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Aims: Two studies were conducted, one cross-sectional and
one longitudinal, to test the associations between IER and
learning from failure among adolescents.

Sample: Study 1 comprised 184 adolescents (mean
age=16.55; SD =1.2). Study 2 comprised 565 adolescents
(8—12 graders). The main analysis was based on 192 adoles-
cents' perceptions of failing math grades.

Method: Study 1 surveyed adolescents on their emotion
regulation styles, adaptive and maladaptive coping prac-
tices when dealing with failure and tendency to learn from
failure. Study 2 was longitudinal and focused on failure in
math. We approached participants twice, before and after
the math test.

Conclusions: In both studies, IER was related to adaptive
coping practices and the tendency to learn from failure. In
Study 2, adaptive coping practices mediated relations be-
tween IER and learning from failure in math and learning
from failure mediated relations between IER and future
engagement. These findings suggest that styles of emotion
regulation play an important role in learning from failure.
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INTRODUCTION

Failures are inevitable in learning processes and may foster learning (Kapur, 2008; Keith & Frese, 2005).
Theoretical approaches to learning from errors and failures emphasize the beneficial role of reflection
processes and self-explanations triggered by impasses or errors (De Leeuw & Chi, 2003). VanLehn
et al. (2003) suggested impasses pave the way for learning via the subsequent explanation of the fail-
ure. However, there are considerable individual differences in the ability to learn from failure (Tulis
etal., 2015).

Research consistently suggests that negative emotions may create an obstacle to learning
(Boekaerts, 2006; Dresel et al., 2013; Tulis et al., 2015). In a recent series of studies, Eskreis-Winkler
and Fishbach (2019) found support for the hypothesis that because people find failure ego-threatening,
they may disengage and thus avoid learning because it is impossible to gather information from a situa-
tion they have not fully attended to. In the education context, to reduce unpleasant emotions caused by
failure (e.g. fear, anxiety, frustration), students may actively take their minds off a problem or engage in
task-irrelevant coping activities, for example, blaming others or denying the failure (Zhao, 2011).

To explain why some learners show adaptive affective and motivational reactions and learn from
failure while others do not, researchers have examined contextual (Steuer et al., 2013) and individ-
ual factors that may influence the tendency to learn from failure (Tulis et al., 2015). Individual fac-
tors include achievement goals (Boekaerts, 2006; Dweck & Leggett, 1988), attitudes to errors (Tulis
& Ainley, 2011), self-concept (Tulis et al., 2018), coping strategies (Raftery-Helmer & Grolnick, 2016)
and aspects of self-regulated learning (Boekaerts & Cascallar, 2006; Pintrich & Schunk, 2002). Given
how likely negative emotions are to accompany failure, it is surprising that empirical research on styles
of emotion regulation is so sparse (Tulis et al., 2015). Scholars have examined emotional responses as
possible determinants of learning from failure (Boekaerts, 2002; Dresel & Ziegler, 2002) and revealed
practices of coping with stress (Raftery-Helmer & Grolnick, 2016), but styles of emotion regulation are
relatively neglected (Tulis et al., 2015).

Given the destructive role that negative emotions may play in the tendency to learn from failure, we
examined styles of emotion regulation, anchored in self-determination theory (SDT; Ryan & Deci, 2017),
as possible antecedents of learning from failure.

Because strong negative emotions can be unpleasant and hamper functioning, emotion regulation
research often focuses on diminishing negative experiences (e.g. Berenbaum et al., 1999). Yet SDT pos-
its negative emotions are informational inputs assisting in the choice and self-guidance of actions, not
hindrances to adaptive functioning (Vansteenkiste et al., 2010). Individuals can better grasp the nature
of situations, choose coping practices (Gratz & Roemer, 2004) and adaptively react to failure when they
have access to and accept both negative and positive feelings, whether through self-reflection or voli-
tional sharing (Roth et al., 2019).

Adaptive and maladaptive emotion regulation in SDT

Being able to tregulate one's emotional experience and expression fosters adaptive behaviour
(Beauchaine, 2015), but difficulty doing so can generate maladjustment (Cole et al., 2013). Accordingly,
emotion regulation and coping are key predictors of wellness (Weinstein et al., 2009). In the last decade,
research has demonstrated the importance of the SDT conceptualization of adaptive emotion regulation
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to adaptive psychological development and growth, making SDT especially relevant to education and
learning (Roth et al., 2019; Roth & Benita, 2023).

