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Abstract
Failure is almost inevitable in the innovation process. However, little is known
about how individuals can innovate from failure. This thesis proposes and tests a model
of innovating from failure. I report two studies conducted on 252 undergraduate
students. Study 1 is a quantitative analysis that demonstrates that cognitive flexibility
has a positive relationship with improvement- and curiosity-oriented behaviors and that
the two behaviors have a positive relationship with innovating from failure. Study 1 also
demonstrates that self-compassion moderates the relationship between negative emotion
and control-oriented behavior, while control-oriented behavior is not related to
innovating from failure. Study 2 clarifies and expands the contents of the variables in
Study 1 for further measurement development. In addition to Studies 1 and 2, this thesis
provides further investigations beyond the model in an attempt to identify
comprehensive pathways that lead to innovating from failure. This thesis demonstrates
that failure is an important experience for innovation. Moreover, this thesis sheds light
on regulatory focus theory, GLOMOsys theory, and ambidexterity theory by
demonstrating that the broadening pathways (i.e., the cognitive flexibility pathway) are
more important for innovating from failure than the narrowed pathway (i.e., the
negative emotion pathway).
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CHAPTER 1 : INTRODUCTION
In a competitive environment, the innovation process is important for not only
the creation of new products but also the continuous innovation necessary to overcome
the threat of disruptions (Christensen, 2013). However, most innovative processes face a
high failure rate because of the complexity and uncertainty of the environment. Studies
have shown that new products have a failure rate of 40-90% during the innovation
process (Gourville, 2006). While failure is almost inevitable, there is evidence that
companies have the potential to innovate from these failures. For example, 3M
developed Post-It notes from a failed glue product (Hamel, 1998). Pfizer developed
Viagra from the negative side effect of the failed cardiac drug Sildenafil (Cannon &
Edmondson, 2005). Moreover, a great deal of research has focused on learning from
failure (Cannon & Edmondson, 2005; Carmeli & Gittell, 2009; Diwas, Staats, & Gino,
2012; Keith & Frese, 2005; Keith & Frese, 2008; Madsen & Desai, 2010; Van Dyck,
Van Hooft, De Gilder, & Liesveld, 2010). However, there has been very little research
regarding how individuals can innovate from failure. Given that failure is almost
inevitable in the innovation process and that failure may stimulate novel insights for
future innovation (Cannon & Edmondson, 2005), it is important to understand the
processes of innovating from failure.
First, this thesis focuses on behaviors after failure because when engaging in a
particular behavior, ideas and outputs may be generated, which is how innovating from
failure can occur. When a discrepancy occurs, individuals may take different
approaches to decrease this gap (Locke & Latham, 1990), and that may stimulate certain
behaviors to change and innovate from failure.
Past research has shown that individuals may take either a mastery approach or
an aversion approach after failure (Van Dyck et al., 2010). Van Dyck et al. (2010) argue
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that the error mastery approach induces a non-threatening environment that allows
individuals to stay focused on a task. Moreover Hirst, Van Knippenberg, and Zhou
(2009) showed that learning and mastery orientation are positively related to employee
creativity. Although Hirst et al. (2009) did not focus on the context of failure, they
indicated that it is possible that individuals would require a stronger mastery orientation
to innovate in the context of failure because failure means there remains some
knowledge to be developed and mastered.
This thesis defines control-oriented behavior as focusing on failure and
clarifying the key reasons for failure, and it defines improvement-oriented behavior as
viewing external information as a resource for improvement after failure (Heimbeck,
Frese, Sonnentag, & Keith, 2003; Ilgen & Davis, 2000). Drawing on the dual pathway
to creativity model (Nijstad, De Dreu, Rietzschel, & Baas, 2010), this thesis argues that
both control-oriented behavior and improvement-oriented behavior can lead to
innovating from failure and therefore chooses control- and improvement-oriented
behavior as the variables related to innovating from failure.
This thesis also focuses on curiosity-oriented behavior because failure could
provide novel information and stimulate individuals to think beyond failure (Förster,
Marguc, & Gillebaart, 2010b; Kashdan, Rose, & Fincham, 2004). Curiosity-oriented
behavior fuels individuals’ motivation to try novel solutions and breaks individuals’
fixed mindsets, which is expected to lead to innovating from failure (Smith &
Blankenship, 1991). Therefore, this thesis chooses curiosity-oriented behavior as a
variable related to innovating from failure.
Second, negative emotion is almost inevitable after failure. Drawing on mood as
information theory (Schwarz, 2001; Schwarz & Clore, 2003), failure alerts individuals
that the situation is problematic and thus results in negative emotion. Moreover, past
14

research has found conflicting influences of negative emotion on creativity and
innovation. Some studies show that positive emotion may lead to creativity (Isen,
Daubman, & Nowicki, 1987), while others show that negative emotion can stimulate
persistence in cognitive activities by encouraging a systematic, constrained, and
analytical approach, which may lead to creativity (De Dreu, Baas, & Nijstad, 2008;
George & Zhou, 2007; Kaufmann, 2003). Therefore, this thesis chooses negative
emotion after failure as a variable related to innovating from failure. This thesis argues
that negative emotion is positively related to control-oriented behavior, which is
positively related to innovating from failure.
Third, to develop a more comprehensive model of innovating from failure, this
thesis makes a case for the importance of cognitive flexibility—the metacognitive
ability to adapt cognitive processing strategies to face new and unexpected conditions
(Canas, Quesada, Antolí, & Fajardo, 2003). In a context of failure, individuals must
adapt new cognitive processing strategies to translate a failure experience into
actionable knowledge (Weick, 1995). Cognitively flexible individuals exhibit more
improvement-oriented behavior because they are willing to seek external information in
order to grow and gain from failure. Moreover, cognitively flexible individuals have
more psychological resources to explore novel solutions after failure. Therefore, this
thesis chooses cognitive flexibility as a variable related to innovating from failure.
Fourth, self-compassion is chosen as a variable in this thesis. Although an
avenue of creativity research shows that negative emotions can enhance creativity (De
Dreu et al., 2008; George & Zhou, 2007; Kaufmann & Vosburg, 2002; Nijstad et al.,
2010), they can also be harmful, resulting in depression and self-focused rumination
(Nolen-Hoeksema, 2000). Self-compassion is helpful in mitigating harmful selfcriticism and negative emotions after failure (Neff, 2003b). Therefore, this thesis
15

includes self-compassion as a variable that may help individuals to benefit from
negative emotions after failure (Figure 1-1).

Figure 1-1 Conceptual model of innovating from failure

1.1 Overview of this thesis
Previous research has revealed little regarding innovating from failure. By
extensively reviewing the literature on innovation and failure, this thesis aims to explore
how individuals innovate from failure, what their feelings are, and which emotions and
behaviors are more likely to lead to innovating from failure. I focus on the three
proximal antecedents of innovating from failure (i.e., control-, improvement-, and
curiosity-oriented behaviors). I also address the importance of cognitive flexibility and
negative emotions as distal antecedents of innovating from failure.
Study 1 is a quantitative study that examines the influences of the three proximal
antecedents (i.e., control-, improvement-, and curiosity-oriented behaviors) and two
distal antecedents (i.e., cognitive flexibility and negative emotions after failure). The
measurements used include control-, improvement-, and curiosity-oriented behaviors
from failure, negative emotions from failure, cognitive flexibility, self-compassion, and
16

innovating from failure. Study 1 demonstrates that cognitive flexibility is related to
improvement- and curiosity-oriented behaviors and that these two behaviors are related
to innovating from failure. Study 1 also demonstrates that self-compassion moderates
the link between negative emotion and control-oriented behavior; however, controloriented behavior is not related to innovating from failure.
Study 2 clarifies and expands the concepts of the variables. Study 2 argues that
control-oriented behavior includes failure correction, focused attention, and prevention
focus; improvement-oriented behavior includes support-seeking (both problem-solvingbased support and affect-based support), mastering and gaining knowledge, proactive
behavior, and effort; and cognitive flexibility includes the identification of alternative
strategies, coping flexibility and self-motivation, and cognitive appraisal. In summary,
Study 2 provides the richness of the contents and convergent validity for future
measurement development.
In addition, in the exploratory investigation, I focus on the diversity of negative
emotions. I explore the dynamic self-compassion and cognitive flexibility influenced by
the mitigated negative emotions after failure and how they might be related to
innovation. In summary, this thesis aims to provide a framework for innovating from
failure from cognitive, emotional, and behavioral perspectives.

17
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CHAPTER 2 : Study 1
2.1 Overall aims of Study 1
Study 1 is a quantitative study with two aims. The first aim of Study 1 is to
demonstrate that it is possible to innovate from failure via three proximal antecedents
(control-, improvement-, and curiosity-oriented behaviors). The second aim is to
demonstrate that cognitive flexibility is positively related to improvement- and
curiosity-oriented behaviors and that negative emotions are related to control-oriented
behavior when individuals possess high self-compassion. To accomplish these aims, I
conduct a literature review and form and test hypotheses.

2.2 Innovating from failure and the three proximal antecedents that
lead to innovating from failure
Innovation is defined as “the intentional introduction and application within a
role, group or organization of ideas, processes or procedures, new to the relevant unit of
adoption, designed to significantly benefit the individual, the group, organization or
wider society” (West & Farr, 1990, p. 9). Failure is conceptualized subjectively as
unacceptably low performance (e.g., Shepherd & Cardon, 2009, p. 924; Shepherd &
Kuratko, 2009, p. 452; Shepherd, Patzelt, & Wolfe, 2011, p. 1229) or objectively as the
nonattainment of an expected result (Cannon & Edmondson, 2001, p. 216; 2005, p. 330;
Edmondson, 2004), which specifically indicates that the discrepancy must be improved.
In this study, failure is defined as both the objective nonattainment of an expected result
and the subjective perception of an unacceptably low performance. I define failure in
terms of both objective and subjective failures, focusing on the objective aspects of
nonattainment (Ilies & Judge, 2005) and subjective thoughts (Brown & Dutton, 1995)
19

and feelings and the subjective thoughts and feelings regarding failure all influence the
reactions after failure. Therefore, to understand innovating from failure, both objective
and subjective failures must be taken into account. Applying the argument that
“innovation involves both idea generation and idea implementation” (e.g., Amabile,
1996b; Bledow, Frese, Anderson, Erez, & Farr, 2009; Hülsheger, Anderson, & Salgado,
2009) in the failure situation, I define innovating from failure as generating ideas from
the nonattainment of a desired goal, which is perceived as a failure, and implementing
this insight to ensure the original failure is innovative. That is, innovating from failure
requires a transformation from failed ideas to innovation instead of innovating by
merely discarding failure.
In this study, I propose that innovating from failure results from three proximal
antecedents: control-, improvement-, and curiosity-oriented behaviors. First, control
theory proposes that failure creates discrepancies between the desired and actual
performance. Individuals are motivated to process deeper failure-related knowledge to
decrease these discrepancies (Lord & Hanges, 1987). Drawing on the avoidance
literature (Roskes, 2013) and the dual pathway to creativity literature (Nijstad et al.,
2010), control-oriented behavior, which involves a deep and persistent processing style,
is needed for innovation. Second, learning goal orientation theory proposes that
individuals may view failure as an opportunity to build competence and master tasks
(Dweck, 2000), which may lead to innovation (Hirst et al., 2009). Third, the curiosity
literature has stated that novel stimuli may result in a category of behavior called
“diversive exploration” (Berlyne, 1960), which may lead to innovation. I propose that
these three proximal antecedents are equally important when innovating from failure
because innovating from failure relies on a deep understanding of failure (which may
result from control-oriented behavior), as well as the generation of novel ideas that
20

originate from failure (which may result from improvement- and curiosity-oriented
behaviors) (Figure 1-1).

2.2.1 CONTROL-ORIENTED BEHAVIOR
When failure occurs, individuals are informed that the current state is
problematic, and they redirect their attention back to the task (Homsma, Van Dyck, De
Gilder, Koopman, & Elfring, 2007). Control theory proposes that failure creates
discrepancies between the desired performance and actual performance, and individuals
become motivated to take action to reduce these discrepancies (Lord & Hanges, 1987).
According to this theory, when failure occurs, the discrepancy directs individuals’
attention towards more task-oriented efforts to reduce the negative consequences of
failure. Based on control theory (Lord & Hanges, 1987) and research on failure (Cannon
& Edmondson, 2005), control-oriented behavior refers to focusing on failure and
clarifying the key reasons for failure; it involves cognitive efforts to analyze, detect, and
rectify these errors. Control-oriented behavior is centered on the process of loss
prevention because individuals seek to understand the negative consequences of failure
and focus on the details of failure rather than on broad explorations to prevent further
losses. Thus, individuals gain specific failure-related knowledge.
In this study, I propose that control-oriented behavior is positively related to
innovating from failure for three reasons. When individuals strive to control and avoid
failure, they possess an avoidance motivation, which evokes alertness and vigilance,
attention to detail, and systematic thinking and information processing (Roskes, Elliot,
& De Dreu, 2014). The theoretical rationale explaining why control-oriented behavior
may lead to innovating from failure can be found in the avoidance motivation literature
21

(Roskes, 2013; Roskes et al., 2014). Roskes (2013) theorized avoidance motivation by
drawing on the dual pathway to creativity model (Nijstad et al., 2010), which argues
that the cognitive persistence pathway can activate the same level of creativity as the
cognitive flexibility pathway. Following this model, Roskes (2013, p. 32) proposed that
avoidance motivation compels individuals to engage in a relatively persistent processing
style and to systematically and persistently explore a few categories and approaches in
depth. Control-oriented behavior demonstrates a strong avoidance motivation to avoid
failure. As such, individuals focus on failure, which fulfills a need for structure,
provides clarity, and directs attention and resources toward task-relevant efforts (Roskes
et al., 2014, p. 136). In this way, control-oriented behavior is likely to boost creativity
specifically to overcome the failure.
Hypothesis 1. Control-oriented behavior is positively related to innovating from failure.

2.2.2 IMPROVEMENT-ORIENTED BEHAVIOR
When failure occurs, the complex and complicated failure environment exposes
individuals to rich information (McGrath, 2001). Learning goal orientation theory
proposes that individuals may view failure as an opportunity to build competence and
master tasks (Dweck, 2000). According to this theory, when failure occurs, individuals
may feel positively challenged and aim to build competence from failure (Amabile,
Barsade, Mueller, & Staw, 2005; Dweck, 2000). Consistent with this theory, I propose
that improvement-oriented behavior requires individuals to view external information as
a resource for improvement (Heimbeck et al., 2003; Ilgen & Davis, 2000).
Improvement-oriented behavior requires openness to feedback from other individuals
regarding failure. Individuals approach failure rationally and treat failure as an
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experience through which to improve their skills (Van Dyck et al., 2010). When
individuals treat failure as a resource for improvement, they may seek diverse
information and training from the external environment.
Creativity requires domain-relevant skills, creativity-relevant skills, and intrinsic
task motivation (Amabile, 1983). Domain-relevant skills refer to the basis on which
performance must proceed, including factual knowledge, technical skills, and special
talents related to the domain in question (Amabile, 1983, p. 362). Creativity-relevant
skills refer to the cognitive style and application of heuristics for the exploration of new
cognitive pathways (Amabile, 1983, p. 363). In this thesis, I emphasize that
improvement-oriented behavior is more likely to involve domain-relevant skills rather
than creativity-relevant skills because failure is usually complicated and requires
systematic thinking (Tyre & Von Hippel, 1997). Systematic thinking results in domainrelevant skills. Therefore, I propose that improvement-oriented behavior entails the
willingness and openness to develop failure-related knowledge and enhance the domainrelevant skills needed to innovate from failure. A good example of this process is the
invention of the light bulb by Thomas Edison. Edison failed many times in finding the
appropriate materials for the light bulb. He tried many different materials, improved on
each experiment, and continuously enhanced his knowledge of material science.
Ultimately, he invented the electric light bulb. Therefore, I propose that improvementoriented behavior entails the willingness and openness to develop failure-related
knowledge and enhance the domain-relevant skills needed to innovate from failure.
Improvement-oriented behavior also involves an attitude of learning and growing from
failure. Thus, improvement-oriented behavior consists of the intrinsic motivation
needed to innovate from failure (Amabile, 1996b; Bandura, 1997). Individuals who
show improvement-oriented behavior are equipped with better failure-related
23

knowledge to convert failed experiences into better approaches or completely new
applications, which ultimately increases performance (Deichmann & van den Ende,
2013). Thus, the second hypothesis of this thesis is as follows:
Hypothesis 2. Improvement-oriented behavior is positively related to innovating from
failure.

2.2.3 CURIOSITY-ORIENTED BEHAVIOR
Failure is often an unfamiliar situation with which individuals have little related
experience. Failure is often unexpected, complex, atypical, obscure, uncertain, and
ambiguous, and it can trigger novel stimuli (Förster et al., 2010b; Kashdan et al., 2004).
Classic theories have stated that novelty stimuli may result in a category of behavior
called “diversive exploration” (Berlyne, 1960). Other studies have proposed that failure
offers new insights (McGrath & Keil, 2007, p. 129). In this study, I propose that failure
can stimulate curiosity-oriented behavior, which refers to exploratory behavior driven
by novel information.
Failure may be difficult for individuals because they may not have a sufficient
amount of information to utilize. Function fixedness research proposes that individuals
may be fixed, using the same unworkable strategies to address failure (Smith &
Blankenship, 1991). Thus, although failure may provide novel insights (McGrath &
Keil, 2007, p. 129), individuals may not be able to perceive these insights. Curiosityoriented behavior enables individuals to broaden their attention and explore diversely
(Berlyne, 1960). Driven by curiosity-oriented behavior, individuals are eager to find out
whether their new strategies work. That is, curiosity-oriented behavior enables
individuals to try something counterintuitive when all else fails, which is necessary for
24

creativity and innovation (Amabile, 1996a). Curiosity-oriented behavior may also help
to break individuals’ fixed mindsets, which enables them to restructure and approach
the problem in different ways (Smith & Blankenship, 1991). Thus, curiosity-oriented
behavior is positively related to innovating from failure.
Failure may also be difficult for individuals because it can be complex and timeconsuming. Without curiosity-oriented behavior, individuals may not be motivated to
spend time developing innovative ideas or products (Kashdan & Fincham, 2002, p.
373). Individuals may also be in a weak mental state when confronting failure and may
have decreased self-esteem (Di Paula & Campbell, 2002). Curiosity-oriented behavior
enhances interest in gaining knowledge and fuels the process of innovating from failure.
Curiosity-oriented behavior may also stimulate a feeling of interest and “flow” with the
novel information from failure (Csikszentmihalyi, 1997). Thus, curiosity-oriented
behavior is important for fueling motivation to identify novel solutions and to innovate
from failure (Amabile, 1996b). Therefore, the third hypothesis is as follows:
Hypothesis 3. Curiosity-oriented behavior is positively related to innovating from
failure.

In addition, I explain the similarities and differences between the three
behaviors. Control-oriented behavior is related to but distinct from existing concepts
such as error prevention. Control-oriented behavior refers to focusing on failure and
clarifying the key reasons for failure; it involves cognitive efforts toward analyzing,
detecting, and rectifying errors (Cannon & Edmondson, 2005). Error prevention refers
to the ability to prevent oneself from making errors. Error prevention is a broader
concept involving preventing errors, which could involve control-oriented behavior but
it could involve other strategies as well.
25

Improvement-oriented behavior refers to the openness to using external
information as a resource for developing failure-related knowledge and skills.
Improvement-oriented behavior is related to but distinct from existing concepts such as
proactive behavior (Parker, Williams, & Turner, 2006), learning goal orientation
(Dweck, 2000), and growth need strength (Zargar, Vandenberghe, Marchand, & Ayed,
2014). Proactive behavior refers to self-initiated and future-oriented action that aims to
bring about change (Parker et al., 2006). Improvement-oriented behavior is distinct from
proactive behavior because it explicitly focuses on failure-related information. Learning
goal orientation refers to “a desire to develop the self by acquiring new skills, mastering
new situations, and improving one's competence” (VandeWalle, 1997, p. 1002). Growth
need strength refers to individuals’ needs for personal accomplishment and the growth
and desire to exercise independent thought and action (Hackman & Oldham, 1976).
Individuals with high growth needs “want to learn new things, stretch themselves, and
strive to do better in their jobs” (Shalley, Gilson, & Blum, 2009, p. 489; Zargar et al.,
2014). The core essence of the construct of improvement-oriented behavior is similar to
and overlaps with growth need strength and learning goal orientation. However,
improvement-oriented behavior focuses narrowly on the progresses specifically related
to failure. In addition, improvement oriented behavior is behavior in the situation –
failure- whereas learning goal orientation and growth need strength are stable individual
difference variables.
Curiosity-oriented behavior refers to the exploratory behavior driven by an
individual’s interest in failure-related information (e.g., Berlyne, 1960). Compared to
control- and improvement-oriented behaviors, curiosity-oriented behavior is likely to
involve a heuristic information-processing style. Curiosity-oriented behavior entails
growth and expansion (Kashdan & Steger, 2007), motivates individuals to experiment
26

with new and interesting ideas (Kashdan & Steger, 2007) and results in experimental
processes and flow (Csikszentmihalyi, 1997) in which positive affect and heuristic
thinking may occur.
Compared to control-oriented behavior, curiosity-oriented behavior is also likely
to involve a global information-processing style. GLOMOsys theory proposes that when
a global system is activated, individuals perceive gestalts, activate broad categories in
memory, and integrate incoming information into existing knowledge structures;
however, when a local system is activated, people perceive details and activate narrow
categories (Förster, 2012, p. 15). Control-oriented behavior entails an awareness of
ratifying and improving after failure. Therefore, individuals tend to be more cautious
and thus activate a local information-processing style. Conversely, curiosity-oriented
behavior is triggered by novel information from failure, which may activate a
broadening and global information-processing style.
Curiosity-oriented behavior is related to but distinct from creative engagement
behavior (Zhang & Bartol, 2010a, 2010b). Creative engagement behavior refers to
involvement or engagement in creativity-relevant cognitive processes, including
problem identification, information search and encoding, and idea and alternative
generation (Amabile, 1983; Zhang & Bartol, 2010a, 2010b). Curiosity-oriented
behavior is distinct from creative engagement behavior because it is likely to be
explicitly stimulated by novel and interesting information, whereas creative engagement
behavior is more likely to be stimulated by the problem-solving process. Moreover,
curiosity-oriented behavior does not aim to generate creative ideas, whereas creative
engagement behavior does.
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2.3 Distal antecedents
The second aim of Study 1 is to examine two distal antecedents of innovating
from failure: cognitive flexibility and negative emotion from failure. Cognitive
flexibility helps individuals to alternate between categories (Nijstad et al., 2010).
Cognitive flexibility may also help individuals to break out of fixed mindsets and link
remote ideas together (Smith & Blankenship, 1991). Cognitive flexibility is helpful in
complex and unstructured situations such as failure (Stemme, Deco, & Busch, 2007),
whereas negative emotion fosters systematic and incremental thinking and sustains taskdirected cognitive effort (Nijstad et al., 2010). Along these two lines, I propose that
dispositional cognitive flexibility may enhance improvement- and curiosity-oriented
behaviors. I also propose that negative emotion from failure may lead to controloriented behavior.

