general. Al-
though there was a weak negative correlation between task 
boredom scores and the number of completed tasks, r(383) 

= -.14, p = .003, meaning that participants, who found the 
IQ tasks more boring, also completed fewer tasks. However, 
this variability was not associated with mindset or mindful-
ness inductions. 
Another shortcoming is that we did not use a true con-

trol condition for the mindset induction, thus we were not 
able to investigate if exposure to negative feedback resulted 
in lower levels of additional task completion. Future mind-
set studies may consider adding a condition that involved 
no manipulation of mindset beliefs. 
Lastly, it is also possible that the feedback we gave 

(“Your IQ is below average”) was rather person-oriented 
which could have undermined the effect of the mindset ma-
nipulation. For this reason, in future studies, it might be 
better to use more task-oriented feedback such as “Your IQ 
test performance was below average”. 

Conclusion  

In a pre-registered experiment, we found that a brief 
growth mindset induction and mindfulness meditation 
might not be sufficient to mitigate the short-term demo-
tivating effects of negative academic feedback. However, 
the inductions seemed to effectively boost task persistence 
for participants with higher levels of pre-induction growth 
mindset or dispositional mindfulness. This suggests that in 
order to help a wide range of students to overcome stress-
ful academic situations, such as feedback on an unsuccess-
ful exam, we might need to aim for more pervasive changes 
instead of one-time inductions. Possible directions seem to 
be shifting students’ mindsets with wise social interven-
tions (e.g., Yeager et al., 2019) and altering dispositional 
mindfulness by applying longer interventions (e.g., Quaglia 
et al., 2016). 
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