People differ not only in the nature and intensity of their emotions but also in their motivational
responses to them. SDT distinguishes between autonomous and controlled emotion regulation (Roth
et al.,, 2009). Autonomous regulation is imperative for healthy development and characterizes full func-
tioning and effective self-regulation (Ryan et al., 2016). Central characteristics of autonomous func-
tioning are a lack of internal conflict, increased flexibility and a greater sense of well-being. In contrast,
autonomy disturbances are manifested in forms of distress and psychopathology (Ryan, 2005).

SDT defines three styles of emotion regulation (Deci & Ryan, 1985; Ryan & Deci, 2017): (1) an
integrative approach supporting autonomy, (2) a controlled approach directing or minimizing emo-
tional inputs and (3) an amotivated or dysregulated approach with poorly managed emotions (Roth
& Benita, 2023). They differ in their quality and depth in processing emotions and in their respective
consequences.

Integrative, controlled and amotivated emotion regulation

Integrative emotion regulation (IER) is considered the most mature and adaptive form of regulation
(Ryan et al., 2016). IER is an intrapersonal emotion regulation style with two components. First, con-
sistent with mindfulness (Brown & Ryan, 2003), it involves nonjudgmental, receptive attention to an
emotional experience. Emotional inputs are attended to without distortion, minimization or avoidance.
Second, IER involves active interest in and volitional exploration of the experience and its relations to
other aspects of self, like goals, values and preferences (Roth & Benita, 2023). Emotions are actively
explored to grasp their meaning and importance to the self. Having gained awareness of the experience
and its potential meaning or value, the individual can make informed choices in subsequent actions,
entailing either the volitional expression of emotions, thereby relying on others as a source of emotional
support (Ryan, 2005), or volitional withholding (Kim et al., 2002). Consistent with such theorizing, IER
has been found to relate positively to openness to experience, authenticity, reflection (Roth, Shahar,
et al., 2017; Roth, Shane, & Kanat-Maymon, 2017) and well-being (Brenning et al., 2015). We argued
the active exploration of negative emotions in situations of failure may help learners approach these
situations in an adaptive way that includes reflection and actions likely to promote learning, including
secking external support.

Suppressive emotion regulation (SER) is a controlled style of regulation that involves minimization
or avoidance of emotional experiences, perceiving them as pressuring and threatening, such as sadness,
fear, anger or frustration (Gross, 2015; Roth & Assor, 2012). Because the expetience ot/and expression
of emotion is typically inhibited for controlled reasons, individuals high in SER may function in an
inauthentic way and are less likely to turn to others for emotional support (Kim et al., 2002). High SER
can impair the capacity to share personal issues or deal with negative emotions in relationships (Roth &
Assor, 2012; Shahar et al., 2018). Emotion suppression has, for example, been linked with higher levels
of depression (Berenbaum et al., 1999). Furthermore, because the emotional experience is not openly
attended to, it may resurface, causing rumination (Thomsen et al., 2011). In the context of learning from
failure, it seems reasonable to assume the attempt to avoid negative emotional experiences (consciously
or unconsciously) may lessen the possibility to learn from them. A student may, for example, avoid
reading the teacher's feedback on an academic assignment because it may elicit the negative emotion
she is consistently and effortfully trying to avoid. She may store the assignment deep in her backpack,
promising herself to do better next time without learning from the mistakes she made.

While both IER and SER entail orienting oneself to one's emotions, the former is more volitional,
and the latter more controlled. In emotion dysregulation, a person feels incapable of managing emo-
tions, experiencing them as overwhelming and/or disorganizing; consequently, they impede effective
functioning., Because of their overpowering nature, emotions may be expressed in unmodulated or
impulsive ways or withheld. Emotion dysregulation can entail not only greater subjective distress and
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self-harming behaviour (e.g. Emery et al., 2016) but also greater peer rejection because of expressive out-
bursts, disruptions or withdrawal (e.g. Shields et al., 1994). The individual, when dysregulated, whether
expressing or withholding emotions, seems to have little choice in behaviour, thus generating relational
tensions and subjective ill-being (Moed et al., 2017; Roth et al., 2009; Roth & Assor, 2012). We argued
that as dysregulation involves maladaptive task-oriented functioning (Roth et al., 2014), it could inter-
fere with intentional learning from failure.

Opver the last decade, a consistent body of research has demonstrated the adaptive role of IER in
human psychological functioning and growth (Roth et al., 2019; Roth & Benita, 2023), suggesting the
relevance of SDT's conceptualization of emotion regulation to education and learning. For example,
TER is negatively related to the defensive processing of emotions and predicts better cognitive function-
ing in situations eliciting negative emotions (Roth et al., 2014; Roth, Shahar, et al., 2017; Roth, Shane, &
Kanat-Maymon, 2017) and better goal pursuit (Benita et al., 2021). When pursuing goals, people often
face setbacks that are likely to elicit negative emotions (Babij et al., 2020). Efforts to regulate these
emotions may help them use the emotional experience as information to achieve their goals without
becoming overwhelmed. Benita (2020), Benita et al. (2021) found that during goal pursuit, IER in the
face of goal-related setbacks positively predicted goal progress through goal-related effort. In contrast,
SER negatively predicted goal progress through goal-related depressed mood. A consistent association
between IER and well-being has also been reported (Benita, 2020; Brenning et al., 2015; Van der Kaap-
Deeder et al., 2020).