2.3.1 NEGATIVE EMOTION
A positive mood signals a benign and safe environment in which a goal is
progressing better than expected, whereas a negative emotion alerts individuals of a
potentially problematic situation and insufficient progress toward goals. As a
consequence, individuals tend to feel negatively when confronting failure.
Although most studies emphasize the importance of positive emotions in the
creative process, some previous studies have shown that negative emotions are also
important in the creative process. For example, Melton (1995) demonstrated that
participants who experience a negative emotion tend to be more prone than positiveemotion participants to select qualified solutions. Kaufmann and Vosburg (2002)
manipulated emotions in laboratory settings and determined that participants for whom
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negative emotion was induced had a higher solution frequency, lower latency rates, and
superior performance on the insight tasks compared with all other groups.
Negative emotion is important for control-oriented behavior for three reasons,
namely, the optimization of solution requirements, the stimulation of cognitive
persistence, and the encouragement of realistic perceptions, which are crucial for
creativity and innovation. First, negative emotion may facilitate the optimization of
solution requirements and the generation of the best solutions from limited resources
(Simon, 1965; Vosburg, 1998). Thus, negative emotion may help an individual identify
optimal strategies for dealing with failure by narrowing the individual’s attention to
failure. Second, negative emotion can stimulate persistence in cognitive activities by
employing a systematic, constrained, and analytical approach (De Dreu et al., 2008;
George & Zhou, 2007; Kaufmann & Vosburg, 2002; Nijstad et al., 2010). Negative
emotion helps individuals employ a “tight” processing mode to control failure. Third,
negative emotion leads to more realistic perceptions (Alloy, Abramson, & Viscusi,
1981; Kaufmann & Vosburg, 2002). Individuals rectify failure more realistically and
carefully when driven by negative emotions. In summary, I propose that negative
emotion is related to control-oriented behavior.
Despite these benefits, negative emotions can be harmful. According to threat
rigidity theory, high-threat conditions may interfere with an individual’s ability to
accurately perceive, process, and evaluate information (De Dreu et al., 2008; Staw,
Sandelands, & Dutton, 1981). Moreover, based on the stress-performance link, negative
emotion may also lead an individual to perceive a threat, impede thinking, and
undermine performance (Broadbent, 1971; Staal, Bolton, Yaroush, & Bourne Jr, 2008).
Consequently, I propose that self-compassion is an important moderator of the
positive association between negative emotions and control-oriented behavior. Next, I
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elaborate on why self-compassion may enable individuals to benefit from negative
emotions and thus promote more control-oriented behavior after failure.
2.3.1.1 Self-compassion as a moderator of the relationship between negative
emotion and control-oriented behavior after failure
Self-compassion refers to the ability to regard one’s feelings of suffering with a
sense of warmth, connection, and concern (Neff, 2003a, 2003b). Neff (2003b) proposed
three major components of self-compassion: self-kindness, common humanity, and
mindfulness. According to Neff (2003a), self-kindness refers to treating oneself with
kindness, warmth, and a nonjudgmental attitude. Common humanity refers to
considering an individual’s experiences as part of the larger human experience rather
than separate and isolated (Neff, 2003a). Mindfulness refers to holding negative
thoughts and emotions in balanced awareness rather than overidentifying with them
(e.g., Neff, 2003a; Neff, Hsieh, & Dejitterat, 2005). Although there are three subscales
of self-compassion, most self-compassion studies treat these scales as an overarching
concept (Neff, 2003a). Self-compassion has been negatively associated with symptoms
of depression and anxiety and positively related to mental health, life satisfaction (Neff,
2003a), resilience (Neff & McGehee, 2010), optimism, positive affect, curiosity, and
exploration. Furthermore, Neff et al. (2005) demonstrated that self-compassion can help
students cope with academic failure. Students who have higher self-compassion are
more likely to cope with negative emotions related to failure rather than exhibit
avoidance behavior (Neff et al., 2005).
Consistent with Neff et al. (2005), I propose that negative emotion can lead to
control-oriented behaviors only when individuals possess high self-compassion because
self-compassion helps individuals better cope with negative emotions and alleviates
30

threat rigidity associated with negative emotions. I further explain this logic in terms of
the three components of self-compassion: self-kindness, common humanity, and
mindfulness.
First, self-compassion involves self-kindness, which can activate self-soothing
systems after failure (Leary, Tate, Adams, Batts Allen, & Hancock, 2007). When
confronting failure, individuals may react maladaptively to this unpleasant situation.
Individuals may doubt their abilities and experience decreased self-esteem (Leary et al.,
2007). Self-kindness activates self-soothing systems (Leary et al., 2007), which buffer
the threat of failure. Self-kindness reminds individuals to soothe themselves when they
experience negative emotions after failure (Neff, 2003a). Thus, individuals who show
high self-compassion eliminate the harmful thoughts generated by failure (e.g., selfblame and self-attack) (Neff, 2003b) and can therefore benefit from negative emotions
and focus on ratifying a failure. Conversely, individuals who possess low self-kindness
are more likely to perceive threats and cannot benefit from negative emotion after
failure.
Second, self-compassion involves a sense of common humanity, which refers
to the recognition of failure as a common human experience. Control-oriented behavior
relies on a deep focus on one’s failure. When confronting failure, common humanity
enables individuals to take other individuals’ perspectives (Shepherd & Kuratko, 2009).
Individuals who have a high sense of common humanity are likely to think, “it is normal
for others to see me fail.” Thus, they do not denigrate themselves and generate harmful
thoughts, such as “I am stupid.” Therefore, these individuals can allocate more attention
to rectifying failure rather than wondering about other individuals’ judgments.
Conversely, individuals who have a low sense of common humanity cannot alleviate
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threat rigidity after failure, and they continuously attempt to isolate themselves from
other individuals and cannot benefit from negative emotion after failure.
Finally, mindfulness refers to “holding painful thoughts and feelings in balanced
awareness rather than over-identifying with them” (Neff, 2003b, p. 85). Mindfulness
functions as an effective emotional regulation strategy by neutralizing negative
emotional stimuli in balance. Mindfulness utilizes emotional intelligence to relieve
stress when confronting failure and minimizes self-harming thoughts and reactions
(Shepherd & Cardon, 2009). Thus, individuals who possess high self-compassion can
alleviate threat rigidity and control failure more effectively. Conversely, individuals
who have low levels of mindfulness tend to overidentify the threat generated by failure;
thus, they cannot benefit from negative emotions after failure.
In addition, self-compassion can help individuals transform negative emotions
into enhanced control-oriented behavior. Individuals with high self-compassion can
soften the negative influences of failure, such as decreased self-esteem, and therefore
foster better coping strategies and more constructive reactions (Leary et al., 2007).
Moreover, Neff et al. (2005) reported that students with high self-compassion are less
likely to adopt avoidance-oriented strategies. In other words, self-compassion entails an
open and forgiving attitude toward failure, and thus, individuals with higher selfcompassion are more likely to control their failure.
Hypothesis 4. Negative emotions will be positively associated with control-oriented
behavior and, hence, innovation from failure when self-compassion is high.
2.3.2 COGNITIVE FLEXIBILITY
Cognitive flexibility refers to the metacognitive ability to adapt cognitive
processing strategies to face new and unexpected conditions (Canas et al., 2003).
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Cognitive flexibility is the ability to switch cognitive sets to adapt to changing
environmental stimuli (Dennis & Vander Wal, 2010). Studies on failure have shown
that individuals may have a self-serving bias after failure (Miller & Ross, 1975). This
self-serving bias may result in processing self-protective information after failure (e.g.,
Diwas et al., 2012). Cognitively inflexible individuals tend to have more bias and avoid
external information after failure (Schrodt & Wheeless, 2001).
Other individuals who are more cognitively flexible may adapt to difficult
situations and may be willing to listen to and consider alternative information to address
a problem (Dennis & Vander Wal, 2010). Improvement-oriented behavior involves
external information seeking. Cognitively flexible individuals exhibit more
improvement-oriented behavior because they are willing to seek external information in
order to grow and gain from failure. This background leads to the following hypothesis:
Hypothesis 5A. Cognitive flexibility is positively related to improvement-oriented
behavior after failure.

Cognitive flexibility enables individuals to switch to a different approach
(Nijstad et al., 2010), which may help them to perceive failure as a resource for
improvement rather than as an experience of defeat. Cognitive flexibility also enables
individuals to consider alternative information to improve their failed products and
ideas (Dennis & Vander Wal, 2010). This improvement-oriented behavior driven by
cognitive flexibility may help individuals master their domain knowledge, which is
related to greater creativity and innovation (Amabile, 1996b; Hirst et al., 2009).
Hypothesis 5B. Improvement-oriented behavior partially mediates the relationship
between cognitive flexibility and innovating from failure.
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Cognitive flexibility is also related to openness to situations (Bond, Flaxman, &
Bunce, 2008; Kashdan, Sherman, Yarbro, & Funder, 2013). When confronting failure,
individuals may become rigid because of the threat of loss. Individuals who possess
high cognitive flexibility are more likely to be open to, accepting of, and nonjudgmental (Atkins & Parker, 2012; S. C. Hayes, Luoma, Bond, Masuda, & Lillis,
2006) toward failure. Individuals who are high in cognitive flexibility have more
attention resources available with which to explore new information because they are
less disturbed by emotions (Atkins & Parker, 2012; Bond et al., 2008). Cognitive
flexibility also facilitates flexible and resourceful adaptation to stressors after failure by
employing diverse coping strategies (Cheng, 2001). Therefore, cognitively flexible
individuals have more resources available, allowing them to explore different strategies
after failure. I propose that individuals who are cognitively flexible are more likely to
exhibit curiosity-oriented behavior after failure. Thus, I hypothesize the following:
Hypothesis 6A. Cognitive flexibility is positively related to curiosity-oriented behavior
after failure.

Cognitive flexibility enables individuals to be open to a new experience (Dennis
& Vander Wal, 2010). Cognitive flexibility also reduces levels of latent inhibition
(Carson, Peterson, & Higgins, 2003); thus, individuals are more likely to incorporate
novel information and be curious after failure. This curiosity-oriented behavior driven
by cognitive flexibility may help individuals think outside the box and generate radical
ideas that depart from the original failure.
Hypothesis 6B. Curiosity-oriented behavior practically mediates the relationship
between cognitive flexibility and innovating from failure.
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I did not predict a positive influence of cognitive flexibility on control-oriented
behavior because cognitive flexibility concerns openness and external information
(Dennis & Vander Wal, 2010) and control-oriented behavior involves a narrow focus
and a deep understanding of failure.

2.4 Methods of Study 1
2.4.1 SURVEY DESIGN
In this study, I collected data from undergraduate university students because
failure occurs often in university settings. For example, students may fail to pass an
exam, or they may receive a low score. Some students may also be engaged in paid
work during their studies. However, most nonattainment events they encounter concern
tests and scores (Table 2-3).
To access individuals’ innovation after failure, I adopted a retrospective study
design. Retrospective studies are used to investigate phenomena that occurred prior to
the study and that are used when the event of interest is infrequent (D'Agostino &
Kwan, 1995). Because failure is often ignored by most individuals (McGrath, 1999), I
adopted a retrospective study to track participants’ retrospective accounts of failure.
Retrospective studies are time- and cost-efficient, specifically when the rate of
occurrence of the effect is relatively low (D'Agostino & Kwan, 1995).
The retrospective study consisted of a survey, which contained three parts: openended questions to cue failure-related memory (Part 1), a state measurement of failurerelated items using a 5-point Likert scale (Part 2), and a personality trait measurement
using 5-point Likert scales (Part 3). The full survey is reproduced in Appendix 1. The
survey began with a brief introduction regarding failure: “In this section, we ask you to
think about a significant experience in the last three months, at work or in your studies
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at university, in which you put in a great deal of effort but did not achieve an important
goal. For example, a project on which you have worked for several months might have
been cancelled, your supervisor might not have been satisfied with your performance,
you might have done badly on an exam, or you might have failed in some important
way.”
Part 1
The survey asked the participants to describe an experience of not achieving an
important goal: “Describe the experience in detail. Include the important goal you were
aiming for and how and why you did not achieve this goal.” Part 1 was used for Study
2.
Part 2
Part 2 contained items related to the experiences the participants described in
Part 1. To ensure that the participants brought to mind the failed situations they
described in Part 1, the survey employed the phrase, “Please think back to your thoughts
at the time the failure experience occurred.” Part 2 contained four items regarding the
perception of failure and four items for control variables (i.e., effort invested,
importance of the failure, severity of the failure, and regret induced by the failure). Part
2 also contained eight scales that comprised 53 items, including negative emotion,
control-, improvement-, and curiosity-oriented behaviors, and innovating from failure,
and three scales used for validation, such as rumination and avoidance after failure.
Part 3
Part 3 contained items related to stable personality traits. To ensure that the
participants switched from considering the failure-related experience (Part 2) to
examining their general personality (Part 3), the survey employed the phrase, “The
following questions are about how you view yourself in general.” The trait
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measurement contained 58 items organized into four scales: self-compassion, cognitive
flexibility, trait curiosity, and trait curiosity inventories. The trait curiosity items (i.e.,
diversive curiosity and specific curiosity) and the trait curiosity inventory items were
used to validate the scale of state curiosity after failure.
2.4.2 PARTICIPANTS
Data were collected online using Qualtrics survey software
(Qualtrics Labs, Inc., Provo, UT, United States) between May 2013 and Oct 2013. The
participants enrolled in organizational behavior courses were recruited using the SONA
system. SONA is a web-based survey management system that enables students to
participate in studies online and receive course credit. The collected data were analyzed
using SPSS (IBM cooperation, Chicago, IL).
2.4.3 MEASUREMENT
Negative emotions from failure. In the survey, I measured individuals’ retrospective
accounts of negative emotion after failure. The stem for this scale asked respondents to
“Think back to how you felt immediately after you found out you did not meet your
important goal. Please indicate to what extent you experienced the following emotions
at that time.” The five emotional states listed were scared, afraid, nervous, worried, and
anxious. The scared, afraid, and nervous items were modeled from the Positive Affect–
Negative Affect Scale (PANAS) (Watson, Clark, & Tellegen, 1988). The PANAS
contains ten positive and ten negative affect terms (Watson et al., 1988). The worried
and anxious items were modeled from failure research (Shepherd et al., 2011, p. 1233).
Responses were provided on a 5-point Likert scale anchored at 1 (very slightly), 2 (a
little), 3 (moderately), 4 (quite a bit), and 5 (extremely). In my study, the Cronbach’s α
of the five negative emotions items was .91, which indicates sufficient reliability.
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A 21-item ruminative response scale adopted from Treynor, Gonzalez, and
Nolen-Hoeksema (2003) was used to validate negative emotions from failure because
rumination is a typical symptom of depression (Nolen-Hoeksema, 1991; Papageorgiou
& Wells, 2003). Because avoidance is related to anxiety (Davidson, 2002), a 10-item
avoidance scale adopted from Folkman and Lazarus (1988) was also used to validate
negative emotions from failure. In this study, the Cronbach’s α of the rumination scale
was .92, and the Cronbach’s α of the avoidance scale was .81. Rumination (r = .58, p
= .00) and avoidance (r = .47, p = .00) were both correlated with the five negative
emotion items, as expected.

Control-oriented behavior after failure. I measured individuals’ retrospective
accounts of control-oriented behavior after failure. The stem for this scale stated, “After
the experience you described above in which you did not meet an important goal, please
indicate whether you agree or disagree that you did the following.” Control-oriented
behavior was measured with two items: “I tried to find out what went wrong” and “I
tried to find out why I did not meet my goal.” Responses were provided on a 5-point
Likert scale anchored at 1 (strongly disagree), 2 (disagree), 3 (neither agree nor
disagree), 4 (agree), and 5 (strongly agree). The Cronbach’s α of the two controloriented behavior items was .80.
Improvement-oriented behavior after failure. I measured individuals’ retrospective
accounts of improvement-oriented behavior after failure. The stem for this scale stated,
“After the experience you described above in which you did not meet an important goal,
please indicate whether you agree or disagree that you did the following.”
Improvement-oriented behavior was measured by three items modified from Nasser and
Takahashi (2003): “I investigated possibilities for improvement,” “I searched for other
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resources or training to improve,” and “I obtained feedback to correct the situation as
quickly as possible.” Responses were provided on a 5-point Likert scale anchored at 1
(strongly disagree), 2 (disagree), 3 (neither agree nor disagree), 4 (agree), and 5
(strongly agree). The Cronbach’s α of the three improvement-oriented behavior items
was .72.
Curiosity-oriented behavior after failure. I measured individuals’ retrospective
accounts of curiosity-oriented behavior after failure. The stem for this scale stated,
“Please indicate to what extent you agree with the following statements about the
experience in which you did not meet your goal.” Curiosity-oriented behavior was
measured by the desire to know subscale from the curiosity measurement (Litman &
Jimerson, 2004). The items were converted into full sentences: “I kept investigating
until I understood,” “I tried to learn about complex issues,” “It was important to feel
knowledgeable,” “I worked hard to find out what happened,” “If I didn’t know what the
problem was, I looked it up,” and “I spent time formulating ideas until they were clearly
understood.” Responses were provided on a 5-point Likert scale anchored at 1 (strongly
disagree), 2 (disagree), 3 (neither agree nor disagree), 4 (agree), and 5 (strongly agree).
The Cronbach’s α of the six curiosity-oriented behavior items was .85 in my study.
The five-item scale of trait curiosity as the desire to know, the five-item scale of
trait curiosity specific to problems (Harrison, Sluss, & Ashforth, 2011) and the 10-item
trait curiosity inventory scale (Kashdan et al., 2009) were used to validate the scale of
state curiosity from failure. The Cronbach’s α of the subscales for trait curiosity desire
to know was .83, trait curiosity specific to problems was .82, and trait curiosity
inventory was .87. In this study, trait curiosity desire to know (r = .32, p = .00), trait
curiosity specific to problems (r = .29, p = .00), and trait curiosity inventory (r = .31, p
= .00) behaved as expected.
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Innovating from failure. I measured individuals’ retrospective accounts of innovating
from failure. The stem for this scale stated, “These questions concern the experience in
which you did not meet your goal. Thinking back to your experience above, to what
extent did you exhibit the following behaviors?” The measurement of innovating from
failure was modeled on Scott and Bruce (1994). In this study, I excluded, “As a result of
the experience, I sought out new technologies, processes, techniques, and/or ideas”
because it was not appropriate for the students’ scenarios. I also excluded, “I
investigated and implemented new ideas” because it had the lowest factor loading in
Yuan and Woodman (2010). I used the remaining four items, including “I generated
creative ideas,” “I strived to generate ideas,” “I investigated and implemented new
ideas,” and “I was innovative.” Responses were provided on a 5-point Likert scale
anchored at 1 (not at all), 2 (to a small extent), 3 (to a moderate extent), 4 (to a large
extent), and 5 (to a very great extent). The Cronbach’s α of the four items was .88,
which indicates sufficient reliability. In terms of validity, research has demonstrated a
significant relationship between the objective inventions and the innovation scales (r =
.33, p = .00) (Scott & Bruce, 1994).

Trait cognitive flexibility. The survey measured individuals’ trait cognitive flexibility
using the alternative subscale from the cognitive flexibility scale (Dennis & Vander
Wal, 2010). The stem for this scale stated, “These questions concern how you view
yourself in general. To what extent do you agree with the following statements?”
Sample items included, “I consider multiple options before making a decision.”
Item 1, “I am good at sizing up a situation,” showed low item-total correlation
(.22). Moreover, the Cronbach's α increased from .872 to .88 when Item 1 was deleted.
Therefore, I excluded Item 1. The Cronbach’s α of the remaining 12 items was .88.
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Dennis and Vander Wal (2010) examined the convergent validity of the full
cognitive flexibility measure by demonstrating its correlations with the Ways of Coping
Checklist-Revised (WCCL-R) over time (Folkman & Lazarus, 1985). The WCCL-R is a
66-item self-report measure that assesses a range of coping strategies. Dennis and
Vander Wal (2010) determined that the correlations between the cognitive flexibility
and WCCL-R coping subscales were significantly positively related to the WCCL-R
coping subscales at Times 1 and 2 for problem-focused coping (r = .48 and .49,
respectively, p < .001), seeking social support (r = .32 and .32, respectively, p < .001),
and focusing on the positive (r = .39 and .32, respectively, p < .001) and significantly
negatively related to the WCCL-R coping subscales at Times 1 and 2 for keeping to
oneself (r = -.33 and -.34, respectively, p < .001), wishful thinking (r = -.15 and -.24,
respectively, p < .05), and detachment (r = -.23 and -.30, respectively, p < .001) (Dennis
& Vander Wal, 2010, p. 248).
Confirmatory factor analysis (CFA) was also used to examine the validity of the
measurements used in my model (i.e., negative emotion from failure, cognitive
flexibility, and control-, improvement-, and curiosity-oriented behaviors) (Table 2-5).
According to the CFA, the measurements demonstrate discriminant validity.

Trait self-compassion. The survey measured individuals’ trait self-compassion (Neff,
2003a). The stem for this scale stated, “These questions concern how you view yourself
in general. To what extent do you agree with the following statements?” I measured
self-compassion with a 26-item scale (Neff, 2003a) that included self-kindness, selfjudgment, common humanity, isolation, mindfulness, and overidentification. The 5-item
self-kindness subscale included items such as, “I try to be understanding and patient
towards those aspects of my personality I don’t like.” The Cronbach’s α for self41

kindness was .81. The 5-item self-judgment subscale included items such as, “I’m
disapproving and judgmental about my own ﬂaws and inadequacies.” The Cronbach’s α
for self-judgment was .72. The 4-item common humanity subscale included items such
as, “I try to see my failings as part of the human condition.” The Cronbach’s α for
common humanity was .72. The 4-item isolation subscale included items such as,
“When I think about my inadequacies, it tends to make me feel more separate and cut
oﬀ from the rest of the world.” The Cronbach’s α for isolation was .71. The 4-item
mindfulness subscale included items such as, “When something painful happens, I try to
take a balanced view of the situation.” The Cronbach’s α for mindfulness was .72. The
4-item overidentiﬁcation subscale included items such as, “When I’m feeling down, I
tend to obsess and ﬁxate on everything that’s wrong.” The Cronbach’s α for
overidentiﬁcation was .81. Responses were provided on a 5-point scale ranging from 1
(not at all) to 5 (to a great extent). The Cronbach’s α for the self-compassion scale
was .84. In terms of validity, previous studies have shown that self-compassion can
predict mental health outcomes, depression, trait anxiety, life satisfaction, and neurotic
perfectionism (Neff, 2003a). As expected, self-compassion was significantly negatively
correlated with rumination (r = -.29, p = .00) in this study.
Because high correlations among self-compassion subscales have been identified
in previous studies (Neff, 2003a, 2011; Neff et al., 2005; Neff & McGehee, 2010; K. D.
Neff, Kirkpatrick, & Rude, 2007; K. D. Neff & Vonk, 2009), I first treated selfcompassion as an overarching concept. However, in Study 1, the correlations between
the six subscales of self-compassion were not as high as expected (Table 2-1), which
suggests these constructs may be somewhat distinct in failure situations. Thus, in the
final exploratory investigation, I treated the self-compassion components separately.
Table 2-1 Inter-Correlations between Self-Compassion Factors
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Mean