Emotion regulation, coping practices and learning from failure

As noted above, empirical research on emotion regulation and learning from failure is scarce. In a study
considering cognitive factors (e.g. goals and beliefs) and emotion regulation, Tulis and Dresel (2012)
found rumination (strongly linked to dysregulation) was maladaptive in that it did not facilitate adaptive
error reactions. Tulis et al. (2015) developed a comprehensive theoretical process explaining individual
reactions to learning from errors, including individual differences in emotion regulation, but they called
for more research. To the best of our knowledge, no research has examined the relations between IER
and learning from failure or between learning from failure and other definitions of emotion regulation
emphasizing the importance of receptive attention to emotional experiences, like mindfulness or ac-
ceptance (Brown & Ryan, 2003; Hayes et al., 1999).1

Research has explored coping practices as possible antecedents of coping with academic failure
(Raftery-Helmer & Grolnick, 2016). Coping can be defined as ‘constantly changing cognitive and be-
havioral efforts to manage specific external and/or internal demands that ate appraised as taxing or
exceeding the re-sources of the person’ (Lazarus & Folkman, 1984, p. 141). The conceptualization of
coping is strongly related to emotion regulation, and several attempts have recently been made to de-
termine overlaps and distinctions between the two (Benita, 2020; Compas et al., 2017). Unfortunately,
a comprehensive discussion of this issue is beyond the scope of this paper. For present purposes, it is
useful to differentiate between the trait-like tendency to either take an interest in one's negative emo-
tional experiences (i.e. IER) or defensively avoid them (i.e. SER), and more specific coping practices like
secking instrumental support or blaming others.

Most frameworks distinguish between problem-focused and defensive coping practices; the former
are active and adaptive, while the latter are avoidance-focused and non-adaptive (Carver et al., 1989).
Adaptive practices include direct problem-solving, instrumental and emotional help-seeking
(Newman, 2000; Raftery-Helmer & Grolnick, 2016) and perception of stressful experiences as an op-
portunity for development and growth (Carver, 1997). Persons using these strategies attempt to manage
a task's demands by taking an outward approach. For example, students who are aware of a difficulty

"Due to space limitations, we will not discuss the distinctions between the SD'T definition of adaptive emotion regulation and other
perspectives like mindfulness (Brown & Ryan, 2003), acceptance (Hayes et al., 1999), cognitive reappraisal (Gross, 2015) and more. For an
elaborate discussion of distinctions and overlaps, see Roth and Benita (2023).
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they cannot overcome alone may request help (Raftery-Helmer & Grolnick, 2016). Defensive coping
practices may involve shifting attention away from the task at hand to protect the self; these include
cognitive avoidance, rumination and blaming others (Tero & Connell, 1984).

Arguably, an individual's general tendency to respond to negative feelings (emotion regulation style)
will predict that individual's more specific coping practices (Benita, 2020; Roth et al., 2019). Thus, we
hypothesized 1ER, the trait-like tendency to take an interest in one's negative emotions and explore
them, would predict adaptive (non-defensive) coping practices (e.g., help-seeking, problem-focused cop-
ing), and these, in turn, would predict learning from failure. The tendency to perceive negative emo-
tions as informative, as opposed to threatening, allows individuals to volitionally choose subsequent
behaviour and practices that may allow overcome the failure, like seeking emotional and instrumental
support. These adaptive coping practices, in turn, may predict learning from failure and future engage-
ment in learning after the failure.

We further hypothesized the tendency to defensively avoid negative emotions (i.e. SER) would be
negatively associated with adaptive coping practices in response to failure, such as seeking instrumental
and emotional support or attempting to engage with failure and learn from it (e.g. identifying weak-
nesses in understanding the learning material) because an attempt to engage with the failure and seek
help may elicit negative emotions associated with the failure, emotions that one consistently and defen-
sively tries to avoid. Therefore, we hypothesized SER would involve avoidance and be positively related
to defensive coping practices. Finally, we hypothesized the dysregulation of negative emotions would
adversely affect the ability to engage in adaptive coping practices and to learn from failure because it
involves an unorganized task orientation (Roth & Assor, 2012).