SD

1

2

3

4

5

6

1. Self-kindness

3.13

.82

1

2. Self-judgment

3.35

.65

-.23**

1

3. Common humanity

3.37

.72

.41**

-.01

1

4. Isolation

3.28

.76

-.14*

.48**

-.06

1

5. Mindfulness

3.42

.71

.33**

-.08

.39**

-.13*

1

6. Overidentiﬁcation

3.27

.86

-.02

.47**

-.03

.57**

-.04

1

Note. * p = .05; ** p = .01 (two-tailed)
In addition, the Cronbach’s α in this thesis are from the same sample. Past
failure research did not include those measurements. Therefore, I cannot find the
Cronbach’s α from literature. Future research should validate those measurements.
2.4.4 DATA PREPARATION
Although the survey was voluntary, the students were given academic credit in
their organizational behavior course for completing this survey. Therefore, it is
important to discard invalid data because some students may have inadequately
completed the survey purely to gain credit for the course. The following data-cleaning
processes were used to exclude inadequate responses from the students who used an
unreasonably short reading time, who did not think about a failed event, who did not
complete more than half of the survey, or who did not read the questions carefully.
The first data-cleaning step aimed to exclude responses from the participants
who used an unreasonably short reading time. This survey contained 2,200 words.
According to reading psychology literature, the average adult reads approximately 250
words per minute (Crowder & Wagner, 1992), which indicates that adults should take
8.8 min for 2,200 words. I set 10 min as the minimum time in which a participant could
read the whole survey because individuals should need more than 8.8 min to scan the 543

point Likert scales for each item. Using this exclusion criterion, 200 participants were
excluded, and 303 participants remained in the dataset. The removal rate was high
(200/503 = .397) in this step because a large number of participants declined to
complete the survey at the first open-ended question.
Second, to ensure the analyzed data were collected from the participants who
thought about failure, I applied the following definition of failure: “an individual’s
nonattainment of an expected result, which can also be triggered from subjective
perceptions.” I eliminated responses of “not at all” to either of the following two
questions: “To what extent did you think of the experience you just described as a
failure at the time?” and “To what extent did you feel you had failed at the time?” This
step was taken because the respondent may not consider their experience to be a failure
and, as discussed in the introduction, subjectively considering the experience as a failure
was part of the construct definition. In this step, 43 participants were excluded, and 260
participants remained in the dataset.
Third, consistent with Tabachnick and Fidell (2007), a missing data pattern
analysis was conducted. Using this analysis, the missing data were found to be
completely random (χ2 = 2,268.738, df = 2,076, p = .00), and responses with 50% or
more missing data were excluded (Tabachnick & Fidell, 2007). In this step, eight
participants were excluded, which left 252 participants in the dataset. The remaining
sample contained less than 22% missing data, and the total number of missing values
was reduced from 1,238 to 283.
After data cleaning, the missing values were replaced using the expectation
maximization algorithm (EM) (Enders, 2001). The EM algorithm is a two-step iterative
procedure used to identify maximum likelihood estimates of parameters in statistical
models. The E step can identify the expected value of the log-likelihood given the
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current parameter values. The M step computes a new estimate of the mean vector and
the covariance matrix using the sufficient statistics from the E step (Tabachnick &
Fidell, 2007). The EM algorithm has been recommended over alternative strategies for
the management of missing data (Schafer & Graham, 2002) and has proven more robust
than regression imputation (Gold & Bentler, 2000).
Next, the normality and multicollinearity of the dataset were examined
(Tabachnick & Fidell, 2007). All scales in Study 1 demonstrated acceptable levels of
skewness and kurtosis (skewness <3.0 and kurtosis <10.0, Kline, 2011): measures of
negative emotion from failure (skewness = .13, kurtosis = -1.08), improvement-oriented
behavior (skewness = -.56, kurtosis = .09), control-oriented behavior (skewness = -.82,
kurtosis = .75), curiosity-oriented behavior (skewness = -.34, kurtosis = -.02),
innovating from failure (skewness = -.26, kurtosis = -.20), self-compassion (skewness =
-.39, kurtosis = 1.21), and cognitive flexibility (skewness = .03, kurtosis = 1.30). The
variance inflation factors (VIFs) were checked and found to be less than the maximum
value of 5 (Tabachnick & Fidell, 2007). The VIFs of control-, improvement-, and
curiosity-oriented behaviors in the prediction of innovating from failure were 1.50, 1.69,
and 1.61, respectively. The VIFs of negative emotions and self-compassion in the
prediction of control-oriented behavior were 1.08 and 1.08, respectively. The VIFs of
cognitive flexibility in the prediction of improvement- and curiosity-oriented behaviors
were 1.00 and 1.00, respectively. Accordingly, multicollinearity was not a problem in
this dataset.
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2.4.5 CONTROL VARIABLES
I controlled for gender (1 = male, 2 = female), the importance of failure, effort
invested, severity of failure, and regret of failure (ranging from 1 [not at all] to 5 [a
great deal]). Gender and the importance of failure were controlled for because they have
been demonstrated to be related to negative emotions from failure (Shepherd et al.,
2011). Effort was controlled for because it is a determinant of negative emotions such as
shame (Nicholls, 1976). Moreover, attribution theory suggests that high achievers
attribute their failure to a lack of effort rather than a lack of ability. When individuals
attribute their failure to a lack of effort, they are less ego-threatened and more likely to
improve their performance after failure (Weiner, 1985). Thus, the willingness to
improve and innovate from failure may be influenced by how much an individual
attributes failure to his or her degree of effort. The severity of failure was controlled for
because previous research has proposed that incidents with severe negative
consequences tend to spur learning behavior (Homsma, Van Dyck, De Gilder,
Koopman, & Elfring, 2009). Previous research has also determined that the severity of
potential loss is related to affect and risk-taking behavior (Arkes, Herren, & Isen, 1988).
A high potential loss can make a neutral individual more conservative or risk averse
relative to a control subject (Arkes et al., 1988). Thus, individuals who perceive more
severe consequences of the failure tend to feel more negatively and exhibit more
control-oriented behaviors. Regret of failure was controlled for because it has been
shown to be related to negative emotions and avoidance behavior after failure
(Zuckerman, 1994).
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2.5 Results of Study 1
The quantitative data analysis included five parts: (1) computation of the
descriptive statistics, (2) assessment and comparison of the fit of the measurement
models with Mplus, (3) assessment of the measurement models, (4) assessment of the
pathway analysis among the variables (i.e., negative emotion from failure, cognitive
flexibility, and control-, improvement-, and curiosity-oriented behaviors) with SEM
using Mplus, as motivated by the superiority of SEM in the simultaneous and efficient
estimation of relationships between variables (Muthén & Muthén, 2010), and (5)
mediation and moderation analyses with a regression using SPSS (Baron & Kenny,
1986).
2.5.1 DESCRIPTIVE STATISTICS
I report the intercorrelations, means, standard deviations, and demographics.
Improvement-oriented behavior (r = .58, p = .00) and control-oriented behavior (r = .48,
p = .00) were correlated with curiosity-oriented behavior. Improvement-oriented
behavior was correlated with control-oriented behavior (r = .52, p = .00), while
innovating from failure was correlated with control-oriented behavior (r = .33, p =.00),
improvement-oriented behavior (r = .43, p = .00), and curiosity-oriented behavior (r
= .45, p = .00). Negative emotion was correlated with control-oriented behavior (r = .23,
p = .00), while cognitive flexibility was correlated with improvement-oriented behavior
(r = .34, p = .00) and curiosity-oriented behavior (r = .35, p = .00).
The means of the control-, improvement-, and curiosity-oriented behaviors were
similar and not significantly different from each other (M = 3.78, 3.55, and 3.32,
respectively). The mean scores were 2.67 for negative emotions and 2.82 for innovating
from failure, falling generally low on the scale, which had 2.5 as its midpoint. The
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standard deviations were .45 for self-compassion and .55 for cognitive flexibility, which
were relatively low and indicated that respondents rated the questions at an almost equal
level. Conversely, the responses concerning the severity and negative emotions that
result from failure featured high standard deviations (SD = 1.16 and 1.11, respectively),
which indicated that some respondents’ scores differed substantially from the mean.
In this dataset, most failures cited were related to failure at schoolwork (N =
208). There were more males (N = 144) than females (N = 105) in the sample, and 95.9
percent of the participants were younger than 30 years of age.
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Table 2-2 Means, Standard Deviations and Correlations
Mean

SD

1

2

3

4

5

6

7

8

9

10

11

1. Effort

3.74

.97

1.00

2. Importance

3.85

.91

.18**

1.00

3. Severity

2.98

1.16

-.03

.50**

1.00

4. Regret

3.65

1.08

-.08

.42**

.57**

1.00

5. Gender

.42

.49

-.01

.07

.11

.09

1.00

6. Negative emotions

2.67

1.11

-.09

.22**

.50**

.39**

.19**

1.00

7. Control-oriented behavior

3.78

.85

.20**

.29**

.21**

.16*

.15*

.23**

1.00

8. Improvement-oriented behavior

3.55

.78

.23**

.16*

.07

.02

.16*

.11

.52**

1.00

9. Curiosity-oriented behavior

3.32

.72

.27**

.20**

.16*

.15*

.09

.19**

.48**

.58**

1.00

10. Innovating from failure

2.82

.91

.21**

.05

.13*

.04

.01

.22**

.33**

.43**

.45**

1.00

11. Self-compassion

3.00

.45

-.02

-.06

-.04

-.26**

.08

-.26**

-.01

.10

.08

.12

1.00

12. Cognitive flexibility

3.64

.55

.21**

.11

-.01

.02

.09

-.05

.30**

.34**

.35**

.24**

.25**

12

1.00

* p = .05; ** p = .01 (two-tailed)
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Table 2-3 Demographics
Dimensions

Gender

Age

Frequency

Percent

Male

144

57.1

Female

105

41.6

Younger than 20

153

60.7

20-30

83

32.9

Older than 30

10

4.0

208

82.5

22

8.7

6

2.4

School work (e.g., tests, scores,
and assignments at university)
Work (failed to finish a company
project, performed worse in their
jobs, lost a job, failed an
interview)
Types of failure

Game (online, sports)

2.5.2 ITEM PARCEL OF COGNITIVE FLEXIBILITY
To understand the factorial structure of the proposed model, I conducted a CFA
following Anderson and Gerbing (1984). However, the 12-item cognitive flexibility
subscale may result in the underestimation of model fitness (Nunnally, Bernstein, &
Berge, 1978). To solve this problem, I created item parcels (Table 2-4). Item parcels
have been shown to reduce the number of observed items, as suggested by Little,

50

Cunningham, Shahar, and Widaman (2002). According to the scree plot (Figure 2-1), it
is reasonable to create three item parcels.

Figure 2-1 Scree plot of cognitive flexibility items

I created three item parcels based on the similarities of the factor structures: (1)
Parcel 1 (5 item parcel indicators: CF_2, CF_4, CF_11, CF_12, and CF_13); (2) Parcel
2 (4 item parcel indicators: CF_3, CF_7, CF_8, and CF_10); and (3) Parcel 3 (3 item
parcel indicators: CF_5, CF_6, and CF_9) (Table 2-4).
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Table 2-4 Item Parcels

Items

Component

Component

Component

1

2

3

Parceling

CF_2-I consider multiple options before making a
decision.

.571

.035

-.306 Parcel 1

.749

-.077

-.027 Parcel 2

.536

.077

-.187 Parcel 1

.573

-.103

.569 Parcel 3

.563

-.445

.455 Parcel 3

.651

-.128

-.116 Parcel 2

.731

-.148

-.228 Parcel 2

.78

-.255

.147 Parcel 3

.638

.03

-.041 Parcel 2

.573

.487

.004 Parcel 1

CF_3-I like to look at difficult situations from
many different angles.
CF_4-I seek additional information not
immediately available before attributing causes to
behavior.
CF_5-I try to think about things from another
person’s point of view.
CF_6-I am good at putting myself in others’
shoes.
CF_7-It is important to look at difficult situations
from many angles.
CF_8-When in difficult situations, I consider
multiple options before deciding how to behave.
CF_9-I often look at a situation from different
viewpoints.
CF_10-I consider all the available facts and
information when attributing causes to behavior.
CF_11-When I encounter difficult situations, I
stop and try to think of several ways to resolve it.
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CF_12-I can think of more than one way to
resolve a difficult situation I’m confronted with.

.602

.373

-.142 Parcel 1

.763

.034

-.211 Parcel 1

CF_13-I consider multiple options before
responding to difficult situations.

Note. Parcel 1 had a positive loading > .03 on Component 2; Parcel 2 had a loading < .03 on Component 2 and a
negative loading on Component 3; and Parcel 3 had a negative loading < -.1 on Component 2.

2.5.3 ASSESSMENT OF THE MEASUREMENT MODEL
The CFA (Anderson & Gerbing, 1984) ensures that the variables assigned to
each of the failure-related constructs were reliable indicators of the constructs (Nunnally
et al., 1978). The results demonstrated all loadings were high and exceeded .59 (Table
2-5).

Table 2-5 Factor Structures for Negative Emotions, Improvement-Oriented Behavior,
Control-Oriented Behavior, Curiosity-Oriented Behavior after Failure, and Innovating
from Failure
Scale

Item

Factor loading

Negative emotions from failure
N1

.84

N2

.89

N3

.79

N4

.78

N5

.75

Improvement-oriented behavior after failure
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E1

.70

E2

.75

E3

.63

Control-oriented behavior after failure
S1

.82

S2

.81

Curiosity-oriented behavior after failure
SC1

.75

SC2

.75

SC3

.69

SC4

.74

SC5

.59

SC6

.68

IN2

.79

IN3

.86

IN4

.78

IN6

.82

Parcel 1

.79

Parcel 2

.92

Parcel 3

.69

Innovating from failure

Cognitive flexibility
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Next, I tested the pathway analysis of the proposed model (i.e., negative
emotion, cognitive flexibility, and control-, improvement-, and curiosity-oriented
behaviors). To demonstrate that my model is appropriate to assess innovating from
failure, I used several goodness-of-fit indices to compare the fit of my model with other
alternative models.
Chi-square tests and fit indices for the 1-, 2-, 3-, and 4-factor models are
reported in Table 2-6. To demonstrate the distinctiveness of the constructs in the model,
I compared the fit of the proposed model, in which each item was only allowed to load
on its respective construct, and alternative models that combined two or more factors.
Moreover, because there were significant correlations between curiosity-,
improvement-, and control-oriented behaviors, I tested two 4-factor models in which
two of the three proximal antecedents were combined. I tested three 3-factor models in
which two of the three proximal antecedents were combined or the two independent
variables were combined and separated. I tested a 2-factor model in which the three
proximal antecedents were combined in one variable and negative emotions and
cognitive flexibility were combined in one variable. Finally, I tested a 1-factor model
with all six variables loaded onto one factor. Previous research has regarded a fit as
“adequate” if the CFI is at least .90, the RMSEA is at most .10, and the SRMR is at
most .08 and “excellent” if the CFI is at least .95 and the RMSEA is at most .06
(Anderson & Gerbing, 1984; Hu & Bentler, 1999; Longley, Watson, & Noyes Jr, 2005;
H. W. Marsh, Balla, & McDonald, 1988). The results demonstrated that the model fit is
acceptable and showed that the proposed 5-factor model had significantly better fit
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indices compared with the other models. Thus, my constructs of innovating from failure
are distinct.

Table 2-6 Measurement Model
χ2

df

P value

CFI

TLI

RMSEA

SRMR

Δ χ2

5-Factor model (The proposed model)

388.362

220

.00

.942

.933

.055

.091

--

--

--

4-Factor model (Combining control-oriented behavior and

526.719

222

.00

.895

.88

.074

.132

138.357

2

.00

497.06

222

.00

.905

.892

.071

.104

108.698

2

.00

583.32

227

.00

.877

.863

.079

.166

194.958

7

.00

884.256

226

.00

.773

.746

.108

.161

495.894

6

.00

863.278

226

.00

.781

.754

.106

.146

474.916

6

.00

2-Factor model (predictors, mediators, outcomes)

870.187

228

.00

.779

.755

.106

.123

481.825

8

.00

1-Factor model

1,487.23

229

.00

.567

.521

.149

.062

1,098.87

9

.00

500.846

306

.00

.936

.923

.051

.062

--

--

--

Model

Δdf p value

Measurement models: all scales

improvement-oriented behavior into one single factor)
4-Factor model (Combining improvement-oriented and curiosityoriented behavior into one single factor)
3-Factor model (Combining three proximal antecedents into one
single factor, and separating negative emotion and cognitive
flexibility)
3-Factor model (Combining negative emotion and cognitive
flexibility into one single factor, and combining control-oriented and
improvement-oriented behavior into one single factor)
3-Factor model (Combining negative emotion and cognitive
flexibility into one single factor, and combining improvementoriented and curiosity-oriented behavior into one single factor)

Proposed models
Proposed model with control variables

Note. N=252. CFI=Comparative fit index; TLI=Tucker-Lewis Index; RMSEA=Root-mean-square error of
approximation; SRMR=Standardized root mean square residual.

2.5.4 ASSESSMENT OF THE PATHWAYS
2.5.4.1 Non-significance of the negative emotion pathway
After the measurement models were examined, I tested the proposed model with
all control variables. Hypothesis 1 proposed that control-oriented behavior would be
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positively related to innovating from failure. Control-oriented behavior is not
significantly related to innovating from failure (β = .05, ns). Thus, Hypothesis 1 was not
supported. The theoretical roots of the non-significant relationship between controloriented behavior and innovating from failure will be discussed in paragraph 2.6.2.

2.5.4.2 Significance of the cognitive flexibility pathway
The results provided support for Hypotheses 2, 3, 5A, and 6A. The results
indicated that cognitive flexibility was positively related to improvement-oriented
behavior (β = .26, p = .00), and improvement-oriented behavior was positively related to
innovating from failure (β = .32, p < .05). The results also indicated that cognitive
flexibility was positively related to curiosity-oriented behavior (β = .25, p =.00), and
curiosity-oriented behavior was positively related to innovating from failure (β = .24,
p<.05).

2.5.5 MEDIATION HYPOTHESES
The two mediation hypotheses (H5B and H6B) were tested with a regression
analysis using SPSS. According to Baron and Kenny (1986), mediation is present when
the following conditions are met:
(1) The independent variable is associated with the dependent variable.
(2) The independent variable is associated with the mediating variable.
(3) The mediating variable is associated with the dependent variable.
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(4) The impact of the independent variable on the dependent variable is reduced (i.e.,
not significant) after controlling for the mediator.
In the following mediation-testing processes, I controlled for gender, effort,
importance, severity, and regret of failure. I hypothesized (H5B) that improvementoriented behavior mediates the relationship between cognitive flexibility and innovating
from failure. The results provided full support for this hypothesis; cognitive flexibility
was significantly positively related to curiosity-oriented behavior (β = .39, p = .00) and
innovating from failure (β = .37, p = .00). Curiosity-oriented behavior was also
significantly positively related to innovating from failure (β = .54, p = .00). The
influence of cognitive flexibility on innovating from failure was no longer significant (β
= .18, p = .08) after loading curiosity-oriented behavior onto the regression. This finding
suggests that curiosity-oriented behavior fully mediated the relationship between
cognitive flexibility and innovating from failure.
I hypothesized (H6B) that curiosity-oriented behavior mediates the relationship
between cognitive flexibility and innovating from failure. The results indicated full
support for this hypothesis; cognitive flexibility was significantly positively related to
improvement-oriented behavior (β = .42, p = .00) and innovating from failure (β = .37, p
= .00). Improvement-oriented behavior was also significantly positively related to
innovating from failure (β = .49, p = .00). The influence of cognitive flexibility on
innovating from failure was no longer significant (β = .19, p = .07) after loading
improvement-oriented behavior onto the regression. This finding suggests
improvement-oriented behavior fully mediated the relationship between cognitive
flexibility and innovating from failure.
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In addition to the testing of the two mediation hypotheses (i.e., H5B and H6B),
the indirect effect of negative emotion on innovating from failure via control-oriented
behavior (β = .00, p = .69) was not significant in the SEM model using Mplus. The
indirect effects of cognitive flexibility on innovating from failure via improvementoriented behavior (β = .08, p = .05) and curiosity-oriented behavior (β = .06, p = .07)
were not significant (p > .05).
Moreover, I use Hayes’ Bootstrap program to run the mediation (Table 2-7) (A.
F. Hayes, 2013). The result shows that the two mediations hypotheses are significant,
which is the same as the mediation tests suggested by Baron and Kenny (1986).

Table 2-7 Bootstrap Analyses of the Magnitude and Statistical Significance of Indirect
Effects
Independent

Mediator

Dependent variable

variable

Β

SE

95% CI mean indirect

mean indirect

of

effect

effect

mean

(lower and upper)
e

Cognitive

Improvement-

Innovating from

flexibility->

oriented behavior

failure

Cognitive

Curiosity- oriented

Innovating from

flexibility->

behavior

failure

.2215

0582

.1259, .3655

.2342

.0629

.1254, .3711
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2.5.6 MODERATION HYPOTHESIS
The moderation hypothesis (H4) was tested with regression analysis using SPSS.
Hypothesis 4 states that self-compassion moderates the relationship between negative
emotions from failure and control-oriented behavior. To examine whether selfcompassion moderates the effect of negative emotions on control-oriented behavior, I
followed the causal steps suggested by Baron and Kenny (1986). I standardized the
negative emotion and self-compassion variables and multiplied the two standardized
variables to create a continuous interaction term. I conducted ordinary least squares
regression analyses by first entering the control variables, followed by the standardized
negative emotion and self-compassion and, finally, the interaction term. The analysis
showed that in contrast to negative emotion (β = .16, p = .01) and the interaction term (β
= .10, p = .04), self-compassion did not significantly predict control-oriented behavior
(β = .04, ns) (Table 2-8). A hierarchical regression demonstrated the addition of the
interaction term significantly increased the variance explained in overtime from r2
= .157 to r2 = .172 (ΔR2 = .015, p = .04).
Next, I plotted the interactions using the standardized regression coefficients of
the regression lines for individuals who were high (one standard deviation above the
mean) and low (one standard deviation below the mean) on the moderator (Aiken &
West, 1991). As Figure 2-2 shows, negative emotion was highly positively associated
with control-oriented behavior when self-compassion was high (β = .26, p = .00) and
less positively associated with control-oriented behavior when self-compassion was low
(β = .16, p = .00).
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Control-oriented behavior

3.000

2.500

2.000

Low self-compassion
High self-compassion

1.500

1.000
Low negative emotion

High negative
emotion

Figure 2-2 Moderating role of self-compassion on the relationship between
negative emotion and control-oriented behavior.
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Table 2-8 Regressions for Predicting Control-Oriented Behavior with Negative
Emotion, Self-Compassion and Interactions.
Β

R2

ΔR2

Effort
Importance
Severity
Regret
Gender

.15*
.19**
.05
.03
.22*

.134**

.134**

Effort
Importance
Severity
Regret
Gender
Z-negative emotion
Z-self-compassion

.16**
.2**
-.01
.02
.16
.16*
.04

.157**

.024*

.16**
.21**
-.02
.02
.17
.16*
.04
.10*

.172**

.015*

Step 1

Step 2

Step 3
Effort
Importance
Severity
Regret
Gender
Z-negative emotion
Z-self-compassion
Negative emotion x Self-compassion
Note. N = 252. *p < .05. **p < .01.
2.5.7 SUMMARY OF STUDY 1
In summary, I identified positive relationships between cognitive flexibility,
improvement-oriented behavior, curiosity-oriented behavior, and innovating from
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failure (i.e., Hypothesis 2, 3, 5A, and 6A). The two mediation hypotheses (i.e.,
Hypothesis 5B and 6B) were both supported by these data.
In this thesis, self-compassion significantly moderates the link between negative
emotion and control-oriented behavior after failure (i.e., Hypothesis 4). However, the
ΔR2 were rather small (.015*). This might have resulted from the relatively low
standard deviation of self-compassion (.45). However, although small, the effects could
be important (e.g., Prentice & Miller, 1992). Therefore, future research should conduct
more rigorous studies to further investigate the moderating role of self-compassion in
the link between negative emotion and control-oriented behavior after failure.

Table 2-9 Summary of the Hypotheses and Corresponding Results in Study 1
Hypothesis 1. Control-oriented behavior is positively related to innovating
from failure.

Not supported

Hypothesis 2. Improvement-oriented behavior is positively related to
innovating from failure.

Supported

Hypothesis 3. Curiosity-oriented behavior is positively related to innovating
from failure.

Supported

Hypothesis 4. Negative emotions are positively associated with controloriented behavior and, hence, innovation from failure, when self-compassion
is high.

Supported

Hypothesis 5A. Cognitive flexibility is positively related to improvementoriented behavior after failure.

Supported
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Hypothesis 5B. Improvement-oriented behavior practically mediates the
relationship between cognitive flexibility and innovating from failure.

Supported

Hypothesis 6A. Cognitive flexibility is positively related to curiosity-oriented
behavior after failure.

Supported

Hypothesis 6B. Curiosity-oriented behavior practically mediates the
relationship between cognitive flexibility and innovating from failure.