The present studies

The research involved two studies focusing on adolescents' perceptions of academic failure. We centred
on perceptions of failure and not errors because not every error is perceived as a failure, and we were
interested in the negative emotional load of failure and the subsequent challenge to emotion regula-
tion. The first study was cross-sectional and involved adolescents' perceptions of academic failure in
general. The second study was longitudinal, with two measurement points, one before and one after a
specific perception of failure in math. Study 1 allowed us to test for the unique associations between
emotion regulation styles, coping practices and learning from failure while controlling for alternative
explanations like academic efficacy and mastery goals, which are relevant for learning from failure and
academic engagement (Elliot & Thrash, 2004). The measurement over time in Study 2 allowed us to
test coping practices as mediators of the associations between emotion regulation styles and learning
from failure in relation to specific failure in math. We also tested engagement as a correlate of emotion
regulation styles and learning from failure.

STUDY 1
Introduction

The first study was cross-sectional and involved measurement of emotion regulation styles, coping prac-
tices in response to failure and learning from failure. We hypothesized IER would be related to adaptive
coping practices and learning from failure, and SER and dysregulation would be related to maladaptive
coping practices. In line with the above reasoning, we hypothesized SER would be related to avoidance
coping practices of denial and blaming others, dysregulation would be related to rumination and blam-
ing others, and IER would be related to the adaptive practices of seeking emotional and instrumental
support, as well as learning from failure. Because the present research focuses on IER as an adaptive
emotion regulation style related to learning from failures, we also tested IER's unique associations
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with adaptive responses to failure while controlling for maladaptive emotion regulation styles (SER
and dysregulation). Additionally, we controlled for academic efficacy and mastery goals, which oth-
ers have found to be important to the prediction of learning from failure (Boekaerts, 2006; Dweck &
Leggett, 1988; Elliot & Thrash, 2004). In study 1, we did not test the mediation hypothesis in which
adaptive coping practices may mediate the association between IER and learning from failure due to
the shortcomings of mediation tests based on a cross-sectional design (Maxwell et al., 2011). Thus, we
tested for mediation only in study 2 which included measurements over time.

Method
Participants and procedure

A priori power analysis suggested 107 participants were required to obtain 95% power for detecting a
medium-sized effect (f=.15) in regression analysis with three predictors (Cohen et al., 2003). A sample
of 184 Isracli adolescents aged 14—18 (Mean =16.55; SD =1.2; 55% girls) completed online self-report
questionnaires. The participants were sampled by a survey company (IPANEL). Thus, the data in this
study were collected from adolescents who had enrolled in a survey company with the approval of their
parents. The study was approved by the institutional IRB, and consent forms were administered at the
beginning of the survey. The vast majority of the participants were middle class (88.6%), 5.4% reported
upper-middle SES, 4.9% lower-middle SES and 1.1% low SES. Thirty-six percent of the fathers and
45% of the mothers had at least a BA; 24% of fathers and 15.45 of mothers did not finish high school.

Measures

Emotion regulation

Three scales developed by Roth et al. (2009) were used to measure participants' emotion regulation
styles in contexts of anxiety and stress. We focused on the regulation of stress and anxiety because these
two emotions are frequently elicited in the context of failure (Tulis et al., 2015).

The scale for IER consists of six items focusing on the extent to which participants try to take an
interest in their anxiety and stress, try to understand the source and believe the exploration of negative
emotions is informative (e.g. ‘I examine my fears in order to understand their sources’; ‘Exploring my
fears can help me understand important things about myself’). Thus, the scale measures the second
dimension of IER: intentional exploration of the emotional experience. Cronbach's alpha was .91.

SER was measured with six items reflecting both the attempt to consistently avoid negative emotions
and the attempt to hide them (e.g. ‘I usually ignore feelings of anxiety and stress’). Cronbach's alpha
was .85.

The scale for dysregulation consists of six items emphasizing the experience of being overwhelmed
by negative emotions and difficulty with task-oriented functioning in situations eliciting negative emo-
tions (e.g. “When I'm afraid or feel anxious, I can't concentrate on other things I have to do”). Cronbach's
alpha was .88.

Coping with academic fatlure

The measurement of coping we used was an adaptation of coping practices tools to the context of failure
by Raftery-Helmer and Grolnick (2016). Its 4-point Likert-type scale ranges from 1 (not at all true) to 4
(very true). The adaptive coping practices include instrumental and emotional support-seeking. Instrumental
support-seeking was measured using four items from Skinner and Wellborn (1997; adapted for the context
of failure by Raftery-Helmer & Grolnick, 2016; e.g. ‘If I do badly on an important test, I ask for some
help with understanding the material’). Cronbach's alpha was .81. Emotion support seeking was measured by
adaptation of Raftery-Helmer and Grolnick of three items from the ‘How I cope under pressure’ scale
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by Ayers et al. (1996) (e.g. ‘I talk about my feelings with someone who really understands’), along with
four items from the COPE inventory by Carver (1997; e.g. ‘I've been getting emotional support from
others’). Cronbach's alpha was .74.