Supported

2.6 Discussion of Study 1

The study limitations are presented before the main discussion. The implications
are presented after all studies are introduced.
2.6.1 LIMITATIONS OF STUDY 1
The first limitation of this study is the common method variance (CMV) that
results from self-report measures. CMV results in systematic errors and inflated
intercorrelations among variables, which may hinder the identification of the factors that
affect innovating from failure. Consistent with Crampton and Wagner (1994), I
conducted Harman’s one-factor test to investigate whether the common method
approach biased my data (Podsakoff & Organ, 1986; Scott & Bruce, 1994; Zhou, Shin,
& Cannella, 2008). Following the described studies, I ran a principal components
analysis, which included all items in the analysis—the items that measure the dependent
variable (innovating from failure), those that measure the three proximal antecedents
(control-, improvement-, and curiosity-oriented behaviors), and those that measure the
64

two distal antecedents (negative emotion and cognitive flexibility). If CMV were a
serious problem, then Harman’s one-factor test would indicate that a single general
factor explained a majority of the variance. However, my results demonstrated the
unrotated principal components solution extracted six components with eigenvalues
greater than 1, where the first component accounted for only 25% of the variance.
Hence, CMV is not a serious problem in this dataset. Nevertheless, the limitation
inherent to self-report data remains.
Second, Study 1 used a retrospective study design, in which CMV was more
likely to occur (Crampton & Wagner, 1994). To address CMV, the survey explicitly
reminded the participants about the state and trait measurement sections (Zhou et al.,
2008). At the beginning of the survey, the participants were instructed to describe their
chosen failure events. This section was followed by the state measurement, in which the
participants were cued to recall the failure event they had just described. The state
measurement was followed by the trait measurement section, in which the participants
were asked to rate themselves in general.
Third, retrospective designs suffer from the bias of individuals’ selective
memories. Individuals tend to diminish unpleasant events to maintain their wellbeing
(Mather, Shafir, & Johnson, 2000). Study 1 employs a retrospective design; thus, the
individuals may have had inaccurate memories of failure because of memory decay.
Moreover, a retrospective design may suffer from hindsight bias, which refers to
individuals’ tendencies to view an event as more inevitable and foreseeable after the
event has occurred (Fischhoff, 1975). When individuals who have succeeded in
innovating from failure review their experience, they may overestimate the probability
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of their previous success in innovating from failure. Thus, future research should adopt
a longitudinal study design.
Fourth, retrospective designs also suffer from the problem of a lack of causality.
As a result of the lack of causality, the impact of independent variables on dependent
variables may not be fully explained. Thus, the impacts of control-oriented behavior on
innovating from failure may be entangled with the impacts of negative emotions.
Similarly, the impacts of improvement- and curiosity-oriented behaviors on innovating
from failure may be entangled with the impacts of cognitive flexibility. Thus, future
research should adopt a longitudinal study design.
Fifth, there may be self-selection bias because of the volunteer sampling
process. On one hand, some participants may have refused to recall their failures and
refused to complete this survey, specifically when confronting severe failures. On the
other hand, although some participants completed the survey and recalled failure as
requested, they may have recalled a minor event rather than a major failure to protect
their self-esteem. I ensured that every participant recalled “true” failures using step 2 of
the data-cleaning process.
Sixth, there may be a social desirability bias. The participants may rate
themselves more positively than reality. Studies have suggested that social desirability
is especially problematic if the data-gathering procedure signals the researcher’s
expectations regarding the outcome (Crowne & Marlowe, 1964). To avoid social
desirability bias, this study avoided conveying the expectations on the part of the
researcher by using the title “Ever failed? Please share your experience with us” on the
SONA system when recruiting participants.
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Seventh, the participants were undergraduate students. Prior research has
suggested that a student sample may be problematic in terms of external validity
(Gordon, Slade, & Schmitt, 1987). Some studies even criticize data from student
samples as lacking a basis in reality and lacking external validity (Bello, Leung,
Radebaugh, Tung, & Van Witteloostuijn, 2009). Moreover, this thesis may not
capture the socio-political issue of innovating from failure at workplace due to the
student sample (Baer, 2012; Janssen, 2005). When individuals fail to implement a
new idea in an organization, their social relationships may not allow them to involve
in further risky idea testing. The socio-political issue may shape the hostile
atmosphere to people who fail, and thus may not lead to innovating from failure.
Conversely, if individuals can maintain positive social relationships when
confronting failure, they will have more resources to innovate from failure. Future
research may take a field study design to explore the relationships between sociopolitical issues and innovating from failure. However, it is reasonable to utilize
student samples because school is a place in which failure, creativity, and innovation
may occur. Future studies could take field studies into account to explore the nature
of these relationships.
Finally, the measurements of control-, improvement-, and curiosity-oriented
behaviors were not perfect. They are moderately correlated with each other, which may
cause multicollinearity problems.
2.6.2 DISCUSSION OF STUDY 1
Study 1 pursued two major goals: to draw on the behaviors that lead to
innovating from failure and to explore two distal antecedents: cognitive flexibility and
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negative emotions. Study 1 predicted and demonstrated that cognitive flexibility is
related to both improvement- and curiosity-oriented behaviors, and these two behaviors
are related to innovating from failure. Although Study 1 demonstrated self-compassion
significantly moderates the link between negative emotion and control-oriented
behavior, Study 1 did not identify a significant relationship between control-oriented
behavior and innovating from failure.
In Study 1, the relationship between control-oriented behavior and innovating
from failure was not significant. First, from a theoretical perspective, innovations are
activities in which individuals must actively seek more than they need to avoid (Hirst et
al., 2009), whereas control-oriented behavior aims to avoid further losses and thus
might undermine innovation. Similarly, regulatory focus studies propose that promotion
states engender a broad and global attentional scope and facilitate conceptual access to
mental representations with lower a priori accessibility (Förster, Friedman, Özelsel, &
Denzler, 2006, p. 133); in contrast, prevention states engender a narrow attentional
scope, which focuses on details and a “choking off” of conceptual access to mental
representations with lower a priori accessibility (Förster et al., 2006, p. 133). Therefore,
control-oriented behavior is less important for innovating from failure.
Second, the lack of a significant relationship may also result because controlling
failure consumes a great deal of psychological resources (Oertig et al., 2013), which
creates a trade-off with creative cognitions. Finally, the relationship between controloriented behavior and innovating from failure may only be significant in certain
circumstances. For example, studies have shown that individuals will not feel
challenged to generate new ideas if they have previously accomplished certain goals
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(i.e., preventing failure) (VandeWalle & Cummings, 1997). Thus, individuals may feel
satisfied with loss prevention and no longer pursue innovation after failure. However,
this concept is mere speculation.
The non-significant relationship between control-oriented behavior and
innovating from failure may also result from measurement problems. In Study 1, I
measured control-oriented behavior using the following two items: “I tried to find out
what went wrong” and “I tried to find out why I did not meet my goal.” I measured
improvement-oriented behavior using the following three items: “I investigated
possibilities for improvement,” “I searched for other resources or training to improve,”
and “I obtained feedback to correct the situation as quickly as possible.” There were
imperfect correlations among control-, improvement-, and curiosity-oriented behaviors.
For example, these behavioral measures do not differentiate the effects of learning from
failure. It is possible that some individuals learn to improve, while other individuals
learn to prevent failure. These behavioral measures do not differentiate the orientation
of behaviors. It is possible that some individuals gain information from failure with a
mastery orientation, while other individuals gain information from failure based on an
innate desire for novelty. Thus, although I emphasize that improvement-oriented
behavior is driven by a mastery orientation and curiosity-oriented behavior is driven by
an innate desire for knowledge, these behavioral measures failed to differentiate these
distinct concepts. Therefore, I employ qualitative analysis in Study 2 to differentiate the
distinctive concepts of the variables in Study 1.
As a result of the cross-sectional design, the causal effects of the distal
antecedents on the proximal antecedents and those of the proximal antecedents on
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innovating from failure were entangled. Thus, a lack of causality may cause the nonsignificant relationship between control-oriented behavior and innovating from failure.
It is speculated that negative emotion may directly lead to innovation after failure
(George & Zhou, 2007), which will be examined in Chapter 4. Dual tuning studies
propose that negative emotions facilitate systematic thinking and cognitive persistence
in problem solving, which may directly enhance innovation. Thus, the impact of
control-oriented behavior is not significant. It is also speculated that it may take longer
for control-oriented behavior to lead to innovating from failure; ambidexterity research
suggests that it takes longer to pass from exploitation to innovation through incremental
refinement (March, 1991). Thus, the incremental impact of control-oriented behavior on
innovating from failure may not be significant in a cross-sectional design. Moreover, the
cross-sectional design may create problems regarding the lack of causality. For
example, individuals who innovate from failure may also find more novel information
for improving and experience more curiosity after failure. Thus, the relationships
between variables may not be fully explained.
In terms of the research methodology, this thesis proposes failure as context
rather than failure as variable. “Failure as context (FAC)” is looking at how, when
failure occurs and how individuals react differently. “Failure as a variable (FAV)”
argues that failure is a cause of innovation. This thesis takes a FAC approach for three
reasons.
First, FAV argues failure is an independent variable for innovation. However,
failure is more likely to be a dynamic process rather than a cause (e.g., Shepherd et al.,
2011). Therefore, FAC is a better approach as it does simply treat failure as a cause.
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Second, although case studies such as 3M and Pfizer show the phenomena of
innovating from failure, it is not clear who innovates from failure and under what
circumstances does innovating from failure happen. With FAC this thesis can access
various kinds of failures, and determine the major personal and situational variables in
understanding psychological process of innovating from failure.
Third, these different questions then in turn need distinct methods to assess
them. With FAC everyone needs to fail. Therefore, this thesis employs a retrospective
study design to ask all participants recall their failures. With FAV some need to fail and
others need not to, and then that variable is used directly in the model. FAV aims to
compare the impacts of failure and non-failure on innovation. However, it is not helpful
just knowing which one (i.e., failure or non-failure) can lead to more innovations,
because most people cannot always prevent failures. Thus, it would be more helpful to
understand how individuals can potentially innovate from failure, who innovates from
failure, and what processes they engage in.
Although FAC has some advantages, it misses the measurement of failure. It
results in a lack of causality of failure on innovation. To address on this issue, future
research could take FAV approach by adopting an experimental design, in which some
participants need to fail. After those participants fail in the experiment, they will be
asked to conduct another innovation task. However, this experimental approach raises a
few concerns. The failure manipulation may be confused with other manipulations such
as negative emotion manipulation. Furthermore, it is difficult to make a strong failure
intervention in the experimental settings. In sum, FAV could be used in future research.
However, it needs improvement.
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In summary, Study 1 provides preliminary findings that concern innovating from
failure. Study 1 produces some encouraging findings, such as the significant positive
relationships between cognitive flexibility and curiosity- and improvement-oriented
behaviors and the significant positive relationships between these two behaviors and
innovating from failure. However, Study 1 has two main problems: a lack of causality
because of the retrospective study design and imperfect measurement, which may lead
to the non-significant relationship between control-oriented behavior and innovating
from failure. In addition, Study 1 also highlights potential future directions of research
on failure, including an experimental study design.
Study 2 is a qualitative analysis that draws on the links described in Study 1 and
provides real examples of how individuals show these emotions and behaviors after
failure. Moreover, Study 2 also strengthens the convergent validity of the variables, thus
providing information for future scale development.
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CHAPTER 3 : Study 2
3.1 Purpose of Study 2

Some encouraging results were identified in Study 1, such as the significant
positive relationships among cognitive flexibility, improvement- and curiosity-oriented
behaviors, and innovating from failure. However, the measurements of the variables were
limited. Therefore, Study 2 employs a qualitative approach to expand and clarify the
results of Study 1.

3.2 Methods of Study 2
3.2.1 METHODOLOGY
Study 2 was conducted using content analysis, as suggested by Glaser and Strauss
(2009). Because innovating from failure is a relatively new topic in the organizational
research, exploratory content analysis facilitates the understanding of the holistic and
meaningful characteristics of reality related to innovating from failure and the capture of
these characteristics by the theoretical structure, which improves our understanding of
innovating from failure in social reality (Auerbach & Silverstein, 2003). Content analysis
can access the frequency of codes and is therefore helpful to objectively identify certain
phenomena (e.g., Pehlivan, Sarican, & Berthon, 2011).
3.2.2 PARTICIPANTS AND DATA COLLECTION
This survey asked the participants to bring a nonattainment experience to mind
and describe the period “after the experience, including how you felt, what you did, and
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how you behaved.” From this open-ended question, I was able to access the structured
descriptions of the individuals’ emotions, cognitions, and behaviors when confronting
failure. The participants of Study 2 were the same as those in Study 1 (N = 249; of 252
thematic responses, three responses were invalid).
3.2.3 DATA ANALYSIS
The data were analyzed using the qualitative software tool NVivo (QSR
International Pty Ltd). In NVivo, data analysis is open coded and concepts from data can
be categorized (Bernard & Bernard, 2013; Strauss & Corbin, 1990). I performed this
analysis variable by variable (i.e., improvement-oriented behavior  cognitive flexibility
 control-oriented behavior  negative emotions  curiosity-oriented behavior).
For each variable, I first read every quote that made up the qualitative data and
then coded the quotes related to that variable. Following the content analysis guidelines,
I attempted to retain high sensitivity (Suddaby, 2006) and to capture the smallest or most
isolated units of meaning possible. After all variable-related quotes were identified, I
created convergent themes for each variable and categorized the quotes based on the fitted
themes. The coded unit of meaning could range from a few words to a long paragraph.
Texts were allowed to be coded into multiple themes if reasonable. After the themes of
the variables were identified, I examined interrelations between the themes and illustrated
the major themes of the experience.
For example, in the content analysis of improvement-oriented behavior, I coded
the quotes related to improvement-oriented behavior and developed convergent themes
for these quotes, including support-seeking, mastering and gaining knowledge, proactive
behavior, and cognitive effort. In the final stage of the analysis and integration, I looked
for interrelations between the themes and illustrated the major themes of the experience.
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3.3 Results of Study 2
To expand and clarify the content of the variables for further improvement of the
measurements, Study 2 takes a qualitative approach, which allows the exploration of the
relationships between cognitive flexibility, improvement-oriented behavior, and
innovating from failure (Section 3.3.1) as well as the relationships between negative
emotion, control-oriented behavior, self-compassion, and innovating from failure
(Section 3.3.2). Finally, Study 2 discusses curiosity-oriented behavior based on the
qualitative data (Section 3.3.3).
3.3.1 Improvement-oriented behavior, cognitive flexibility, and innovating from
failure
Study 1 demonstrated the significant relationships between improvement-oriented
behavior, cognitive flexibility, and innovating from failure. Improvement-oriented
behavior is defined as “seeking external information to gain and grow from failure.”
Study 1 measured improvement-oriented behavior using three items: “I investigated
possibilities for improvement,” “I searched for other resources or training to improve,”
and “I obtained feedback to correct the situation as quickly as possible.” However,
improvement-oriented behavior could include a broader concept, such as learning
orientation,

beyond

the

measurement

(Dweck,

2000).

Thus,

an

expanded

conceptualization of improvement-oriented behavior might be needed. To this end, I
coded the quotes related to improvement-oriented behavior and categorized them into
convergent themes (i.e., support-seeking, mastering and gaining knowledge, proactive
behavior, and effort).

77

Cognitive flexibility is defined as “the metacognitive skill to adapt cognitive
processing strategies to face new and unexpected conditions” (Canas et al., 2003).
Concepts related to cognitive flexibility have been partially developed. However, Dennis
and Vander Wal (2010, p. 242) argued that there is no consensus within the literature
about precisely how to define or measure this construct. Therefore, it is worthwhile to use
a qualitative view to explore how students think and behave more flexibly after failure.
The qualitative findings will be helpful for developing future cognitive flexibility
measurements in terms of failure. The findings will also shed light on how students switch
mindsets after failure and how they interpret failure flexibly. To this end, I coded the
quotes related to cognitive flexibility and categorized them to convergent themes (i.e.,
finding alternative strategies, coping flexibility and self-motivation, and cognitive
appraisal).
After the convergent themes of cognitive flexibility and improvement-oriented
behavior were identified, I took a qualitative approach to explore the relationships
between cognitive flexibility, improvement-oriented behavior, and innovating from
failure.

Figure 3-1 Relationship between cognitive flexibility, improvement-oriented
behavior, and innovating from failure.
3.3.1.1 Improvement-oriented behavior
Based on the analysis of the text, improvement-oriented behavior has four
themes: (a) support-seeking, which refers to the actual behavior of requesting or seeking
assistance (Cheng, 1997); (b) mastering and gaining knowledge, which refers to “the
tendency to focus on building competence and learning from experience” (Dweck,
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2000); (c) proactive behavior, which refers to self-initiated and future-oriented action
that aims to bring about change (Parker et al., 2006); and (d) effort, which refers to the
processes one engages in to improve after failure.
Improvement-oriented behavior involves support-seeking because it refers to
viewing external information as a resource for improvement (Heimbeck et al., 2003;
Ilgen & Davis, 2000); mastering and gaining knowledge because it entails a learning
orientation, which facilitates the acquisition of new knowledge and the development of
deep-processing strategies (Elliot & McGregor, 2001); proactive behavior because it is
described as self-starting and change- or future-oriented and can include actively
attacking problems, suggesting improvements, or taking charge of a long-term issue
(Ohly & Fritz, 2010, p. 544); and a motivation to learn from failure, of which effort is
one of the most important components (Kanfer & Ackerman, 1989).
First, improvement-oriented behavior involves support-seeking, which refers to
the actual behavior of requesting or seeking assistance (Cheng, 1997). When confronting
failure, individuals may seek support from their environment (Norris-Watts & Levy,
2004). Students may seek support from their lecturers, tutors, or someone who is
proficient at the subject. As students seek support, they may identify why they failed and
how they can improve. For example, participant 198 sought support after failure. More
quotes related to support seeking are provided in Appendix 2.
“I felt upset and like I had failed. I emailed my lecturer and asked where to go
from here because I truly believe, given my hard work though out the semester and
leading up to the exam, I deserved to pass.” (Participant 198)
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Second, improvement-oriented behavior involves a mastery orientation, which
refers to “the tendency to focus on building competence and learning from experience”
(Dweck, 2000). Individuals with a mastery orientation focus on skill development from
failure and aim to perform better, including participant 23. More quotes related to
mastery orientation are provided in Appendix 3.
“I felt disappointed. I continued as per usual, however; I attended all lectures
and tutorials trying to gain more knowledge.” (Participant 23)

Third, improvement-oriented behavior involves proactive behavior because it
entails actively attacking problems and suggesting improvements or taking charge of a
long-term issue (Ohly & Fritz, 2010, p. 544). For example, participant 37 exhibited
proactive behavior by initiating changes after failure. More quotes related to proactive
behavior are provided in Appendix 4.
“I felt this problem was a challenge. Trying to change the methods and survey
was a possible solution.” (Participant 37)

Fourth, improvement-oriented behavior involves effort. Improving after failure
is more likely to be a focused rather than heuristic process. If individuals do not exhibit
sufficient effort, they cannot sustain long-term improvement after failure. For example,
participant 248 devoted effort to improving after failure. More quotes related to effort
are provided in Appendix 5.
“After the first test that I got a really poor result, I was so upset. So I put more
effort into studying and hope to get a higher mark on the next test.” (Participant 248)
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To show the appropriateness of the four themes, I divided the 252 participants
into a high-score group (one standard deviation above the mean) and a low-score group
(one standard deviation below the mean) according to their ratings on improvementoriented behavior in the survey.
Next, I compared whether these improvement-related quotes were more
prevalent in the high-score group compared with the low-score group. The results
demonstrated that nine participants showed improvement-oriented behavior in the highscore group, while only one participant showed improvement-oriented behavior in the
low-score group. This result indicates the appropriateness of the four themes of
improvement-oriented behavior and provides further evidence of the validity of the
improvement-oriented behavior survey measure. Details are provided in Appendix 6.
3.3.1.2 Cognitive flexibility
Based on the analysis of the text, cognitive flexibility appears to have three
themes: (a) the identification of alternative strategies, which refers to changing
viewpoints and coming up with new and different strategies (Schrodt & Wheeless,
2001); (b) coping flexibility and self-motivation, which refer to generating diverse
coping strategies to reappraise oneself; and (c) cognitive appraisal, which refers to the
process through which the individual evaluates whether a particular encounter with the
environment is relevant to his or her well-being and, if so, in what ways (Folkman,
Lazarus, Dunkel-Schetter, DeLongis, & Gruen, 1986, p. 993).
Cognitive flexibility involves the identification of alternative strategies to adapt
to changing environmental stimuli (Dennis & Vander Wal, 2010); it also coping
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flexibility, as it enables individuals to take diverse strategies to reappraise themselves
and try again after failure (Dennis & Vander Wal, 2010), and cognitive appraisal, as it
enables the individual to change his or her mindset and cognitive processes to interpret
the situation from a different perspective (Dennis & Vander Wal, 2010; Nijstad et al.,
2010).
First, cognitive flexibility involves the identification of alternative strategies,
which refers to identifying or modifying alternative strategies to a new situation (Dennis
& Vander Wal, 2010). Failure indicates that the original strategies were not workable
and, thus, individuals must generate new strategies to achieve their goals. Cognitive
flexibility enables individuals to modify, change, and adjust their problem-solving
strategies based on information gathered from the failure. For example, participant 37
identified different strategies employed after failure. More quotes related to finding
alternative strategies are provided in Appendix 7.
“I felt this problem was a challenge. Trying to change the methods and survey
was a possible solution.” (Participant 37)

Second, cognitive flexibility involves coping flexibility and self-motivation.
Cognitive flexibility entails the ability to facilitate the advanced acquisition of illstructured knowledge from failure (Spiro, Feltovich, Jacobson, & Coulson, 1992).
Cognitive flexibility enables individuals to generate self-structured knowledge and
extrinsic motivation to perform better after failure (Deci & Ryan, 2010). For example,
participants 55 and 56 were self-motivated after failure. More quotes related to coping
flexibility and self-motivation are provided in Appendix 8.
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In addition, it is interesting to note that students are more likely to re-motivate
themselves to improve to avoid negative consequences after failure and less likely to remotivate themselves to improve based on an innate desire for knowledge after failure
(Appendix 8).

“I was devastated after the exam because I knew I should've done better. This
motivated me to do better in my other subjects, and luckily, I did.” (Participant 55)
“I knew I didn't do well in the exam, so that motivated me to do even better in
the other units, which I was able to do.” (Participant 56)

Third, cognitive flexibility involves cognitive appraisal, which refers to
changing cognitive processes to interpret situations from different perspectives
(Hamilton, Vohs, Sellier, & Meyvis, 2011). More quotes related to cognitive appraisal
are provided in Appendix 9.
“I felt sad and frustrated; however, I just took it as a learning curve and decided
I would begin exam study earlier than I was planning to increase my chances of getting
a good overall unit score” (Participant 190)

To show the appropriateness of the three themes of cognitive flexibility, I
divided the 252 participants into a high-score group (one standard deviation above the
mean) and a low-score group (one standard deviation below the mean) according to
their ratings on cognitive flexibility.
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Next, I compared whether the quotes related to cognitive flexibility were more
prevalent in the high-score group compared with the low-score group. Three
participants showed cognitive flexibility in the high-score group, whereas only one
participant showed cognitive flexibility in the low-score group.
As the standard deviation of cognitive flexibility is relatively low (SD = .55), I
further divided the 252 participants into another high-score group (.5 standard
deviations above the mean) and low-score group (.5 standard deviations below the
mean). Six participants showed cognitive flexibility in the high-score group, whereas
only two participants showed cognitive flexibility in the low-score group.
These results indicate that individuals who are high in cognitive flexibility value
identifying alternative strategies, coping flexibility, and cognitive appraisal and are
more likely to behave in a corresponding fashion. This result demonstrates the
appropriateness of the three themes of cognitive flexibility and provides further
evidence of the validity of the cognitive flexibility survey measure. Details are provided
in Appendix 10.

3.3.1.3 Influence of cognitive flexibility on improvement-oriented behavior
Study 1 argued that because it entails an openness to diverse information in
order to deal with a problem, cognitive flexibility is positively related to improvementoriented behavior (Dennis & Vander Wal, 2010). To determine whether the broader
reconceptualization of improvement-oriented behavior is related to cognitive flexibility,
I reviewed all quotes presented in the previous section. This section aims to determine
whether cognitive flexibility influences improvement-oriented behavior.
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Figure 3-2

Relationships between cognitive flexibility and improvement-

oriented behavior.