Defensive coping was measured using three subscales: denial, blaming others and rumination. Four
items from the Children's Academic Coping Inventory (CACI) measured denial, that is, adolescents'
attempts to deny the significance of failure (Tero & Connell, 1984; e.g. ‘If I do badly on an important
test, I try to forget about it”). Cronbach's alpha was .68. The second subscale was taken from Skinner
and Wellborn (1997) and assessed the extent to which students blamed others (e.g. “When I do badly on
an important test, I blame the teacher’). Cronbach's alpha was .85. Rumination was measured using an
adaptation of Treynor et al. (2003) in the context of failure (e.g. “...think about how passive and unmo-
tivated I feel’). Cronbach's alpha was .63.

Learning from failure

Two subscales were used to measure learning from failure. The first subscale included four items from
Raftery-Helmer and Grolnick (2016), focusing on an active attempt to remedy the cause of the perceived
failure (e.g. “When I do badly on an important test, I try to find out what I did wrong, so it won't hap-
pen again’). Cronbach's alpha was .86. The second consists of seven items of the Adaptive Reactions
to Errors Scale (Dresel et al., 2013; Tulis et al., 2018), focusing on planning, initiation and evaluation
of cognitive processes and activities aiming to overcome the error (e.g. “When I do something wrong,
I specifically try to work it out’). Cronbach's alpha was .89. This measure combines failures and errors;
therefore, it does not measure pure learning from failure. However, it has been well-validated, so we
chose to use it despite our focus on failures. We assumed the scale would be highly correlated with the
direct measure for learning from failure described above.

Self-efficacy and mastery goals

To control for intervening variables, we measured adolescents' academic self-efficacy and mastery
goals. Self-efficacy was measured using seven items from the Academic Efficacy scale by Harter and
Connell (1984; e.g. ‘I can almost always answer the teacher's questions’). Participants rated the items
on a 6-point Likert-type scale ranging from 1 (strongly disagree) to 6 (strongly agree). Cronbach's alpha
was .78. We used a subscale from the Achievement Goal Questionnaire (AGQ; Elliot & Murayama, 2008)
to assess participants' mastery-approach goals. The subscale contains three items (e.g. ‘My aim is to com-
pletely master the material presented in this class’) rated on a 6-point Likert-type scale from 1 (strongly
disagree) to 6 (strongly agree). Cronbach's alphawas .78.

Results

We first present descriptive statistics and correlations among the variables and then the unique effects of
TER on adaptive coping practices while controlling for SER, dysregulation, academic self-efficacy and
mastery goals. Table 1 gives descriptive statistics and correlations.

As opposed to SER and dysregulation, IER was positively and consistently related to the four adap-
tive responses to failures: learning from failure, adaptive error reactions and instrumental and emo-
tional help-seeking. Dysregulation was related positively to the three defensive coping practices: denial,
blaming others and rumination. SER was associated with the last two.

Due to our focus on IER as an adaptive emotion regulation style in the context of responses to fail-
ure, we further tested its unique associations with adaptive responses to failure while controlling for the
two maladaptive emotion regulation styles along with mastery goals and academic efficacy. The results
of these multiple regression analyses are presented in Table 2. For the four adaptive responses to fail-
ure, the association with IER was positive and significant. It is worth mentioning that in this analysis,
dysregulation was negatively related to learning from failures and adaptive error reactions, and SER was
negatively related to seeking instrumental support.
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EMOTION REGULATION STYLES AND THE TENDENCY TO
LEARN FROM ACADEMIC FAILURES 9

TABLE 2 IER's unique associations with adaptive responses to failure when controlling for SER, dysregulation, efficacy
and mastery goals.

Predictors Predicted variable t Beta P
IER Learning from failure 4.290 310 .000
SER 1.216 .080 226
Dysregulation —2.326 —.166 .021
Efficacy 1.309 .097 192
Mastery 4.089 277 .000
R? 246

IER Instrumental support 3.214 .233 .002
SER —2.141 —.153 .034
Dysregulation —1.351 —.105 178
Efficacy 254 .020 .800
Mastery 2.550 188 .012
R? 135

IER Emotional support 3.357 .248 .000
SER —1.738 —.126 .084
Dysregulation 594 .047 .553
Efficacy —.314 —.026 754
Mastery 1.897 142 .059
R? A1

IER Adaptive error reaction 5.828 323 .000
SER —.354 —.021 724
Dysregulation —2.407 —.157 .017
Efficacy =3l —.021 756
Mastery 7.743 481 .000
R? 385

Abbreviations: IER, integrative emotion regulation; SER, suppressive emotion regulation.
Summary of study 1 results

Study 1's results provided preliminary support for the hypothesis that IER is associated with adaptive
responses to failure and the tendency to learn from failure, whereas SER and dysregulation may hinder
this tendency. However, this study did not involve responses for an experience of actual failure and did
not include measures of academic engagement following failure.