First, the identification of alternative strategies may positively influence
improvement-oriented behavior. Individuals who can identify a greater number of
alternative strategies should be more confident in their ability to improve and should
tend to exert more effort to improve after failure.
“I try to start in a new place. I restarted to identify a new goal and try to
achieve it through working hard.” (Participant 78)

Second, coping flexibility may positively influence improvement-oriented
behavior. Individuals who can employ diverse coping strategies to motivate themselves
are more likely to improve after failure.
“I was disappointed and slightly angered, but only briefly. I came up with new
motivation, and I managed to regain determination to improve and persevere.”
(Participant 60)
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“After receiving the marks, I was somewhat disappointed, but not surprised,
considering the time I spent on it. I then motivated myself to get into a routine so I could
finish other assignments to allow myself a lot of time to prepare for the exam.”
(Participant 197)

Finally, cognitive appraisal appears to positively influence improvementoriented behavior after failure because cognitive appraisal enables individuals to think
more positively about failure and to be better at adaption after failure (Folkman et al.,
1986). Thus, cognitive appraisal enables individuals to exert more effort to improve.
“I felt sad and frustrated; however, I just took it as a learning curve and decided
I would begin exam study earlier than I was planning to increase my chances of getting
a good overall unit score.” (Participant 190)

“I felt vanity and disappointed myself because even during the exam, I was
convinced about the writing I did. However, I rather thought positively that learning
philosophy was a good experience, and it definitely helped me improve background
knowledge.” (Participant 67)

In addition, I did not identify evidence of reverse causality between cognitive
flexibility and improvement-oriented behavior. Thus, cognitive flexibility is more likely
to have an impact on improvement-oriented behavior, and improvement-oriented
behavior is less likely to have an impact on cognitive flexibility.
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3.3.1.4 Improvement-oriented behavior and innovating from failure
After investigating the causality between cognitive flexibility and improvementoriented behavior, I explored the link between improvement-oriented behavior and
innovating from failure. As this survey did not ask the participants to describe their
innovation experiences (to avoid a social desirability bias), there is a lack of examples
of innovating from failure in these qualitative data.
Nevertheless, I still attempted to demonstrate a link between improvementoriented behavior and innovating from failure using the qualitative data. I divided the
252 participants into a high-score group (one standard deviation above the mean) and a
low-score group (one standard deviation below the mean) according to their ratings on
innovating from failure in this survey. In the high innovating from failure group, seven
participants exhibited improvement-oriented behaviors compared with only two
participants in the low innovating from failure group.
The result demonstrated that individuals who rate higher on innovating from
failure tend to report more improvement-oriented behaviors. This finding indicates
individuals high in innovating from failure tend to think that improving from failure is
important, and they are more likely to exhibit improvement-oriented behavior after
failure. Details are provided in Appendix 11.
In summary, the qualitative results support the findings of Study 1 by
demonstrating the potential influence of cognitive flexibility on improvement-oriented
behavior. In addition, improvement-oriented behavior appears to be more common
among individuals who report high levels of innovation from failure.

87

3.3.2 Negative emotions, control-oriented behavior, self-compassion, and
innovating from failure
Study 1 demonstrated that self-compassion significantly moderated the link
between negative emotions and control-oriented behavior. Study 2 aimed to enrich and
expand the concepts of control-oriented behavior. Study 2 also identified potential
evidence of the link between negative emotions, control-oriented behavior, and
innovating from failure and the moderating role of self-compassion from the qualitative
data (Figure 3-3).

Figure 3-3 Relationships between negative emotions, control-oriented behavior, selfcompassion, and innovating from failure.

Before exploring these correlations, I specified the alternative conceptualizations
of control-oriented behavior. In Study 1, control-oriented behavior was defined as,
“focusing on failure and clarifying the key reasons for failure”; control-oriented behavior
was measured using two items: “I tried to find out what went wrong” and “I tried to find
out why I did not meet my goal.” However, control-oriented behavior could include
broader concepts, such as failure corrections and loss prevention, beyond the
measurement in Study 1. Thus, a reconceptualization of control-oriented behavior is
needed. To this end, I coded all quotes related to control-oriented behavior, identified
convergent themes (i.e., failure correction, focused attention, and prevention focus) for
these quotes and categorized them into the fitted themes.
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3.3.2.1 Control-oriented behavior
Based on the analysis of the text, control-oriented behavior has three themes: (a)
failure correction, which refers to the analysis, detection, and rectification of errors
(Cannon & Edmondson, 2005); (b) focused attention (Förster, 2012; Förster &
Dannenberg, 2010a), which refers to a narrowed focus on failure; and (c) prevention
focus, which refers to behaviors to prevent losses after failure that are motivated by an
individual’s quest for security and safety, with his or her “ought” self as the focus
(Higgins, 1997; Lord & Hanges, 1987).
Because it entails clarifying the key reasons for failure, control-oriented
behavior involves failure correction. When confronting failure, individuals must control
their losses. Controlling failure is an analytic process rather than a heuristic process.
Control-oriented behavior is related to focused attention because the clues for rectifying
failure can be deeply embedded within tacit knowledge (Tyre & Von Hippel, 1997).
Therefore, control-oriented behavior involves a prevention focus because failure results
in threats and narrows an individual’s focus on responsibilities, safety, and security
(Higgins, 1997).
First, control-oriented behavior involves failure correction, which refers to the
analysis, detection, and rectification of errors (Cannon & Edmondson, 2005), including
failure correction intentions and behaviors.

“I was really disappointed at first, didn't really show it, but was really sad.
Eventually, just looked at the mistakes I made and am actively working to fix them.”
(Participant 30)
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Second, control-oriented behavior involves focused attention, which refers to a
narrowed attention on failure, because controlling failure is an analytic process rather
than holistic processes. The clue to rectifying failure is typically deeply embedded (Tyre
& Von Hippel, 1997). Thus, controlling failure relies on a focused thinking mode rather
than a heuristic thinking mode.
“Made sure that I pay serious attention to every test/exam, even though I feel
confident for it.” (Participant 83)
“For the goal that I think of, I should get more detail so I can reach it step by
step, not just a final goal which did not have some process.” (Participant 133)

Third, control-oriented behavior involves a prevention focus, which refers to
focusing on responsibilities, safety, and security (Higgins, 1997). Individuals with a
prevention focus protect their “ought” self-concept and are eager to fulfill duties and
obligations after failure. Control-oriented behavior involves a prevention focus because
it entails an eagerness to immediately avoid negative outcomes.
“I felt pretty upset and disappointed in myself. I wondered how I could prevent
this from happening in the future and have taken steps to prevent it for happening again
this semester.” (Participant 57)
3.3.2.2 Negative emotion, control-oriented behavior and innovating from failure
Study 1 argued that negative emotion can increase control-oriented behavior
only when self-compassion is high. Negative emotion informs an individual that the
current state is problematic and redirects attention back to the task, which is helpful for
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control-oriented behavior (Homsma et al., 2007). However, based on threat rigid theory
and the stress-performance link, negative emotion may also limit performance after
failure (De Dreu et al., 2008). Study 2 attempted to identify evidence related to the links
between negative emotions, control-oriented behavior, and innovating from failure.
First, negative emotions appear to be related to control-oriented behavior after
failure.
“I was really disappointed at first, didn't really show it, but was really sad.
Eventually, just looked at the mistakes I made and am actively working to fix them.”
(Participant 30)

Negative emotions also appear to be related to self-harming thoughts, which
would decrease the efficiency of control-oriented behavior after failure.
“I tried to rectify the situation by stealing the ball back, but it came to no avail.
Once that didn’t work, then I felt sad and ashamed at my failures.” (Participant 30)

Moreover, I then determined that self-compassion appears to buffer the negative
consequences of negative emotions and facilitate more productive behaviors (i.e.,
participant 5). Although, strictly speaking, “trying harder on the next exam” could be
improvement-oriented behavior, it is also possible that this participant tried hard to
avoid low performance on the next exam. Thus, I still considered the quote as potential
evidence with which to identify the moderating role of self-compassion.

91

“I was devastated seeing the results. My effort didn't pay off. I tried to console
myself by thinking that I can still make up for it in the next exam and that I will have to
try harder.” (Participant 5)

To demonstrate the appropriateness of the four themes, I divided the 252
participants into a high-score group (one standard deviation above the mean) and a lowscore group (one standard deviation below the mean) according to their ratings on
control-oriented behavior from the survey. However, the result was not significant. The
non-significant result of the comparison might result from the few examples of controloriented behavior in these qualitative data.
Thus, I further divided the 252 participants into another high-score group (.5
standard deviations above the mean) and low-score group (.5 standard deviations below
the mean) according to their ratings on control-oriented behavior from the survey. Three
participants exhibited control-oriented behavior in the high-score group compared with
one participant in the low-score group. This finding demonstrates the appropriateness of
the three themes of control-oriented behavior and provides further evidence of the
validity of the control-oriented behavior survey measure. Details are provided in
Appendix 12.
3.3.2.3 Control-oriented behavior and innovating from failure
After establishing the causality between negative emotion and control-oriented
behavior and the moderating role of self-compassion, I explored the link between
control-oriented behavior and innovating from failure. However, there is little evidence
regarding innovating from failure in these qualitative data because the survey did not
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ask the participants to state their innovations. Nevertheless, I still attempted to
demonstrate the link between control-oriented behavior and innovating from failure
from the qualitative data. I divided the 252 participants into a high-score group (one
standard deviation above the mean) and a low-score group (one standard deviation
below the mean) according to their ratings on innovating from failure in this survey. In
the high innovating from failure group, three participants exhibited control-oriented
behaviors, whereas none of the participants reported these behaviors in the low
innovating from failure group. This result indicates individuals who rate higher on
innovating from failure tend to report more control-oriented behaviors. Details are
provided in Appendix 13.
3.3.3 Curiosity-oriented behavior, cognitive flexibility, and innovating from failure
Study 1 demonstrated cognitive flexibility is positively related to curiosityoriented behavior, and curiosity-oriented behavior is positively related to innovating
from failure. However, there were fewer examples of curiosity-oriented behavior in the
qualitative data. One potential reason is that students are less likely to be curious about a
failed exam or assignment. However, I still identified two examples potentially related
to curiosity-oriented behavior after failure. Curiosity is defined as “the desire for
knowledge that motivates individuals to learn new ideas, eliminate information-gaps,
and solve intellectual problems” (Berlyne, 1960; Loewenstein, 1994). In terms of
Loewenstein’s information gap theory (1994), when individuals perceive a lack of
knowledge, they may have a self-generated curiosity to know more and to minimize the
knowledge gap (Loewenstein, 1994). As quoted, participant 23 exhibited curiosityoriented behavior driven by a desire to fill a knowledge gap. However, the behavior of
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participant 23 could also be considered improvement-oriented behavior driven by a
mastery orientation. More information is required to reach a confident conclusion in this
case.
“I felt disappointed. I continued as per usual, however; I attended all lectures
and tutorials, trying to gain more knowledge.” (Participant 23)
Curiosity-oriented behavior also refers to an exploratory behavior driven by
novel information (Förster et al., 2010b). Förster et al. (2010b) suggested that when
individuals perceive a novel event, they may broaden their perception and mental
categories to understand the novel information. Participant 242 described the curiosityoriented behavior of picking up a new related routine. Participant 242 could not
understand all of the Human Biology content and therefore broadened his or her
perception and mental categories by adding a new routine to understand more.
However, this finding could also be considered improvement-oriented behavior. More
information is needed to reach a confident conclusion in this case.
“I felt guttered, but studied harder and picked up a new routine. This resulted in
passing the end of year Human Biology exam” (Participant 242)

As a result of the lack of examples of curiosity-oriented behavior, I cannot
explore the relationships between cognitive flexibility, innovating from failure, and
curiosity-oriented behavior in Study 2. Nevertheless, the two examples provide insights
that curiosity-oriented behavior may exist in reality and social phenomena. Thus, future
research may further explore and conceptualize curiosity-oriented behavior after failure.
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3.4 Limitations of Study 2
The study limitations are presented before the main discussion, and the
implications are reported after all studies are discussed. Study 2 provides richer content
for the variables in Study 1. However, there are several limitations of Study 2.
First, Studies 1 and 2 collected data from the same source. Although this thesis
takes both quantitative and quantitative approaches, the two studies together results in
lower variance because the same sample source was used. Moreover, because the data
for Studies 1 and 2 were collected from the same source, they both lack causality as a
result of the retrospective study design. In addition, the participants in Studies 1 and 2
were from the same group of undergraduate students, which might be problematic in
terms of external validity (Gordon et al., 1987). The data collected from students are
less likely to capture the real reactions after failure at workplace (Baer, 2012; Janssen,
2005). However, in my data, 68 percent of participants (N = 173) were also engaged in
part-time paid work. As such, they may not be entirely distinct from the reality.
Nevertheless, more diverse results would be expected when using wider sources of data
in future research.
The second limitation is the retrospective design. Retrospective reports have the
advantage of accessing individuals’ subjective experiences; however, individuals may
conflate their failure experiences with their current experiences (Pearson, Ross, &
Dawes, 1992). Thus, when the individuals reported the behaviors and emotions that
resulted from the nonattainment experience in the open-ended question, they might have
referred to something happening currently rather than a previous event. Therefore, the
retrospective design may be problematic in terms of memory bias. In addition to
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memory bias, Study 2 may also have the same limitations as Study 1, such as the
tendency to diminish negative emotions and the overestimation of one’s success after
failure because of hindsight bias. Future research should take a longitudinal approach to
overcome these memory biases.
The third limitation is a lack of evidence of innovating from failure in these
qualitative data. This limitation is a result of an attempt to avoid researcher desirability
bias; thus, this survey did not ask the participants to describe their innovations. This
lack of evidence might also be attributable to the student sample. In addition, there is a
lack of examples of curiosity-oriented behavior in these qualitative data. These data
were collected from undergraduate students, and most failures were academic in nature;
thus, these students are less likely to be curious about their failed exams or assignments,
and future research should collect samples from innovation-intensive industries, such as
software and advertisement companies, to identify more evidence of curiosity-related
behaviors and innovating from failure.

3.5 Discussion of Study 2

First, Study 2 explores and expands the results of Study 1. Study 2 demonstrates
that cognitive flexibility is likely to have a positive influence on improvement-oriented
behavior after failure and provides evidence of the moderating role of self-kindness in the
connection between negative emotions and control-oriented behavior. In addition, Study
2 demonstrates that individuals in the high innovating from failure group tended to show
more improvement- and control-oriented behaviors. However, Study 2 fails to access the
causality between these behaviors and innovating from failure because of its retrospective
study design. Therefore, future research may adopt an experimental design to examine
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the causality between the different behaviors and innovating from failure. Moreover,
future research should collect data from different sources to obtain additional evidence of
innovating from failure and curiosity-oriented behavior after failure.
The second goal of Study 2 was to clarify and expand the concepts of the variables.
Study 2 argues that control-oriented behavior includes failure correction, focused
attention, and prevention focus; improvement-oriented behavior includes support-seeking
(both problem-solving-based support and affect-based support), mastering and gaining
knowledge, proactive behavior, and effort; and cognitive flexibility includes the
identification of alternative strategies, coping flexibility and self-motivation, and
cognitive appraisal. These findings suggest that future studies may use regulatory focus
theory (Higgins, 1997) to reframe control-oriented behavior and learning orientation
theory to reframe improvement-oriented behavior. Moreover, these findings indicate the
appropriateness of the variable themes and provide further evidence of the validity of the
survey measures.
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CHAPTER 4 : Exploratory Investigations
In this qualitative dataset, more than 84 percent of the participants described
experiencing negative emotions after failure. This finding suggests that negative
emotion is almost inevitable after failure and should be investigated in depth. Moreover,
as individuals’ negative emotions decrease after failure, they are more likely to restore
cognitive resources, employ diverse strategies, and console themselves (Fredrickson,
Tugade, Waugh, & Larkin, 2003). Thus, negative emotions after failure may influence
one’s self-compassion and cognitive flexibility, which may, in turn, influence the
behaviors that lead to innovating after failure. Therefore, I will explore the diversity of
negative emotions after failure and their influences (section 4.1.1), how negative
emotions may influence cognitive flexibility after failure (section 4.1.2), and how
negative emotions may influence self-compassion after failure (section 4.1.3). In
addition, I also examine the direct link between negative emotion and innovating from
failure and how self-compassion moderates this link by regression analysis (section
4.2). In the following sections, I adopt both qualitative and quantitative methods to
analyze these explorative links.
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4.1 Negative emotions, cognitive flexibility, and self-compassion after
failure
4.1.1 NEGATIVE EMOTIONS AFTER FAILURE
Individuals may experience a variety of negative emotions when confronting
failure. In these qualitative data, I captured a variety of negative emotions experienced
when confronting failure. I followed the four-quadrant model (Warr, Bindl, Parker, &
Inceoglu, 2014) to differentiate these negative emotions (Appendix 14). There are two
main types of negative emotions: (1) high-activation negative emotions and (2) lowactivation negative emotions. For example, upset feelings, anger, and annoyance are
high-activation negative emotions after failure, whereas disappointment, sadness,
frustration, and depression are low-activation negative emotions after failure.
Different negative emotions after failure involve different cognitive and
behavioral characteristics (Lerner & Keltner, 2001). For example, among the highactivation negative emotions, anger occurs when there is certainty regarding the source
of a threat and when blame is clearly established (Lazarus, 1991). Feeling discouraged
is related to the feeling of loss and grief. Nervousness and fear are related to unfulfilled
goal activation (Baas, De Dreu, & Nijstard, 2011). Betrayal may be related to unfairness
and external attributions of failure. Feeling angry, screaming, and feeling shocked may
be exaggerated displays of negative emotion, which may be related to overidentifying
failure.
Among the low-activation negative emotions, feeling overwhelmed and feeling
exhausted are related to self-depletion. Depression, regret, dark feelings, distress, and
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dejection are related to rumination after failure. Blaming and feeling defeated, ashamed,
and foolish are related to self-denial after failure. Feeling disheartened, shattered, and
devastated may be exaggerated by low-activation negative emotions after failure.
Moreover, high- and low-activation negative emotions may be mixed after failure,
which makes negative emotions after failure even more complicated (Appendix 15).
In Study 1, negative emotions after failure were measured with five highactivation negative emotions (i.e., feeling scared, afraid, nervous, worried, and anxious).
Study 1 only measured high-activation negative emotions because experiencing highactivation negative emotions stimulated by an unfulfilled goal is related to the exertion
of more effort and the generation of more creative ideas ((Baas et al., 2011), whereas
low-activation negative emotion is related to withdrawing and reducing one’s
involvement in a situation (Warr et al., 2014). However, an interesting finding from the
qualitative data is that low-activation negative emotion is related to both control- and
improvement-oriented behaviors after failure.
Low-activation negative emotion appears to be related to control-oriented
behavior (e.g., participant 30).
“I was really disappointed at first, didn't really show it but was really sad.
Eventually, just looked at the mistakes I made and am actively working to fix them.”
(Participant 30)
4.1.1.1 Potential links between negative emotions and improvement-oriented
behavior after failure
Past research shows evidences that negative emotions could lead to
improvement-oriented behavior. Shepherd (2003) proposed that when the grief after
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failure decreases, individuals are better able to learn more information related to
failure. When failure occurs, individuals may experience strong negative emotions,
such as rumination and depression (Nolen-Hoeksema, 1998). However, when
individuals switch from a loss orientation to a restoration orientation, their negative
emotions decrease (Shepherd, 2003; Shepherd et al., 2011), which may encourage
individuals to think about other aspects of their lives (Shepherd, 2003). Therefore,
individuals have the capacity to search external failure-related information and to
generate further meaning from failure. The qualitative analysis found evidence that
low-activated negative emotions appear to be related to improvement-oriented
behavior after failure. Future research may measure low-activated negative emotions
after failure and test this link.
“I felt strongly disappointed in my effort and reviewed my paper in depth. After
that, I was slightly more satisfied, as there was little left I did besides attempt to
reinforce my knowledge.” (Participant 27)
4.1.1.2 Improvement-oriented behavior appears to decrease negative emotions
after failure
Improvement-oriented behavior requires searching external information to
build competence from failure, which is a challenging process. This challenge is a
precondition for the experience of flow and is related to positive emotions
(Csikszentmihalyi & LeFevre, 1989; Ohly & Fritz, 2010, p. 548). The flow literature
proposes that individuals may have a sense of enjoyment, with an exhilarating feeling of
transcendence, when they concentrate on tasks (Csikszentmihalyi, 1997). Thus, when
individuals improve from failure, they may have more positive emotions and decrease
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their negative emotions. The qualitative analysis found evidence that negative emotions
are related to improvement-oriented behavior after failure (Appendix 16). However, the
potential impact of improvement-oriented behavior on negative emotions was not
significant in the quantitative data (β=.16; p =.08). This insignificant result might have
resulted from the retrospective data collection. Future research should take a more
rigorous study design to observe this link.

Figure 4-1 Relationship between improvement-oriented behavior and negative emotions
after failure.

In summary, negative emotions after failure are complex. Negative emotions are
related to both control- and improvement-oriented behaviors in this qualitative analysis.
Moreover, improvement-oriented behavior influenced negative emotions after failure.
Future research should adopt a more rigorous study design to examine the influences of
different types of negative emotions on different behaviors.
4.1.2 COGNITIVE FLEXIBILITY AFTER FAILURE
Cognitive flexibility appears to have a positive impact on improvement-oriented
behavior in Studies 1 and 2. Individuals with greater cognitive flexibility are more likely
to adopt diverse problem-solving strategies in order to reapproach failure separately and
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contextually. Thus, these individuals are more likely to treat failure as a positive
resource for growth and focus on improving from failure.

Figure 4-2 Relationship between cognitive flexibility and improvement-oriented
behavior after failure.

An individual’s cognitive flexibility may be influenced by negative emotions
after failure. Mood as information theory (Schwarz & Clore, 1983) takes a functional
approach and proposes that emotion informs individuals about the current
environment and how they are faring in it. According to this theory (Schwarz & Clore,
1983), negative emotions inform individuals that a situation is problematic,
threatening, and troublesome, resulting in a more constrained thinking style.
Therefore, individuals may become more rigid. For example, how an individual
responds to particular cognitions (e.g., rigidly believing “I am stupid” as a stable and
global fact versus observing the thought “I am stupid” as one of several potential
thoughts at a given moment) may influence the degree to which the individual
experiences psychological distress (Palm & Follette, 2011, p. 80). As such, it is
possible that negative emotion decreases cognitive flexibility after failure.
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Figure 4-3 . Reverse relationship between cognitive flexibility and negative
emotions after failure.

“I felt really upset and angry. Didn’t look at macroeconomics for a week and
just tried to forget about it.” (Participant 26)
“I felt disappointed and apathetic towards uni for a while afterwards and
generally neglected my studies.” (Participant 48)
In addition, the potential impact of negative emotions on cognitive flexibility
was not significant in the quantitative data (β=-.02; p =.42). This insignificant result
might be resulted from the retrospective data collection.

Conversely, individuals’ negative emotions may also be influenced by their
cognitive flexibility after failure. Individuals with greater cognitive flexibility are more
likely to generate more diverse coping strategies after failure (Cheng, 2001), which
enables them to better alleviate negative emotions after failure. Therefore, cognitive
flexibility may decrease individuals’ negative emotions after failure.
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Figure 4-4 Relationship between cognitive flexibility and negative emotions after
failure.