STUDY 2
Introduction

The second study built on the first but examined a specific academic failure experience in mathemat-
ics and included a measurement at two time points, before and after failure. The first measurement
took place in the first semester of the school year and included the assessment of emotion regulation
styles, math efficacy and engagement. The second measurement took place 2months later, after the
examination period. We first asked participants to indicate whether they perceived their grade in math
as a failure; then, focusing on the participants who reported failure, we measured adaptive responses
to this specific failure (coping practices), learning from failure and engagement in math. Since we were
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10 | SHARABI and ROTH

focusing on IER, we measured adaptive coping practices because Study 1 showed very low associations
between IER and defensive (maladaptive) coping practices.

As in Study 1, we hypothesized IER would be related to adaptive responses to the specific failure,
including the tendency to learn from failure. We further hypothesized that adaptive coping practices
in response to failure would mediate the association between IER and learning from failure even when
controlling for self-efficacy in math. Finally, we hypothesized learning from failure would mediate
the association between IER and engagement in math after perception of failure when controlling for
initial engagement in math at the first measurement. Engagement refers to the extent to which a stu-
dent is actively involved in the learning process (Reeve, 2012). The construct has multiple facets, and
the most common distinction is between behavioural, cognitive and emotional engagement (Skinner
et al., 2009). We did not expect learning from failure to be related to emotional engagement (i.e. experi-
encing enthusiasm and interest). Therefore, we focused on the investment of effort, concentration and
attention (behavioural engagement) and on using sophisticated learning strategies instead of superficial
ones (cognitive engagement). Thus, we hypothesized that taking interest in one's negative emotional
experiences (IER) may predict learning from failure, which, in turn, may predict investing effort and
employing sophisticated learning strategies.

Method
Participants and procedure

A priori power analysis suggested 107 participants were required to obtain 95% power for detecting a
medium-sized effect (f=.15) in regression analysis with four predictors (Cohen et al., 2003). A sample
comprising 565 adolescents was approached online two times during the school year by IPANEL, a
local survey company. At the first measurement time, they responded to measures of emotion regulation
styles, math engagement and academic efficacy. Two months later, after the exam period, they were ap-
proached again and asked if they perceived their grade in math as a failure. Those who had perceptions
of failure were asked to complete measures of adaptive responses to failure and math engagement. One
hundred and ninety-two students (Mean=16.49, Sd=1.58; 24.5% males) reported perceived failure;
83% were 10—12 graders, and the rest were 8—9 graders. A majority of participants (80%) reported mid-
dle or upper-middle SES. In education measures, 45.4% of fathers and 46.4% of mothers had at least a
BA; 15.9% of fathers and 22.2% of mothers did not finish high school.

Measures

Adolescents completed questionnaires using a 7-point Likert-type scale ranging from 1 (not true at all)
to 7 (very true). The reliabilities reported in this section are based on 565 participants, but the results
section is based on the 192 participants who perceived failure.

Emotion regulation
This was the same measure as Study 1.

Coping with academic fatlure

We used the same measures as in Study 1 to examine the adaptive coping practices of instrumental
help-seeking and seeking emotional support (Cronbach's alpha was .75. and .84, respectively). In Study
2, we measured an additional coping practice: positive reinterpretation and growth. To measure this,
we used the subscale from the COPE inventory by Carver (1997). This subscale consists of three items
measuring the extent to which a stressful experience is perceived as an opportunity for development and
growth (e.g. ‘I try to grow as a person as a result of the experience’). Cronbach's alpha was .84.
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Learning from failure

In Study 1, we used two measures for learning from failure: a 4-item scale taken from Raftery-Helmer
and Grolnick (2016) focusing on an active attempt to remedy the cause of the perceived failure and the
Action Adaptivity of Error Reaction Questionnaire by Tulis et al. (2018). The first scale involves direct
measurement of learning from failure, whereas the second includes both learning from failure and reac-
tion to errors, which does not necessarily involve an experience of failure. As mentioned, in study 1, we
used the reaction to error scale because it was well validated, and it seemed important to relate the three
styles of emotion regulation with a validated scale. For Study 2, we created a new scale that included
the 4-item measure by Raftery-Helmer and Grolnick (2016) and two items from the Action Adaptivity
of Error Reaction that relate specifically to experience of failure. Thus, the final scale consisted of six
items focusing on the tendency to learn from failure (e.g. “The results of the test led me to investigate
topics where I wasn't as proficient’; ‘Following the test, I tried to find out what I did wrong, so it won't
happen again’). Cronbach's alpha was .91.