For example, participant 177 changed majors, which could represent cognitive
flexibility, and then felt more positive about the flow states. Participant 36 used diverse
coping strategies, such as talking with friends, and reported a better mood as a result.
“I considered changing my majors after I began my classes. But after 2 weeks of
study, I found I love commerce step by step. And science and mathematics are not what
I really want. So I decided to insist on my commerce majors.” (Participant 177)

“Just calm down and talk with friends after work. Bring a good mind to deal
with colleagues and find a good way to manage team members. First, keep a good time
control on the project. Second, find a good way to focus everyone on the project.”
(Participant 36)
In addition, the potential impact of cognitive flexibility on negative emotions
was not significant in the quantitative data (β=-.10; p =.42). This insignificant result
might have resulted from the retrospective data collection.
In summary, the qualitative data indicated a recursive relationship between
negative emotion and cognitive flexibility after failure. However, this relationship was
106

not supported by the quantitative data. Future research should adopt a rigorous
longitudinal study design to examine this relationship.
4.1.3 SELF-COMPASSION AFTER FAILURE
In this section, I further examine the moderating roles of the six subscales of
self-compassion because the correlations between these subscales were not as high as
expected (Table 2-1), which suggests that they may function somewhat differently in
failure situations.
The results indicated that only self-kindness significantly moderated the
relationship between negative emotion and control-oriented behavior. The other five
subscales of self-compassion (i.e., self-judgment, humanity, isolation, mindfulness, and
overidentification) did not moderate the relationship between negative emotion and
control-oriented behavior.
For individuals with high self-kindness, the relationship between negative
emotion and control-oriented behavior became stronger, as evidenced by the positive
coefficient on the interaction terms (β = .11, p = .02). The hierarchical regression
indicated the addition of the interaction term significantly increased the variance
explained over time from r2 = .155 to r2 = .173, F (1, 240) = 5.13, p = .02. Additionally,
tests of simple slopes indicated that negative emotion was highly positively associated
with control-oriented behavior when self-kindness was high (β = .26, p = .00) and less
positively associated with control-oriented behavior when self-kindness was low (β
= .15, p = .00) (Figure 4-5).
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Figure 4-5 Moderating role of self-kindness on the relationship between negative
emotion and control-oriented behavior.

Table 4-1 Hierarchical Regression Analysis Predicting Control-Oriented Behavior from
the Negative Emotion × Self-Compassion Components Interaction
Β

R2

ΔR2

Effort
Importance
Severity
Regret
Gender

.15**
.19**
.05
.03
.22*

.134**

.134**

Z-negative emotion
Z-self-kindness

.15*
0

.155**

.021*

Negative emotion x Self-kindness

.11*

.173**

.018*

Effort
Importance
Severity
Regret
Gender

.15**
.19**
.05
.03
.22*

.134**

.134**

Step 1

Step 2

Step 3
Step 1
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Step 2
Z-negative emotion
Z-self-judgment

.12
.08

.164**

.030*

Negative emotion x Self-judgment

-.04

.166**

.02

Effort
Importance
Severity
Regret
Gender

.15**
.19**
.05
.03
.22*

.134**

.134**

Z-negative emotion
Z-humanity

.16**
.22**

.215**

.082**

Negative emotion x humanity

-.04

.222**

.006

Effort
Importance
Severity
Regret
Gender

.15**
.19**
.05
.03
.22*

.134**

.134**

Z-negative emotion
Z-isolation

.13**
.04

.157**

.023**

Negative emotion x isolation

-.03

.159**

.002

Effort
Importance
Severity
Regret
Gender

.15**
.19**
.05
.03
.22*

.134**

.134**

Z-negative emotion
Z-mindfulness

.15*
.13*

.178*

.045**

Negative emotion x mindfulness

.08

.187**

.009

Effort

.15**

Step 3
Step 1

Step 2

Step 3
Step 1

Step 2

Step 3
Step 1

Step 2

Step 3
Step 1
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Importance
Severity
Regret
Gender

.19**
.05
.03
.22*

.134**

.134**

.12
.08

.163**

.029*

-.02

.163**

.001

Step 2
Z-negative emotion
Z-overidentification
Step 3
Negative emotion x overidentification
Note. N = 252. *p < .05. **p < .01.

However, it was less common for individuals to report self-kindness in the
qualitative data; there is only one example of self-kindness (participant 5).
“I was devastated seeing the results. My effort didn't pay off. I tried to console
myself by thinking that I can still make up for it in the next exam and that I will have to
try harder.” (Participant 5)

Conversely, there are a number of examples of self-judgment, isolation, and
overidentification after failure. Sixteen participants exhibited self-judgment, seven
participants exhibited isolated behavior, and eighteen participants exhibited
overidentification after failure. Examples of self-judgment include feeling like a failure,
feeling defeated, feeling ashamed, self-blaming, self-loathing, feeling stupid, and
feeling foolish (Appendix 17). Examples of isolated behavior include staying home,
avoiding socialization, withdrawing, and not talking (Appendix 18). Examples of
overidentification include rumination, worry, dark thoughts, regret, and distress
(Appendix 19). In addition, I demonstrated that participants in the highly selfcompassionate group (one standard deviation above the mean) exhibited more self110

kindness and mindfulness, whereas participants in the less self-compassionate group
(one standard deviation below the mean) exhibited more self-judgment, isolation, and
overidentification after failure. Details are provided in Appendix 20.
It is possible is that self-kindness is a more trait-like capacity, whereas selfjudgment, isolation, and overidentification are more state-like characteristics that are
more likely to be activated by failure. These state-like self-judgment, isolation, and
overidentification characteristics could lead to harmful consequences, such as high
stress, analytical thinking, and maladaptation, and decrease individuals’ productive
behaviors after failure. Self-kindness may be specifically important when individuals
experience high state-like self-judgment, isolation, and overidentification after failure.
To overcome the negative consequences of negative emotions from failure, individuals
could enhance their self-kindness and reduce state-like self-judgment, isolation, and
overidentification after failure. In this way, individuals can gain more from failure.

4.2 The direct link between negative emotion and innovating from
failure, moderated by self-compassion
In this section, I further explore the moderating role of self-compassion in the
link between negative emotions and innovating from failure because this survey design
cannot fully explain the causality between negative emotions, control-oriented behavior,
and innovating from failure. That is, the influences of control-oriented behavior on
innovating from failure may be entangled with the impacts of negative emotions. As the
measurement of control-oriented behavior is not perfect, as previously discussed, it
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might be worth examining the direct link between negative emotion and innovating
from failure.

Figure 4-6 Link between negative emotions and innovating from failure, which is
moderated by self-compassion.

This idea integrates dual-tuning studies (George & Zhou, 2007; Zhou, 2003)
with self-compassion studies (Neff, 2003a, 2003b) by proposing that self-compassion
mitigates the threat of negative emotions from failure and enables individuals to explore
and implement more ideas from failure. As expected, the results demonstrate that selfcompassion directly moderates the link between negative emotion and innovation.
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Figure 4-7 Moderating role of self-compassion on the relationship between negative
emotion and innovating from failure.

Table 4-2 Regressions for Predicting Innovating from Failure with Negative Emotion,
Self-Compassion and Interactions.
Β

R2

ΔR2

Effort
Importance
Severity
Regret
Gender

.21**
-.08
.15*
-.02
.00

.066

.066

Effort
Importance
Severity
Regret
Gender
Z-negative emotion

.23**
-.07
.02
.00
-.12
.30**

Step 1

Step 2
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Z-self-compassion

.20**

.152**

.086**

Effort
Importance
Severity
Regret
Gender
Z-negative emotion
Z-self-compassion
Negative emotion x Self-compassion

.23**
-.05
.02
.01
-.09
.29**
.19**
.22**

.215**

.063**

Step 3

Note. N = 252. *p < .05. **p < .01.

4.3 Suggestions for further investigation
Study 1 only measured activated negative emotions after failure. The first
exploratory investigation aims to demonstrate the diverse negative emotions after
failure, including two main types of negative emotions: high activation and low
activation. These exploratory investigations extend beyond Studies 1 and 2 and further
demonstrate that negative emotions have a relationship with improvement-oriented
behavior. However, whether the link between negative emotions and improvementoriented behavior is caused by an avoidance motivation or by misinterpretation because
of the retrospective design is unknown. Future studies should adopt an experimental
design to examine the effects of negative emotions on the behaviors after failure (i.e.,
control-, improvement-, and curiosity-oriented behaviors).
Second, these exploratory investigations demonstrate the potential recursive
relationships between cognitive flexibility and negative emotions and suggest that
negative emotions influence an individual’s cognitive flexibility after failure.
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Conversely, cognitive flexibility also alleviates an individual’s negative emotions and
facilitates more positivity after failure.
Third, these exploratory investigations demonstrate that self-kindness is the
most important moderator in the link between negative emotion and control-oriented
behavior. However, self-kindness is more likely to be an implicit and trait-like
characteristic, whereas self-judgment, isolation, and overidentification are more likely
to be state-like characteristics, which can be activated by failure. Self-kindness may be
particularly important when individuals are self-judgmental and overidentify failure.
Future research should integrate self-compassion literature from a state perspective on
the failure situation.
Fourth, these exploratory investigations indicate negative emotions could be
directly related to innovating from failure. This result sheds light on dual-tuning studies
(George & Zhou, 2007) and supports the negative emotion pathway in innovating from
failure.
Finally, although this thesis investigates the individual characteristics and
innovation responses in the context of failure, neither objective failures nor subjective
failures were measured. Therefore, the impacts of failure on innovation were not found
in this thesis. Future research should develop the measurements of objective failure and
subjective failure and adopt experimental designs and manipulate failure to observe and
measure the impacts of failure on innovative behaviors.
In summary, future research should adopt a longitudinal approach to draw on
causality and examine the dynamic self-compassion and cognitive flexibility influenced

115

by mitigated negative emotions after failure, as well as an experimental designs to
measure the impact of failure on innovation.

4.4 Conclusions of the three studies

The first aim of this thesis was to investigate how the three proximal antecedents
(i.e., improvement-, curiosity-, and control-oriented behaviors) are related to innovating
from failure. The second aim was to investigate how negative emotion is related to
control-oriented behaviors and how cognitive flexibility is related to improvement- and
curiosity-oriented behaviors after failure.
The primary finding of Study 1 identified significant positive relationships
between improvement-oriented behavior, curiosity-oriented behavior, and innovating
from failure. Study 1 also identified significant positive relationships between
improvement-oriented behavior, curiosity-oriented behavior, and cognitive flexibility.
However, Study 1 did not identify a significant positive relationship between controloriented behavior and innovating from failure. The reasons for this lack of significance
were discussed in Section 2.6.2.
Study 2 demonstrates that improvement-oriented behavior is related to supportseeking, mastering and gaining knowledge, proactive behavior, and effort and that
cognitive flexibility is related to broader concepts, such as identification of alternative
strategies, flexible coping, self-motivation, and cognitive reappraisal. Study 2 also
suggests that control-oriented behavior is related to broader concepts, such as failure
correction, focused attention, and prevention focus. These findings can be used to expand
the current research and to validate the measurement. Moreover, Study 2 demonstrates
that individuals who scored high in innovating from failure tended to show more
improvement- and control-oriented behaviors, which is consistent with the findings in
Study 1.
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The quantitative study demonstrated that curiosity-oriented behavior is
significantly related to innovating from failure. However, there is a lack of curiosityoriented behavior in the qualitative data in Study 2. Nevertheless, curiosity-oriented
behavior is important for innovating from failure because it triggers a “flow” state
(Csikszentmihalyi, 1997) and enables individuals to try something counterintuitive when
all else fails (Amabile, 1996a). Future research should identify additional evidence related
to curiosity-oriented behavior from innovation-intensive industries, such as software and
advertisement companies.
In addition to the findings attached to my model, Study 3 demonstrated other
potential pathways of innovating from failure beyond the proposed model. For example,
the dynamic cognitive flexibility and self-compassion influenced by mitigated negative
emotions after failure are worth examining in future research. It is also worth reframing
the negative emotion to the innovating from failure pathway because a significant
relationship between negative emotions and innovating from failure, moderated by selfcompassion, was identified. Study 3 also demonstrated the negative emotion pathway to
innovating from failure is in the optimal direction; however, the conceptualization and
measurement of control-oriented behavior may require additional work.
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CHAPTER 5 Discussion and Conclusion
5.1 Implications for innovation research
This thesis sheds light on innovation research by demonstrating that individuals
can potentially innovate from failure. Previous research has shown that some
experiences can be sources of innovation and creativity, including direct and indirect
prior experiences (Gino, Argote, Miron-Spektor, & Todorova, 2010), non-routine
experience, conflict (Farh, Lee, & Farh, 2010), and problem-solving experience (Von
Hippel, 1994). My findings therefore extend from these studies by suggesting that
individuals can potentially innovate from failure, which has been neglected in the
innovation literature (De Dreu & West, 2001; Scott & Bruce, 1994; West & Farr, 1990).
More specifically, my quantitative study demonstrated that improvement- and
curiosity-oriented behaviors are positively related to innovating from failure and that
cognitive flexibility is positively related to improvement- and curiosity-oriented
behaviors. My qualitative study offers further insights regarding the broader range of
concepts of cognitive flexibility and improvement-oriented behavior and how they
could be related to innovating from failure. These findings shed light on a number of
theories, such as the dual pathway to creativity model (DPCM) (Nijstad et al., 2010), the
regulatory focus theory (Higgins, 1997), the GLOMOsys theory (Förster, 2012), and
ambidexterity research (March, 1991).
First, the DPCM suggests creativity can be achieved through cognitive
flexibility and cognitive persistence (De Dreu et al., 2008; Nijstad et al., 2010). The
DPCM proposes that a flexibility pathway helps individuals employ novel ideas and
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remote association, whereas a persistence pathway with negative emotions helps
individuals to process information systematically and perseveringly. Consistent with the
DPCM model, my findings demonstrate that cognitive flexibility can be related to
improvement- and curiosity-oriented behaviors and that improvement- and curiosityoriented behaviors enhance innovating from failure. Consistent with the DPCM model,
although Study 1 did not identify a significant relationship between negative emotion
and control-oriented behavior, my exploratory investigations in Chapter 4 demonstrate
that negative emotion may be directly related to innovating from failure, moderated by
self-compassion.
Second, my findings shed light on the regulatory focus theory (Higgins, 1997)
and the GLOMOsys theory (Förster, 2012). The regulatory focus theory proposes that
individuals with a prevention focus on security and responsibilities have a preference
and responsibility for vigilant goal pursuit, whereas individuals with a promotion focus
on advancement have a preference for eager goal pursuit (Higgins, 1997). Promotion
states produce more creativity compared with prevention states because promotion
states engender a broad and global attentional scope and facilitate conceptual access to
mental representations with lower a priori accessibility (Förster et al., 2006, p. 133). In
contrast, prevention states engender a narrow attentional scope, which focuses on details
and a “choking off” of conceptual access to mental representations with lower a priori
accessibility (Förster et al., 2006, p. 133). The GLOMOsys theory proposes that
individuals who adopt a global processing style tend to perceive gestalt, whereas
individuals who adopt a local processing style tend to look at the details of an object
(Förster & Dannenberg, 2010a). A global focus activates more remote associations and
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enhances performance in creativity tasks (Finke, 1996), whereas a local focus may
activate dominant associations and impede innovation (Förster & Dannenberg, 2010a;
R. L. Marsh, Ward, & Landau, 1999). Consistent with the regulatory focus and
GLOMOsys theories, my findings suggest that broadening behaviors, such as
improvement- and curiosity-oriented behaviors, are more likely to relate to innovation
in the failure context than narrowed behaviors, such as control-oriented behavior.
Third, my findings shed light on ambidexterity research. Ambidexterity theory
proposes that exploratory behavior is related to “search, variation, risk taking,
experimentation, play, flexibility, discovery, and innovation” (March, 1991, p. 171),
whereas exploitative behavior is related to “refinement, choice, production, efficiency,
selection, implementation, execution” (March, 1991, p. 171). Ambidexterity research
suggests that exploratory behavior, such as experimenting, can lead to more innovative
and valuable solutions (Fleming & Sorenson, 2004; Geiger & Makri, 2006), whereas
exploitative behavior can improve existing technologies to develop incremental
innovations (Geiger & Makri, 2006). Consistent with ambidexterity research, my
findings suggest that exploratory behaviors, such as improvement- and curiosityoriented behaviors, are more likely to relate to innovating from failure than exploitative
behaviors, such as control-oriented behavior.
In summary, my findings highlight the importance of failure as individuals can
potentially innovate from failure. My findings also indicate that cognitive flexibility is
important for improvement- and curiosity-oriented behaviors which are important for
innovating from failure. These findings are in line with DPCM research and regulatory
focus, GLOMOsys, and ambidexterity theories.
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5.2 Implications for learning research
The majority of research on failure suggests that failure is a situation in which
learning can occur (Cannon & Edmondson, 2001, 2005; Carmeli & Gittell, 2009; Diwas
et al., 2012; Keith & Frese, 2005; Keith & Frese, 2008; Madsen & Desai, 2010; Van
Dyck et al., 2010). Studies indicate that although failure upsets the state quo, individuals
can learn more from failure than from success (Shepherd et al., 2011). Learning from
failure is defined as the sense that one is acquiring, and can apply, knowledge and skills
(Shepherd et al., 2011; Spreitzer, Sutcliffe, Dutton, Sonenshein, & Grant, 2005).
However, studies on learning from failure did not differentiate different types of
learning from failure. As Kostopoulos and Bozionelos (2011, p. 386) argued, these
concepts of learning from failure are narrow and have resulted in the investigation of
only fragments of the learning process, which signifies a failure to incorporate generic
types of learning. Kostopoulos and Bozionelos (2011) adopted the ambidexterity
framework to understand two types of learning: exploratory learning and exploitative
learning. Exploratory learning refers to learning activities that develop new capabilities,
whereas exploitative learning refers to activities that refine existing knowledge and
skills (Kostopoulos & Bozionelos, 2011, p. 386). Kostopoulos and Bozionelos’s
research results demonstrated that exploratory learning (r = .23, p = .00) is more related
to team performance compared with exploitative learning (r = .21, p < .05).
Shedding light on Kostopoulos and Bozionelos’s research, I determined that
different types of learning may differentially influence innovating from failure. My
findings suggest that simply learning to prevent failure (control-oriented behavior) is
not helpful for innovating from failure. Conversely, a growth perspective on learning
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from failure (improvement-oriented behavior) is helpful for innovating from failure.
Thus, individuals should learn diverse information, even if that information is not
directly helpful immediately after a failure. Moreover, if individuals adopt an open
mindset when learning from failure (curiosity-oriented behavior), they may be more
likely to innovate from failure. Thus, individuals should maintain curiosity and interest
in novel and uncertain information when confronting failure. In these ways, individuals
can learn more diverse and novel information and innovate from failure.

5.3 Research aims: improvement and extensions I (longitudinal field
design)
This thesis identified relationships between cognitive flexibility, improvementoriented behavior, and curiosity-oriented behavior and between improvement-oriented
behavior, curiosity-oriented behavior, and cognitive flexibility. However, because of the
retrospective study design based on a student sample, the understanding obtained is
limited, and causality is unclear. Moreover, because innovation is defined as “the
intentional introduction and application within a role, group or organization of ideas,
processes or procedures, new to the relevant unit of adoption, designed to significantly
benefit the individual, the group, organization or wider society” (West & Farr, 1990, p.
9), future research should seek to further understand how organizations can convert
individuals’ failed ideas into innovation.
A way to expand our understanding of innovating from failure is to differentiate
different phases of failure in innovation processes, such as early or later phases
(Gersick, 1988). In the early phases, individuals may have more resources, and they
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may more easily transform failed ideas or products into creative outcomes. Conversely,
in later phases, individuals may be more stressed because they are faced with deadlines.
Moreover, they may suffer from a lack of resources because of sunk costs. Future
research should take a longitudinal approach to consider the role of failure in different
phases.
Another way to expand our understanding of innovating from failure is to
differentiate radical and incremental innovations after failure. Radical innovation refers
to major changes in knowledge that stem from the discovery of something new, whereas
incremental innovation refers to minor changes in existing knowledge under the existing
framework (Garcia & Calantone, 2002). Expanding the scope of this thesis, future
research may further examine the relationships between different types of behaviors
after failure (i.e., control-, improvement-, and curiosity-oriented behaviors) and how
they are related to different types of innovation after failure (i.e., radical and
incremental innovations). It is expected that improvement-oriented behavior is more
strongly related to incremental innovation after failure, whereas curiosity-oriented
behavior is more strongly related to radical innovation after failure. To examine this
hypothesis, future research should adopt a longitudinal field design because incremental
innovation after failure may not be captured in a cross-sectional design (March, 1991).
Moreover, different industries may be related to different types of innovation from
failure. For example, in a software company, incremental innovation from failure may
be more common, whereas in an advertisement company, radical ideas and innovation
from failure may be more common. In addition, in a high-tech company, such as a
software company, the knowledge regarding failure is tacit (Nonaka, 1994). It is also
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important to determine how knowledge workers can convert failure-related knowledge
from tacit to explicit and link this knowledge to innovative ideas.
In summary, future research should adopt a longitudinal field design to capture
how different behaviors may lead to different types of innovating from failure in
different phases.
5.3.1 DIFFERENTIAL CROSS-LEVEL INFLUENCES ON INNOVATING FROM FAILURE
To better understand innovating from failure in teams and organizations, it is
worth examining the related process and contextual factors. Building on Hülsheger et al.
(2009), innovating from failure could be related to process variables, such as external
and internal communications, vision, support for innovation, task orientation, cohesion,
and team input variables, such as goal interdependence and job-relevant diversity,
which are positively related to innovation. First, internal communication may enhance
sharing failure-related knowledge and ideas, which may be positively related to
innovating from failure. Second, a vision is an idea of a valued outcome that represents
a higher-order goal and motivating force at work (West, 1990). If individuals have a
clear vision of innovation, they may be more likely to persist in innovation even if they
fail. Third, support for innovation may also promote innovating from failure. Because
innovating from failure may be risky, support for innovation provides individuals with a
sense of psychological safety, which leads individuals to be more likely to try to
approach the task again and improve their performance. Fourth, task orientation refers
to “a shared concern with excellence of quality of task performance in relation to shared
vision or outcomes” (West, 1990). Task orientation has been positively related to
innovation because it involves effective reflection on team goals and channels
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individuals’ efforts toward goals (Dreu, 2002; Hülsheger et al., 2009). However, task
orientation may decrease information searching in materials not directly related to
failure, which could be sources of innovating from failure. Fifth, cohesion should be
positively related to innovating from failure because it involves a safe climate, which
may provide a secure basis on which to innovate from failure. Moreover, cohesion may
also involve a friendly workplace, wherein individuals are more likely to seek help and
diverse ideas when confronting failure, which may be helpful for innovating from
failure. Sixth, goal interdependence and job-relevant diversity may be positively related
to innovating from failure because they facilitate knowledge transition and creation
(Hülsheger et al., 2009).
Innovating from failure may also be influenced by specific organizational and
environmental factors, such as leadership. For example, developmental leadership may
encourage individuals to brainstorm the best strategy to address failure, whereas
supportive leadership may offer a secure base for individuals after failure (Rafferty &
Griffin, 2006). Moreover, organizational predictors, such as technical knowledge
resources and slack resources, may be positively related to innovating from failure
(Damanpour, 1991). Slack resources enable an organization to afford the cost of
absorbing failure and the cost of transforming failure into new ideas (Damanpour, 1991;
Rosner, 1968). Technical knowledge resources may help individuals employ new
technical ideas to improve failure, which may enhance innovating from failure
(Damanpour, 1991; Dewar & Dutton, 1986). Future research may examine these
predictors to provide more insights using multilevel methods (Klein & Kozlowski,
2000).
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5.4 Research aims: improvement and extensions II (experimental
method)
Although this thesis highlighted the possibilities of innovating from failure, it
did not examine the “real innovation” transformed from failure. Thus, this innovation
might also be transformed from other non-failure experiences. It is possible that even in
the absence of a failure experience, individuals would innovate to the same extent. In
fact, failure and non-failure (success) experiences may have different effects on
innovation. A non-failure experience may build an individual’s self-confidence and selfefficacy. However, individuals may be less aware of the details in the non-failure
situation. A failure experience may decrease an individual’s self-confidence; however, it
may force individuals to try to apply different approaches to solve the problem. Some
studies propose that individuals can learn more from failure than from success
(McGrath, 2001). However, in this thesis, it is not clear how important failure is in the
innovation process. Is failure more important, equally important, or less important than
success? To address this gap, future research could investigate the role of failure by
adopting a laboratory study design to manipulate failure and non-failure experiences.
Moreover, in this thesis, it is not clear how control-, improvement-, and
curiosity-oriented behaviors influence innovating from failure. In fact, these three
proximal antecedents may function differently in the failure-to-innovation process.
Control-oriented behavior may set the stage for improvement and innovation.
Improvement-oriented behavior may function in the long term and lead to incremental
innovation from failure. Conversely, curiosity-oriented behavior may lead to incubation,
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facilitate set breaking, and generate remote ideas, which could lead to radical innovation
after failure.
In summary, it is worth conducting a 2 (failure vs. non-failure) x 3 (controloriented behavior, improvement-oriented behavior and curiosity-oriented behavior
influence) experiment to capture the “real innovation” transformed from failure and the
distinct impacts of the three proximal antecedents on innovating from failure.