Classroom: engagement

We assessed two interrelated aspects of students' classtoom engagement: behavioural and cognitive
engagement. For behavioural engagement, we used the 3-item scale from Skinner et al. (2009; e.g. I try
hard to do well in this class’). To measure cognitive engagement, we used Wolters' (2004) Metacognitive
Strategies Questionnaire. The scale includes three items (e.g. ‘If what I am working on in this class is
difficult for me to understand, I figure out how to change the way I learn the material’). Cronbach's
alpha for behavioural engagement was .82 and for cognitive engagement, .78.

Engagement in math class was measured twice: before the exam and after the perception of fail-
ure. The correlations among the two measures of engagement in each measurement were .586 and
482 at time 1 and time 2, respectively. The correlations among the engagement measures over time
were even higher, reflecting its consistency: .760 and .663 for behavioural and cognitive engagement,
respectively.

Math efficacy

To control for self-efficacy, we assessed the extent of students' sense of math self-efficacy. We used the
5-item academic efficacy scale from Patterns of Adaptive Learning Scales (PALS; Midgley et al., 2000;
e.g. ‘Tam certain I can master the skills taught in this class this yeat’). Cronbach's alpha was .88.

Results

Descriptive statistics and zero-order correlations are presented in Table 3. In line with Study 1, IER was
the only emotion regulation style that was positively related to the four adaptive responses to failure,
including learning from failure. It was also the only regulation style that was positively associated with
engagement, with a significant association for cognitive engagement and only marginally significant for
behavioural engagement.

Next, we tested the mediation hypotheses. First, we tested the hypothesis that adaptive coping prac-
tices would mediate the association between IER and learning from failure. We employed bootstrapping
mediation analysis with 5000 bootstrap samples using model 4 in PROCESS, a macro developed by
Hayes (2022) for SPSS. We simultaneously employed the three adaptive coping practices as mediators:
(1) positive reinterpretation and growth, (2) seeking emotional support and (3) secking guidance/help
in math. In addition, we used self-efficacy in math from the first measurement as a covariate (the results
are presented in Figure 1). We also controlled for SER and dysregulation, which were not included in
Figure 1 since they were not related to learning from failure (the dependent variable) or mediators. All
the coefficients are standardized. The total indirect effect was significant, with an effect of .172 (and
95% CI of .132, .387). Each of the three mediation paths (indirect effects) was also significant, with
an effect of .041 (95% CI of .007, .132) for emotional support as a mediator, an effect of .058 (95% CI
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Emotional
276 support (t2) .155%*
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—»| Learning from
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Math efficacy
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**p <.001; *p <.05; IER refers to integrative emotion regulation.

FIGURE 1 Three adaptive coping practices as mediators of the association between IER and learning from failure.
**p<.001; *»<.05. SER and dysregulation have been controlled for. IER, integrative emotion regulation; SER, suppresive
emotion regulation.

of .017, .108) for help-seeking as a mediator and an effect of .074 (95% CI of .028, .138) for positive
reinterpretation and growth.

Next, we tested the hypothesis that learning from failure would mediate the association between
TER and cognitive engagement in math following failure (see Figure 2). In this analysis, we controlled
for self-efficacy and the initial engagement in math measured at time 1. Additionally, we controlled for
dysregulation, which was omitted from Figure 2 because it was not related to the outcomes when the
other predictors were statistically controlled (SER was not controlled because it has no associations
with learning from failure and engagement; see Table 3). The mediation hypothesis was supported.
The indirect effect was significant at .125 (95% CI of .060, .199). We did not test this hypothesis for
behavioural engagement because the correlation between IER and this facet of engagement was only
marginally significant.

GENERAL DISCUSSION

The results of the first study support the hypothesis that the tendency to take an interest in one's own
negative emotional experiences (i.e. IER) may predict adaptive responses to failure, whereas the ten-
dency to consistently suppress or minimize these experiences (SER) relates to maladaptive (defensive)
responses. The second study replicated these findings for adaptive responses to failures and demon-
strated that adaptive coping practices mediate the association between IER and learning from failure.
Notably, these effects remained significant when SER, dysregulation, perception of self-efficacy in math
and mastery goals were controlled for.