5.5 Exploring other antecedents
In this thesis, I examined cognitive flexibility in the failure-to-innovation
process. I focused on cognitive flexibility as a key antecedent because it broadens
individuals’ mindsets to adopt new and novel information for improvement.
Nevertheless, there could be more antecedents related to the failure-to-innovation
process in organizations (Rank, Pace, & Frese, 2004). Some antecedents identified in
creativity studies are worth testing with my framework. For example, Baas, Roskes,
Sligte, Nijstad, and De Dreu (2013) propose that personality traits, such as openness to
experience, extraversion, positive affectivity, and power motivation, may enhance
cognitive flexibility and promote creativity. It is possible that these antecedents could
facilitate cognitive flexibility, improvement- and curiosity-oriented behaviors, and
innovating from failure.
Moreover, job contents, such as workplace flexibility and autonomy, may also
facilitate cognitive flexibility, improvement- and curiosity-oriented behaviors, and
innovating from failure. First, workplace flexibility refers to “the ability of workers to
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make choices that influence when, where, and for how long they engage in work-related
tasks” (Jeffrey Hill et al., 2008). As individuals with high workplace flexibility can
choose when and how long they engage in work, they have the flexibility to temporarily
detach from failure when they become depleted. They also have the flexibility to exploit
the failure they are interested in, which may lead to incremental innovation from failure.
Second, autonomy refers to the amount of freedom individuals have to make job-related
decisions (Agho, Mueller, & Price, 1993). Autonomy has been found to enhance the
ownership of problems and the willingness to acquire a wider range of skills and
knowledge (Amabile & Gryskiewicz, 1987; Parker, Wall, & Jackson, 1997). Individuals
with high autonomy can control their work better and are thus more motivated to try
new ways to improve failure. Thus, future research may explore the influences of job
contents, such as workplace flexibility and autonomy, on the failure-to-innovation
process.

5.6 Practical implications
5.6.1 PRACTICAL IMPLICATIONS FOR INDIVIDUALS
My findings suggest that improvement- and curiosity-oriented behaviors can
lead to innovating from failure. I suggest that individuals should seek challenging tasks
in which they can obtain the newest information and exhibit the highest learning curve.
Although these challenging tasks may increase individuals’ failure rates, failure can be a
resource for innovation. Moreover, individuals should not simply focus on the
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prevention of failure. If individuals only focus on controlling loss prevention after
failure, they may not innovate from failure.
This thesis also suggests that individuals with high cognitive flexibility tend to
engage in improvement- and curiosity-oriented behaviors after failure, and these two
behaviors may be related to innovating from failure. Although most studies have agreed
that cognitive flexibility is a stable trait, some recent studies have proposed that
cognitive flexibility can be improved by looking at the bigger picture, enhancing metacognitive abilities, and exploring alternative strategies (Tchanturia et al., 2008). By
adopting this approach, individuals may not be limited to a single problem-solving
strategy.
Individuals should apply alternative problem-solving strategies when
confronting obstacles and failures. In this way, their cognitive flexibility could be
enhanced in the long term. As their cognitive flexibility increases, they may become
better at interpreting new and novel information from failure. Ultimately, individuals
can innovate from failure.
Finally, individuals should become better at cognitive appraisal, treat failure as a
resource for innovation rather than a threat, and notice that failure provides novel
information that does not exist when experiencing success.
5.6.2 PRACTICAL IMPLICATIONS FOR LEADERS
This study also provides insights into how leaders can facilitate innovating from
failure. Innovating from failure may be more time-consuming and cognitively demanding
than simply learning from failure because it requires both understanding the reasons for
failure and generating new ideas from failure. Leaders could maintain individuals’
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momentum in innovating from failure by supporting and building a shared belief (Cannon
& Edmondson, 2001). In a supportive context, individuals would be more likely to
improve and be curious after failure.
Leaders may also facilitate innovating from failure by shaping individuals’
improvement- and curiosity-oriented behaviors at work. For example, when leaders
rectify individuals’ failure, they could also signal potential growth and novel information
from failure. Moreover, from a job-crafting perspective, leaders should emphasize the
importance of creative problem solving in daily work. With this approach, individuals
can be more cognitively flexible when confronting failure and thus more likely to improve
and be curious when confronting failure. Instead, if individuals feel overwhelmed by
paperwork and meetings, they may have fewer cognitive resources with which to innovate
from failure.
5.6.3 PRACTICAL IMPLICATIONS FOR COMPANIES
This study also provides insights regarding how organizations can facilitate
innovating from failure, including promoting a safe climate (Carmeli & Gittell, 2009) in
which individuals may demonstrate more improvement-oriented behavior (Edmondson,
1999) and curiosity-oriented behavior (Bowlby, 1969) in a safe climate. Organizations
can promote a safe climate using several strategies: rewarding the initiation of
innovative behavior, even if the individual fails; providing public recognition for
individuals who continue to exert effort in innovation, even if they have failed several
times; and avoiding punishing individuals who keep improving on failed ideas or
products.
Furthermore, some failures might be a good source of innovation for other
product lines. A communication system enables effective resource allocations and
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facilitates individuals’ improvement- and curiosity-oriented behaviors. Organizations
should build online failure experience-sharing systems (Hsiao, Tsai, & Lee, 2012) and
reward individuals who share failure-related information on these systems. Using these
communication systems, some failed ideas or products could generate innovative ideas
in different product lines, such as the case study of the Post-it in 3M. In this way,
organizations can minimize the sunk cost of failure and maximize innovation from
failure.
Moreover, organizations should allow different voices in innovation processes.
Some failures may not be caused by an individual’s errors but rather by a lack of
resources, support, or strategic plans by organizations. However, in some organizations,
individuals may not be allowed to express themselves. If organizations allow different
voices in the innovation process, individuals are less likely to feel helpless and more
likely to improve, be curious, and commit to innovation when confronting failure.
In addition, organizations should encourage and provide resources for small
experiments, known as intelligent failure (Sitkin, 1992). Organizations should design
small experiments so that individuals can learn in small chunks without spending
substantial money (McGrath, 2011). Thus, small experiments enable individuals to “fail
fast and fail cheap.” Intelligent failure is a strategy that enables individuals to be better
at risk-taking and more resilient to change and to benefit from failure (Sitkin, 1992). As
individuals fail quickly and improve quickly, they are more likely to identify the correct
solution and innovate from failure.

132

5.7 Conclusion
In summary, this study has four main contributions. First, I unpacked the process
of innovating from failure by taking a behavioral perspective. Second, I determined that
the broadening pathways (cognitive flexibility  improvement- and curiosity-oriented
behaviors) are more influential on innovating from failure than the narrowing pathway
(negative emotion  control-oriented behavior). Third, I demonstrated a broader
concept of these variables for expanding theories and validating measures. Fourth, I
raised future directions for innovating from failure (e.g., discovering the dynamic selfcompassion and cognitive flexibility influenced by the mitigated negative emotions after
failure, differentiating early and later phases, and differentiating radical and incremental
innovations from failure). In summary, this thesis proposed a conceptual framework of
innovating from failure.
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APPENDICES
Appendix 1
Survey Measures

Ever failed? Please share your experience with us!
This survey is about how you think and behave, as well as your preferences, in
various situations. It measures aspects such as your emotions, cognition and goalstriving behavior.
EXPERIENCES OF NOT MEETING GOALS
In this section, we ask you to think about a significant experience in the last
three months, at work or in your study at University, in which you put in a lot of effort,
but you did not achieve an important goal; for example, a project you have worked on
for several months might have been cancelled, your supervisor might not have been
satisfied with your performance, you might have done badly on an exam, or you might
have failed in some important way. Your answers to this question will be important for
the rest of the survey, so please respond carefully.

1. Please describe what the experience was in detail. Include what was the
important goal you were aiming for and how/why you did not achieve this
goal.____________________________________________________________
___
_______________________________________________________________
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2. Thinking about the above experience, please describe how you responded after
the experience, including what you felt, what you did, and how you behaved.
_______________________________________________________________
_______________________________________________________________
3. How long ago was the experience you described above? Please estimate how
many days ago this experience occurred.____________

Variables

Not at
A great
Somewhat Moderately Much
all
deal

Instructions: The following nine blocks of questions all ask you about the experience
above. Please keep this experience in mind when answering these questions.
1) To what extent did you think of it as
a failure at the time?
2) To what extent did you feel you had
failed at the time?
3) To what extent do you still think of
the experience as a failure?
4) To what extent do you currently feel
you failed?
5) How much effort did you spend on
trying to achieve the goal?
6) How important was the goal you
were trying to achieve?
7) How severe were the consequences
of not achieving the goal?
8) How much regret did you
experience when you did not achieve the
goal?
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Variables

Neither
Strongly
Strongly
Disagree Agree nor Agree
Disagree
Agree
Disagree

Regarding the experience above:
1) I thought about my feelings of
fatigue of not achieving the goal.
2) I thought about how passive
and unmotivated I felt about not
achieving the goal.
3) I thought I won’t be able to do
my work because I felt so badly
about not achieving the goal.
4) I thought about how I didn’t
feel up to doing anything after not
meeting the goal.
5) I thought about how hard it
was to concentrate.
6) I felt alone after not meeting
the goal.
7) I thought that I didn’t seem to
feel anything anymore.
8) I went to someplace alone to
think about my feelings.
9) I isolated myself and thought
about why I felt sad.
10) I went away by myself and
thought about why I felt this way.
11) I thought and analyzed how I
felt.
12) I listened to sad music.
13) I thought, "Why did I always
react this way?"
14) I thought about a recent
situation, wishing it had gone
better.
15) I thought how angry I was with
myself.
16) I tried to understand why I
focused on depressed feelings.
17) I analyzed my personality to
try to understand why I felt
depressed.
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18) I tried to understand why I was
depressed.
19) I thought about all my
shortcomings‚ failings‚ faults‚ and
mistakes.
20) I thought about how sad I was.
21) I thought, “Why couldn't I get
going?”

Variables
Very slightly A little Moderately Quite a bit Extremely
Think back to how you felt immediately after you found out you did not meet your
important goal. Please indicate to what extent you experienced the following
emotions at that time:
1) Scared
2) Afraid
3) Nervous
4) Worried
5) Anxious

Variables

Strongly
Neither Agree
Strongly
Disagree
Agree
Disagree
nor Disagree
Agree

Think back to how you felt immediately after you found out you did not meet your
important goal.
To what extent do you agree with the following statements:
1) I felt detached from the
experience.
2) I tried to forget the
experience.
3) I tried to escape from the
unhappy feelings of the
experience.
4) I avoided discussing the
experience with my colleagues,
friends, or family.
5) The experience was an
ongoing source of disappointment.
6) I avoided closeness with my
fellow colleagues.
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7) I felt more detached from coworkers.
8) I deliberately distracted
myself from thinking about the
experience.
9) I sought out people who
talked about topics unrelated to
this experience.
10) When people do not meet
their goals, they respond in many
different ways.

Variables

Strongly
Neither Agree
Strongly
Disagree
Agree
Disagree
nor Disagree
Agree

When people do not meet their goals, they respond in many different ways.
Since the experience you described above in which you did not meet an important
goal, please indicate whether you agree or disagree that you did the following.
Please answer these questions thinking about the specific experience you described
above.
1) I investigated possibilities
to improve.
2) I searched for other
resources or training to
improve.
3) I obtained feedback to
correct the situation as quickly
as possible.
4) I tried to find what went
wrong.
5) I tried to find why I did not
meet my goal.

Variables

Strongly
Neither Agree
Strongly
Disagree
Agree
Disagree
nor Disagree
Agree
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Please indicate to what extent you agree with the following statements about the
experience in which you did not meet your goal.
1) I kept investigating until I
understood.
2) I tried to learn about
complex issues.
3) It was important to feel
knowledgeable.
4) I worked hard to find out
what happened.
5) If I didn’t know what the
problem was, I looked it up.
6) I spent time formulating
ideas until it was clearly
understood.

Variables

A
Not
Somewhat Moderately Much great
at all
deal

ContinuedThese questions are about the experience in which you did not meet your goal.
Thinking back to your experience above, to what extent did you typically exhibit
the following behaviors:
1) As a result of the experience, I sought
out new technologies, processes,
techniques, and/or ideas.
2) As a result of the experience, I
generated creative ideas.
3) As a result of the experience, I strived
for ideas.
4) As a result of the experience, I
investigated and implemented new ideas.
5) As a result of the experience, I
developed adequate plans and schedules for
the implementation of new ideas.
6) As a result of the experience, I was
innovative.
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Variables

Neither
Strongly
Strongly
Disagree Agree nor Agree
Disagree
Agree
Disagree

These questions are about how you view yourself in general:
1) I try to be understanding and
patient towards those aspects of my
personality I don’t like.
2) I’m kind to myself when I’m
experiencing suffering.
3) When I’m going through a very
hard time, I give myself the caring
and tenderness I need.
4) I’m tolerant of my own flaws
and inadequacies.
5) I try to be loving towards myself
when I’m feeling emotional pain.
6) When I see aspects of myself
that I don’t like, I get down on
myself.
7) When times are really difficult, I
tend to be tough on myself.
8) I can be a bit cold-hearted
towards myself when I’m
experiencing suffering.
9) I’m disapproving and
judgmental about my own flaws and
inadequacies.
10) I’m intolerant and impatient
towards those aspects of my
personality I don’t like.
11) When I feel inadequate in some
way, I try to remind myself that
feelings of inadequacy are shared by
most people.
12) I try to see my failings as part of
the human condition.
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13) When I’m down and out, I
remind myself that there are lots of
other people in the world feeling like
I am.
14) When things are going badly for
me, I see the difficulties as part of
life that everyone goes through.
15) When I fail at something that’s
important to me, I tend to feel alone
in my failure.
16) When I think about my
inadequacies, it tends to make me
feel more separate and cut off from
the rest of the world.
17) When I’m feeling down, I tend
to feel like most other people are
probably happier than I am.
18) When I’m really struggling, I
tend to feel like other people must be
having an easier time of it.
19) When something upsets me, I try
to keep my emotions in balance.
20) When I’m feeling down, I try to
approach my feelings with curiosity
and openness.
21) When something painful
happens, I try to take a balanced
view of the situation.
22) When I fail at something
important to me, I try to keep things
in perspective.
23) When something upsets me, I
get carried away with my feelings.
24) When I’m feeling down, I tend
to obsess and fixate on everything
that’s wrong.
25) When something painful
happens, I tend to blow the incident
out of proportion.
26) When I fail at something
important to me, I become consumed
by feelings of inadequacy.
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Variables

Strongly
Neither Agree
Strongly
Disagree
Agree
Disagree
nor Disagree
Agree

About your general preferences for learning:
To what extent do you agree with the following statements?
1) I enjoy learning about
subjects which are unfamiliar.
2) I am fascinated to learn
new information.
3) I enjoy exploring new
ideas.
4) I learn something
new/like to find out more.
5) I enjoy discussing
abstract concepts.
6) I ask someone how things
work.
7) I enjoy imagining
solutions.
8) I try and imagine the final
solution.
9) I am interested in
discovering how things work.
10) I am interested in trying
to solve things.

Variables

Neither
Strongly
Strongly
Disagree Agree nor Agree
Disagree
Agree
Disagree

About your general preferences for dealing with challenging situations:
To what extent do you agree with the following statements?
1) I actively seek as much
information as I can in new
situations.

165

2) I am the type of person who
really enjoys the uncertainty of
everyday life.
3) I am at my best when doing
something that is complex or
challenging.
4) I am out looking for new
things or experiences everywhere I
go.
5) I view challenging situations
as an opportunity to grow and
learn.
6) I like to do things that are a
little frightening.
7) I am always looking for
experiences that challenge how I
think about myself and the world.
8) I prefer jobs that are exciting
and unpredictable.
9) I frequently seek out
opportunities to challenge myself
and grow as a person.
10) I am the kind of person who
embraces unfamiliar people,
events, and places.

Variables

Neither
Strongly
Strongly
Disagree Agree nor Agree
Disagree
Agree
Disagree

About your general preferences for learning:
To what extent do you agree with the following statements?
1) I am good at sizing up a
situation.
2) I consider multiple options
before making a decision.
3) I like to look at difficult
situations from many different
angles.
166

4) I seek additional information
not immediately available before
attributing causes to behavior.
5) I try to think about things from
another person’s point of view.
6) I am good at putting myself in
others’ shoes.
7) It is important to look at
difficult situations from many
angles.
8) When in difficult situations, I
consider multiple options before
deciding how to behave.
9) I often look at a situation from
different viewpoints.
10) I consider all the available
facts and information when
attributing causes to behavior.
11) When I encounter difficult
situations, I stop and try to think of
several ways to resolve it.
12) I can think of more than one
way to resolve a difficult situation
I’m confronted with.
13) I consider multiple options
before responding to difficult
situations.
What is your gender: Male________ Female_________
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Appendix 2
Quotes Related to Support Seeking
Participant Quote
I felt disappointed, angry with myself, and stressed! I tried to motivate
59
myself for another semester and seek advice with my friends and family.
I felt sad when I got the result. I tried to find the way why I did not reach the
136
goal. I ask some friend to help me find out it.
I felt that it is time for me to change, so this semester, I ask more help from
187

my mates and teachers for studying tips, and at the moment, I am still
working on it.
I felt depressed, but I felt I need more efforts. Thus, I did more extra practice

188
and found someone who good at finance to help me.
I felt disappointed. I continued as per usual. However, I attended all lectures
23
and tutorials, trying to gain more knowledge.
I felt disappointed at first. I talked to the lecturer, who is a friend of mine,
174
voiced out my concerns. The lecturer gave me some tips on study.
I felt upset and like I had failed. I emailed my lecturer and asked where to go
198

from here because I truly believe, given my hard work though out the
semester and leading up to the exam, I deserved to pass.
I felt disappointed. I continued as per usual. However, I attended all lectures

23
and tutorials, trying to gain more knowledge.
Total cases: 8
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Appendix 3
Quotes Related to Mastering and Gaining Knowledge

Participant Quote
23

I felt disappointed. I continued as per usual. However, I attended all lectures
and tutorials, trying to gain more knowledge.

27

I felt strongly disappointed in my effort and reviewed my paper in depth.
After that, I was slightly more satisfied, as there was little left I did besides
attempt to reinforce my knowledge.

67

I felt vanity and disappointed myself because even during the exam, I was
convinced about the writing I did. However, I rather thought positively that
learning philosophy was a good experience, and it definitely helped me
improve background knowledge.

118

I felt sad and started to learn harder.

189

I felt exasperated and shocked. I was not expecting to perform that badly. It
destroyed morale, though it motivated me to learn from my mistakes.

190

I felt sad and frustrated; however, I just took it as a learning curve and
decided I would begin exam study earlier than I was planning to increase my
chances of getting a good overall unit score.

169

188

I feel depressed, but I felt that I need more efforts. Thus, I did more extra
practice and found someone who good at finance to help me.

245

After failing my test, I was very upset with myself, and I cried and got
angry, but then, I booked another test and practiced looking more.

Total cases: 8

Appendix 4
Quotes Related to Proactive Behavior
Participant Quote

100

I responded by taking a more proactive role in my study, as well as
establishing some social support to receive an objective view on how well I
was doing.

37

I felt this problem is challenge. I tried to change the methods and survey
possible solutions.

109

I felt angry failing a unit, and it was one of my bad experiences at Uni. I
decided to work hard in the next semester by challenging myself with
another economic unit.

192

I felt guilty and felt I let everyone down. I became more determined to
improve myself and jumped at every opportunity I have to train. I want to
show that I can also be as good.

Total cases: 4
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Appendix 5
Quotes Related to Effort toward Improvement after Failure
Participant Quote
27

I felt strongly disappointed in my effort and reviewed my paper in depth.
After that, I was slightly more satisfied, as there was little left I did besides
attempt to reinforce my knowledge.

234

I knew passing would be a 50/50, so I wasn’t distraught, but still annoyed. I
have repeated the unit and lifted effort. I did better this semester.

248

After the first test that I got a really poor result, and I was so upset. So I put
more effort on the studying and hope for get a higher mark on the next test.

5

I was devastated seeing the results. My effort didn't pay off. I tried to
console myself by thinking that I can still make up for it in the next exam
and that I will have to try harder.

6

I study harder now in third year, but I still play games. My marks are better
now because I balance my studies and my games better.

69

I felt bad, but I just decided to work even harder to achieve better grades for
future tests.

101

Immediately after getting my results back, I was shocked and disgruntled to
see that I had done worse than before. This just motivated me to try harder
on the next assignment.

118

I felt sad and started to learn harder.
171

170

I tried and work harder the following semester.

242

I felt guttered, but I studied harder and picked up a new routine. This
resulted in passing the end of year Human Biology exam.

94

I felt disappointed in myself that I only needed to work slightly harder to
reach this goal. I have responded in my second semester of university by
being more organised and hard working from the start.

88

I felt disappointed. I reacted by making sure I studied hard and effectively
for all my ensuing exams.

Total cases: 12

172

Appendix 6
Comparing High/Low Improvement-Oriented Behavior Groups (mean ±1
sd)
High improvement-oriented behavior Low improvement-oriented
(N=44).
behavior (N=47).
I felt it's time for me to change,
so this semester, I asked more
Support
help from my mates and teachers
N.A.
seeking
for studying tips, and at the
moment, I am still working on it.
(Participant 187)
I felt strongly disappointed in my
effort and reviewed my paper in depth.
Mastering
After that, I was slightly more
and gaining
N.A.
satisfied, as there was little left I did
knowledge
besides attempt to reinforce my
knowledge. (Participant 27)
I felt this problem is challenge. I tried
to change the methods and survey
N.A.
possible solution. (Participant 37)
I responded by taking a more proactive
role in my study as well as establishing
some social support to receive an
Proactive
objective view on how well I was
behavior
doing. (Participant 100).
I felt guilty and felt I let everyone
down. I became more determined to
improve myself and jumped at every
N.A.
opportunity I have to train. I wanted to
show that I can also be as good.
(Participant 192)
I knew passing would be a 50/50, so I
wasn’t distraught but still annoyed. I
have repeated the unit and lifted effort. N.A.
I did better this semester. (Participant
Effort
234)
I felt disappointed. I reacted by making
sure I studied hard and effectively for N.A.
all my ensuing exams. (Participant 88)

173

Immediately after getting my results
back, I was shocked and disgruntled to
see that I had done worse than before. N.A.
This just motivated me to try harder on
the next assignment. (Participant 101)
I felt disappointed in myself that I only
needed to work slightly harder to reach
this goal. I have responded in my
N.A.
second semester of university by being
more organised and hard working from
the start. (Participant 94)
I study harder now in third year, but I
still play games. My marks are better
N.A.
now because I balance my studies and
my games better. (Participant 6)

Appendix 7
Quotes Related to the Identification of Alternative Strategies

Participant Quote
35
37

I changed my schedule and spent more time work on it!
I felt this problem is challenging. I tried to change the methods and survey
possible solution.
187
I felt it's time for me to change, so this semester, I asked more help from my
mates and teachers for studying tips, and at the moment, I am still working
on it.
242
I felt guttered, but I studied harder and picked up a new routine. This
resulted in passing the end of year Human Biology exam.
78
I tried to start in the new place, and I restarted to find a goal and try to
achieve it through working hard.
Total cases: 5

174

Appendix 8
Quotes Related to Coping Flexibility and Self-Motivation
Participant Quote
55
I was devastated after the exam because I knew I should've done better.
This motivated me to do better in my other subjects, and luckily, I did.
56
I knew I didn't do well in the exam, so that motivated to do even better
in the other units, which I was able to do.
59
I felt disappointed, angry with myself, and stressed! I tried to motivate
myself for another semester and seek advice with my friends and family.
60
I was disappointed and slightly angered, but only briefly. I came up with
new motivation and I managed to regained determination to improve and
persevere.
64
I have become motivated to do better after the first assignment because I
believed myself to be capable of answering the question on.
85
Immediately after the exam, I knew I wouldn’t achieve the score I was
aiming for. There was not a lot I could do except put it behind me and
use it as motivation for future studies.
101
Immediately after getting my results back, I was shocked and
disgruntled to see that I had done worse than before. This just motivated
me to try harder on the next assignment.
117
I decided to move on and tried again next time. This gave me better
motivation to do better.
165
I felt disappointed and angry with myself. However, after a while of
reflection, I could see the bigger picture and realize that the outcome
isn’t final. And in turn now has motivated to succeed even more in all
assessments after the failure.
189
I felt exasperated and shocked. I was not expecting to perform that
badly. It destroyed morale, though it motivated me to learn from my
mistakes.
194
I felt disappointed, but motivated to beat it next time, though it was
depressing at the time.
195
I was very angry when I got these results because I did put so much
effort into them. But this has just motivated me to try and get better in
the upcoming assignments.
197
After receiving the marks, I was somewhat disappointed, but not
surprised considering the time I spent on it. I then motivated myself to
get into a routine, so I could finish off other assignments. So, I can allow
for a lot of time to prepare for the exam.
Total cases: 13

175

Appendix 9
Different Types of Cognitive Appraisal

From negative thinking to positive thinking
Participant Quote
67

I felt vanity and disappointed myself, because even during the exam, I was
convinced about the writing I did. However, I rather thought positively that
learning philosophy was a good experience, and it definitely helped me
improve background knowledge.