Study 2 also supports the hypothesis that IER predicts cognitive engagement, and this association is
mediated by learning from failure. In our sample, this effect was significant above and beyond partici-
pants' initial engagement and self-efficacy at the first measurement. Finally, SER and dysregulation were
positively related to maladaptive responses to failure and negatively to adaptive responses. The results
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3L Learning from 403+ Cog.
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**p <.001; *p <.05; IER refers to integrative emotion regulation

FIGURE 2 Learning from failure as a mediator of the association between IER and cognitive engagement following
failure. **»<.001, *»<.05. Dysregulation has been controlled for. It was omitted from the figure because it has no association
with the outcomes when controlled for the other variables. IER, integrative emotion regulation.

corroborate past findings demonstrating maladaptive and ruminative emotion regulation are negatively
related to adaptive coping with failure (Tulis & Dresel, 2012).

Our findings suggest the ability to be attentive to negative emotions may facilitate learning even in
the face of frustration. While negative emotions like anxiety, stress and frustration are painful experi-
ences, they may feel even more painful if viewed as ego-threatening. The pain may elicit an avoidance
response that limits the student's likelihood to learn from failure because it is impossible to gather in-
formation from an experience that one has not fully attended to. Learning from the teacher's feedback
after a failed test is limited if attending to the content evokes emotions the student consistently tries to
avoid. In contrast, IER involves receptive attention and exploration of negative emotional experiences.
The emotional experience is not perceived as a threat but as a legitimate and informative response to
specific situations. Our findings suggest that the general tendency to attend to emotional information
predicts learning from failure and additional engagement.

Experiences of failure are inevitable in learning contexts and may pave the way for learning. However,
the frustration, stress and anxiety elicited by failure may impede learning. Teachers and parents often
worry that assigning difficult or challenging tasks will trigger students' resistance, negative emotions,
disengagement and avoidance (Newmann, 1992; Vansteenkiste et al., 2014). Therefore, they may be
reluctant to issue a challenge to avoid students' failure to promote positive emotions instead of negative
ones (Tulis & Fulmer, 2013). To this end, they may lower standards and use ‘shortcuts’ to allow achieve-
ment with less effort. This approach may be problematic for learning because optimal challenges are
important in learning processes (Reeve et al., 1999; Tulis & Fulmer, 2013).

Instead of avoiding challenges and the possibility of failure, educators should help children adap-
tively cope with temporary failures that are unavoidable when facing challenges. Given the consistent
finding that negative emotions elicited in situations of failure may hamper learning, it seems important
to explore emotion regulation styles as antecedents of adaptive responses to failure. Such research may
lay the foundation for an exploration of the socialization of adaptive emotion regulation in response to
failure.

The implications of the findings are not straightforward. Educational interventions focusing on
emotion regulation styles are not simple to implement because these styles are not easily changed. For
example, a boy may grow up in an environment in which fear is not viewed as masculine. It is likely
that such a boy will do anything to avoid experiencing or at least expressing fear. For this boy, fear or
anxiety that may result from a failure is ego-threatening and thus an emotional experience that should
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be minimized. Changing these ‘introjects’ is not easy because socialization processes are powerful (Ryan
& Deci, 2017). Therefore, future research should not only explore styles of emotion regulation and
learning from failure but also examine the socialization of emotion regulation in relation to responses
to failure and in relation to learning, more generally. This work may build on existing research on the
socialization of emotion regulation in relation to self-regulation (Eisenberg & Sulik, 2012; Spinrad
et al., 2020), prosocial behaviour (Eisenberg et al., 2001) and close relationships (Roth & Assor, 2012).

Admittedly, the research had some limitations. First, the hypothesis on engagement in math following
failure was only partially supported. The association between IER and behavioural engagement was mar-
ginal; thus, the hypothesis was confirmed only for cognitive engagement. Future research should replicate
our findings by collecting data within schools. In addition, future engagement following failure may be
measured again at the end of the school year; this may better illuminate changes in engagement. In addition,
the data collection from a single source limits the ability to support casual claims despite the longitudinal
data that allows controlling for engagement as measured at time 1. Finally, emotion regulation was measured
as a general tendency to respond to negative emotions. Future research may measure emotion regulation in
relation to the specific experience of failure. In sum, academic failures elicit negative emotions. Emotion
regulation styles may promote or impede adaptive responses to these failures. Our research provides an
initial indication of an association between the tendency to take an interest in one's negative emotions (i.e.
TER) and adaptive responses to academic failure, including the tendency to benefit from the failure in terms
of learning and engagement. It also suggests the tendency to consistently avoid or minimize negative emo-
tions (i.e. SER) and dysregulation, which are related to defensive coping practices in the context of failure
and negatively related to learning from these experiences.
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