165

I felt disappointed and angry with myself. However, after a while of
reflection, I could see the bigger picture and realize that the outcome isn’t
final. And in turn now has motivated to succeed even more in all
assessments after the failure.

190

I felt sad and frustrated; however, I just took it as a learning curve and
decided I would begin exam study earlier than I was planning to increase my
chances of getting a good overall unit score.

From negative thinking to neutral thinking
Participant Quote
167

Felt disappointed. I decided to change my mindset and commit to study for
the next test to improve my mark.

23

I felt disappointed. I continued as per usual. However, I attended all lectures
and tutorials, trying to gain more knowledge.

68

After that experience, I felt discouraged to aim for a distinction again;
however, after a while, I began to prepare for next semester, planning study
times and sorting out how I would write my notes.

From negative thinking to productive actions due to perceiving nothing can be
changed
Participant Quote
125

I felt very disappointed at myself, thinking I could have done better.
However, there is nothing else I could have done to change the situation. I
quickly put this matter behind me and moved on to studying for my next
exam.

176

149

At first, I was disappointed, angry and upset. However, a while after, I
realized there was nothing I could do about my mark. I just had to dedicate
more time and seek assistance in order to improve my performance.

173

I was fairly disappointed with my failure; however, I knew that I could not
change the past and that I would have to find a way to conquer my
difficulties, so I took it in my stride rather well.

125

I felt very disappointed at myself, thinking I could have done better.
However, there is nothing else I could have done to change the situation. I
quickly put this matter behind me and moved on studying for my next exam.

114

I figured I would study more, but that was it. It was in the past and there was
nothing I can do to change that particular mark so I didn't let it get me down
and I just got on with life.

From negative to less negative due to low expectations
Participant Quote
2

I felt upset; however, I was not disappointed. As I already knew that I did
not do well, my expectations were not high when receiving the grade.

11

I felt upset and angry. However, my mark was not surprise, because I knew I
didn't do so well when coming out of my exam.

178

I felt bad; however, deep inside, I somehow knew that I would get a low
mark since I didn't really study well for it.

185

I knew I had done badly after walking out of the exam. I took it lightly, I
suppose. I tried to justify that it is only worth 15%.

177

Appendix 10
Comparing High/Low Cognitive Flexibility Groups (mean ±1 sd) and
(mean ± .5 sd)
Comparing High/Low Cognitive Flexibility Groups (mean ±1 sd)
Theme

High cognitive flexibility (N=29)

Finding
alternative
strategies

I felt guttered, but I studied harder and
picked up a new routine. This resulted in
passing the end of year Human Biology
exam. (Participant 242)

Coping
flexibility
and selfmotivation

Cognitive
appraisal

Low cognitive flexibility
(N=46)
I felt it's time for me to
change, so this semester, I
ask more help from my mates
and teachers for studying
tips, and at the moment, I am
still working on it.
(Participant 187)

I felt disappointed...However, after a while
of reflection, I could see the bigger
picture...And in turn now has motivated to N.A.
succeed even more in all assessments after
the failure. (Participant 165)
I was disappointed...but only briefly. I
came up with new motivation and I
managed to regained determination to
improve and persevere. (Participant 60)

N.A.

N.A.

N.A.

Note: There were no cognitive appraisal examples within the high cognitive flexible group (mean+1sd) because the standard
deviations of cognitive flexibility is low (SD= .55).
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Comparing High/Low Cognitive Flexibility Groups (mean ± .5 sd)
Theme

High cognitive flexibility (N=97)

Low cognitive flexibility
(N=78)
Finding
I changed my schedule and spent more time I felt disappointed. I
alternative
work on it! (Participant 35)
decided to change my
strategies
mindset and commit to
study for the next test to
improve my mark.
(Participant 167)
I felt guttered, but I studied harder and
I felt it's time for me to
picked up a new routine. This resulted in
change, so this semester, I
passing the end of year Human Biology
asked more help from my
exam. (Participant 242)
mates and teachers...
(Participant 187)
I felt this problem is challenge. I tried to
N.A.
change the methods and survey possible
solution. (Participant 37)
Coping
I was disappointed and slightly angered, but N.A.
flexibility and only briefly. I came up with new motivation
selfand I managed to regained determination to
motivation improve and persevere. (Participant 60)
Cognitive
I felt vanity and disappointed myself because N.A.
appraisal
even during the exam, I was convinced about
the writing I did. However, I rather thought
positively that learning philosophy was a
good experience, and it definitely helped me
improve background knowledge. (Participant
67)
I felt disappointed and angry with myself.
N.A.
However, after a while of reflection, I could
see the bigger picture... (Participant 165)
I felt sad and frustrated; however, I just took N.A.
it as a learning curve and decided...I was
planning to increase my chances of getting a
good overall unit score. (Participant 190)
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Appendix 11
The Relationship between Improvement-Oriented Behavior and
Innovating from Failure

High innovating from failure (N=45)
I felt strongly disappointed in my effort and
reviewed my paper in depth. After which I was
slightly more satisfied, as there was little left I
do besides attempting to reinforce my
knowledge. (Participant 27)
I felt this problem is challenge. I tried to
change the methods and survey possible
solution. (Participant 37)
I tried to train my concentration and have the
timetable to plan what I should do in a
particular time. (Participant 52)
I felt strongly disappointed in my effort and
reviewed my paper in depth. After that, I was
slightly more satisfied as there was little left I
did besides attempt to reinforce my
knowledge. (Participant 52)
I felt guttered, but I studied harder and picked
up a new routine. This resulted in passing the
end of year Human Biology exam. (Participant
242)
I felt disappointed. I reacted by making sure I
studied hard and effectively for all my ensuing
exams. (Participant 88)
I knew passing would be a 50/50, so I wasn't
distraught but still annoyed. Have repeated the
unit and lifted effort... (Participant 234)

Low innovating from failure (N=36)
I shocked, because I did not expect
and never imagine that. Then, I try
to read all the theories on textbook
and do more practice. (Participant
239)
After failing my test, I was very
upset with myself, and I cried and
got angry, but then I booked another
test and practiced looking more.
(Participant 245)
N.A.
N.A.

N.A.

N.A.
N.A.
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Appendix 12
Comparing High/Low Control-Oriented Behavior Groups (mean ±1
sd) and (mean ± .5 sd)
Comparing High/Low Control-Oriented Behavior Groups (mean ±1 sd)

Failure
correction

High controloriented
behavior
(N=34)
N.A.

Low control-oriented behavior (N=28)

Focused
attention

N.A.

I was really disappointed at first, didn't really show
it but was really sad. Eventually just looked at the
mistakes I made and am actively working to fix
them. (Participant 30)
N.A.

Prevention
focus

N.A.

N.A.

Comparing High/Low Control-Oriented Behavior Groups (mean ±.5 sd)

Failure
correction

Focused
attention

High control-oriented behavior
(N=56)
N.A.

Made sure that I pay serious
attention to every test/exam, even
though I feel confident for it.
(Participant 83)
For the goal that I think of, I should
get more detail so I can reach it step
by step not just a final goal which
did not have some process.
(Participant 133)

Low control-oriented behavior
(N=56)
I was really disappointed at first,
didn't really show it but was
really sad. Eventually just looked
at the mistakes I made and am
actively working to fix them.
(Participant 30)
N.A.

N.A.
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Prevention
focus

I felt pretty upset and disappointed
in myself. I wondered how I could
prevent this from happening in the
future and have taken steps to
prevent it for happening again this
semester. (Participant 57)

N.A.

Appendix 13
The Relationship between Control-Oriented Behavior and Innovating
from Failure
High innovating from failure (N=45)
I was really disappointed at first, didn't
really show it but was really sad.
Eventually just looked at the mistakes I
made and am actively working to fix
them. (Participant 30)
I felt pretty upset and disappointed in
myself. I wondered how I could prevent
this from happening in the future and
have taken steps to prevent it for
happening again this semester.
(Participant 57)

Low innovating from failure (N=36)
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Appendix 14
The Word Frequencies of High- and Low-Activated Negative
Emotions from Failure
High-activation negative emotions after failure
Upset
Angry
Annoyed
Shocked
Discouraged
Betrayed
Nervous
Mad
Screamed
Total
Low-activation negative emotions after failure
Disappointed
Bad
Sad
Frustrated
Depressed
Ashamed
Disheartened
Lazy
Regret
Exhausted
Not happy
Dark
Distressed
Overwhelmed
Blamed
Defeated
Shattered
Apathetic
Panic
Painful
Silly
Devastated
Dejected

Frequencies
29
24
15
9
3
1
2
4
1
88
Frequencies
98
30
16
13
9
6
5
4
5
3
2
1
1
2
1
2
2
1
1
1
2
2
3
183

Unpleasant
Hollow
Feel down
Total

1
1
1
208

Appendix 15
Participants with both High- and Low-Activation Negative Emotions
after Failure
After finding out about the job being given to someone else, I felt disappointed and
annoyed at first. This was the sixth time.
I felt disappointed/annoyed. I acted normally after getting these results.
Followed up reasoning behind poor mark, felt disappointed and annoyed.
Felt disappointed and annoyed with myself, made a plan regarding how I can achieve
very high marks for the remaining assignments and exam for the unit to make up for
this setback.
I felt annoyed that I had put a lot of effort into studying and was still not able to answer
the questions in the exam well, which felt like a waste of time and made me
disappointed in myself.
I felt annoyed and frustrated, so I changed courses.
I felt annoyed and frustrated. I was helpless because at this stage, there was nothing I
could do. I tried not to beat myself up about it but I put myself down for not getting a
doctor's note.
Upset and frustrated. This resulted in stress and emotional eating as a coping
mechanism
Was incredibly sad and upset. Felt like I was in a dark place.
I felt tired and exhausted but also annoyed that my efforts went unnoticed.
Annoyed, sad, and depressed.
I felt upset and a bit disheartened, and as a result, it did knock back my confidence a
bit. At first, I was also a bit annoyed and this was reflected in my behavior.
I was upset, I cried and was disappointed that although I studied hard, I was unable to
complete the oral.
I felt pretty upset and disappointed in myself. I wondered how I could prevent this from
happening in the future and have taken steps to prevent it for happening again this
semester.
184

Very disappointed, upset, defeated.
I was firstly happy that I passed, but then remembering the hours if study I put in, I felt
disappointed and upset with myself. I filed away my result, as I didn't want to see it
again.
I was upset and disappointed in myself. I didn't react with changes in my behavior,
though.
I was really upset, I was so disappointed in myself, and I was ashamed of receiving a
bad mark for a subject which I had always been top of the class for.
Felt: angry with myself, embarrassed, lazy, did: finished the assignment in extra time,
behaved: worked fast to finish the assignment.
Feel disappointed, angry with myself, stressed! Tried to motivate myself for another
semester and seek advice with my friends and family.
Angry, disappointed, discouraged, and demoralised.
Stressed, angry, worried, and disappointed.
At first I was disappointed, angry and upset; however, a while after, I realised there was
nothing I could do about my mark and just had to dedicate more time and seek
assistance in order to improve my performance.
I was initially disappointed and felt angry because it was just before holidays; I decided
to go out clubbing with friends to get my mind off of it.
I felt disappointed and angry with myself. However, after a while of reflection, I could
see the bigger picture and realise that the outcome isn't final. And in turn now has
motivated to succeed even more in all assessments after the failure.
I was pretty angry and upset. Really wanted to compete and have the chance at
winning. Mostly, I was disappointed.
Shocked and disappointed.
Distressed and shocked by the fact that how much the final exam affected my unit
average. Considered special consideration if I am sick for the exam in the future.
Mad, really mad and disappointed.
I felt ashamed, and embarrassed when asked how my time at the company was. I feel
angry that I didn’t work hard enough.
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Appendix 16
The 40 Participants who did not Describe Negative Emotions

Behavior

Participant Quotes

Improvementoriented
behavior

6
11

35
36

37
52
64

74

I study harder now in third year, but I still play games. My
marks are better now because I balance my studies and my
games better.
The same experience is when I am in year 12 and I need to
prepare my final exam for going to university. I try so
hard on it and learning and reading every day. So finally, I
did it.
I changed my schedule and spent more time work on it!
Just calm down, talk with friends after work. Bring a good
mind to deal with colleagues and find a good way to
manage team members. First, keep a good time control on
the project. Second, find a good way to focus everyone on
the project.
I felt this problem is challenge. I tried to change the
methods and survey possible solution.
I tried to train my concentration and have the timetable to
plan what I should do in a particular time.
I have become motivated to do better after the first
assignment because I believed myself to be capable of
answering the question on second assignment. Hence, I
scrutinised every detail in the readings and write out
according to the question. Turned out to be only slightly
better. The comments were the lack of evaluation of the
points I made. Then, I got demoralised this time, and I
would never go for another unit like that again, for it
wasn't easy as I thought it was and I never thought I could
get the results I want with this kind of assessment.
Thankfully, that neither was the end for that unit, and I
wouldn’t repeat nor take another similar unit.
After the experience, I felt I had a lot less knowledge
about my course than I initially did. I felt that I was going
to be left behind because this online quiz covered the
basics taught to us in the first few weeks, and I felt that I
was now struggling quite early in the course. I
immediately thought about different strategies I could use
to help me study more effectively, and as a result, I have
186

signed up for peer-assisted study sessions, which I didn't
feel I needed before the quiz.

78
79
100
138
141
158
170
187
242
243
249
169
Control-oriented 83
behavior
226
133
Cognitive
flexibility

85

176

I tried to start in the new place, and I restarted to find a
goal and try to achieve it through working hard.
Put it behind me and moved on to my next objective.
I responded by taking a more proactive role in my study as
well as establishing some social support to receive an
objective view on how well I was doing.
I went to class more and concentrated on studying more.
I changed my schedule to allow more time to study.
Felt - No different, just means I need to study harder for
final exam.
I tried and work harder the following semester.
I felt it's time for me to change, so this semester, I asked
more help from my mates and teachers for studying tips,
and at the moment, I am still working on it.
I felt guttered, but I studied harder and picked up a new
routine. This resulted in passing the end of year Human
Biology exam.
I felt gutted and insignificant, but also the urge to do
better.
Quickly responded to the issues that arose and found the
quickest solutions. Felt stressed but determined to keep the
processes going.
I decided that for end of year exams, I was going to stay
focused and try bringing my average back above 8
percent.
Made sure that I pay serious attention to every test/exam,
even though I feel confident for it.
I realised I had to read the question a bit more and pose
my own ideas about something when asked to do so.
For the goal that I think I should get more detail so I can
reach it step by step not just a final goal which did not
have some process.
Immediately after the exam, I knew I wouldn’t achieve the
score I was aiming for. There was not a lot I could do
except put it behind me and use it as motivation for future
studies.
I have considered changing my majors after I began my
classes. But after 2 weeks study, I found I love commerce
steps by steps. And science mathematics is not what I
187

really want. So I decided to insist on my commerce
majors.
164

114

53
185
Tension
reduction

155

Ineffective
coping

107
175
221

230
250
137
182

I did look back; I thought to myself, why I was so
confident. It was because I had never failed something like
this, nor was I prepared to fail. I did, however, and now,
every time there is something important, I do try telling
myself not to take things for granted and never be too
confident.
I figured I would study more, but that was it. It was in the
past, and there was nothing I can do to change that
particular mark, so I didn't let it get me down, and I just
got on with life.
I felt fine. I got pretty close to my goal.
I knew I had done badly after walking out of the exam, I
took it lightly, I suppose, I tried to justify that it is only
worth 15%.
Tried to relax and not over exert and stress myself out for
the deferred papers.
I decided that I will not take units related to this subject
matter in the future.
I got insomnia after failed the project.
High levels of stress occurred, affecting other units and
motivation towards external circumstances such as work.
Affected motivation especially towards weekly activities
in the same unit.
I was demotivated, ended up sleeping for two days
straight. Kind of gave up on my 3rd exam.
I quit my job because I felt that something had to be done,
I felt like I was not getting anywhere with the situation
and needed to remove myself from the arising stresses.
Felt like I had played my role but had a few games where I
felt I let the team down, which contributed to not making
finals.
After turning in the assignment, I felt combined levels of
relief and unease. Relief because it was over and I didn’t
have to worry about attempting it anymore, and unease
because now I had to wait to find out the results, to know
how many marks I would have to make up elsewhere. I
also felt a lot of pressure to perform better in future
assessments for this unit. After handing in the assignment,
I went and watched videos on YouTube for a few hours to
wind down and try and forget about the assignment.
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Appendix 17
Quotes Related to Self-Judgment
Participant Quote
109

I felt angry failing a unit, and it was one of my bad experiences at Uni. I
decided to work hard in the next semester by challenging myself with
another economic unit.

224

I felt disappointed in myself that I didn’t put in the required effort to achieve
this goal. It made me feel like a failure. As a result, I made myself feel better
by doing entertaining things.

9

I felt bad for failing, worried I would fail the unit, started thinking I should
take study more seriously.

150

I felt defeated. Although I tried really hard, it did not matter. After receiving
my grade, I was not motivated to try in tutorials and missed some lectures in
the unit.

135

Very disappointed, upset, and defeated.

75

I felt ashamed and embarrassed when asked how my time at the company
was. I feel angry that I didn’t work hard enough.

160

I told everyone around me I got a better mark than I actually did, as I was
embarrassed and ashamed.

218

I felt ashamed, and I told myself not to do that again in the future. I would
like to work to my best and not leave things at the last minute.
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76

I felt incredibly disappointed with myself and ashamed. I spent a large
amount of time self-doubting myself and not wanting to try again, but then, I
got over it and re-enrolled in the paper.

21

I tried to rectify the situation by stealing the ball back, but it came to no
avail. Once that didn’t work, then I felt sad and ashamed at my failures. I
then sat down after the game, contemplating what I had just done.

19

I was really upset, I was so disappointed in myself, and I was ashamed of
receiving a bad mark for a subject which I had always been top of the class
for…

58

I did badly for both my exams, and I was very disappointed. I blamed
myself after that and was not in a good mood.

48

At the time, failing to attain this goal made me very upset. I responded by
becoming very withdrawn and quietly self-loathing and destructive.

97

It was the first time I had failed an assignment, ever. So I was very shocked
because I had read the assignment criteria wrong. I felt the fail was a result
of a stupid mistake on my behalf.

42

I felt very disappointed in myself and felt stupid because I believed I had
studied hard and understood the material.

186

I felt sad and miserable; I didn't want to go back to university and started to
behave in a foolish manner.

Total cases: 16
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Appendix 18
Quotes Related to Isolation
Participant Quote
143

I felt disappointed and frustrated. I just stayed home alone most of the time
for few days...

14

I felt pretty bad. Didn't socialize as much, kept quiet, felt like a failure.

48

At the time, failing to attain this goal made me very upset. I responded by
becoming very withdrawn and quietly self-loathing and destructive.

77

Very upset, cried and didn't talk to anyone.

171

I felt very de-motivated after the test and also upset that I didn't study that
unit for quite a bit. I didn't really talk to anyone else but just watching some
videos to distract me from thinking about it.

132

I felt demotivated and very upset to receive the mark that I obtained, which
they gave on the spot. I didn't study for the day and the next because I was
still thinking about it. I watched TV and any procrastination to not think
about the experience. I didn’t talk to anyone.

153

I was very dejected when I saw my results. I locked myself in my room and
secluded myself from my friends. I reflected on how hard I studied for the
unit and what kind of mistake did I make during my revision for the unit.

Total cases: 7
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Appendix 19
Quotes Related to Overidentification
Participant Quote

18

Disappointed, cried, and worried.

90

I felt disappointed that the study hadn't paid off and worried about my future
tests.

131

Stressed, angry, worried, and disappointed.

140

I felt sad and disappointed. I was worried about the consequences, like how
my parents will react if they knew that my studies are getting worst by the
day. I keep going out with friends so I can relax, because I am so stressed
over it.

9

I felt bad for failing, worried I would fail the unit, started thinking I should
take study more seriously.

13

Was incredibly sad and upset. Felt like I was in a dark place.

62

Feel so depress and regret.

98

Sad and regret.

152

I felt regret, I just called my friends and told them what happened, but I was
relieved that it was over.

184

I was disappointed when I got semi-exam results and regretted that I didn't
work hard and shamed.
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213

Feeling of failure, regret. Mood was one of disappointment of oneself.

216

I was stressed and disappointed and regretted.

246

I regret I was lazy.

231

Low self-esteem, distress, and panic.

212

Distressed and shocked by the fact that how much the final exam affected
my unit average. Considered special consideration if I am sick for the exam
in the future.

127

Upset and frustrated. This resulted in stress and emotional eating as a coping
mechanism.

126

My mind kept replaying the whole scenario in the exam room, and I just
cringe at the memory. It was painful to go through the experience over and
over again. I felt stupid, like I made a fool out of myself. I felt like I…

175

I got insomnia after failed the project.

Total cases: 18
Note. When individuals overidentify failure, it may result in high anxiety. High anxiety is found
to be related to maladaptive physiological symptoms, such as emotional eating (Goossens, Braet, Van
Vlierberghe, & Mels, 2009) and insomnia (Ohayon & Roth, 2003). For example, participant 127
exhibited emotional eating and participant 175 exhibited insomnia, which could be indicators of
overidentifying failure.

193

Appendix 20
Comparing High/Low Self-Compassion Groups (mean ±1 sd)
Theme
Self-kindness

High self-compassion (N=40)
I was devastated seeing the
results. My effort didn't pay off. I
tried to console myself by
thinking that I can still make up
for it in the next exam and that I
will have to try harder.
(Participant 5)
I felt defeated. Although I tried
really hard, it did not matter.
After receiving my grade, I was
not motivated to try in tutorials
and missed some lectures in the
unit. (Participant 150)
N.A.

N.A.
Self-judgment
N.A.

N.A.

Humanity

N.A.

Low self-compassion (N=37)
N.A.

Very disappointed, upset, and
defeated. (Participant 135)

I felt ashamed, and embarrassed
when asked how my time at the
company was. I feel angry that I
didn’t work hard enough.
(Participant 75)
I told everyone around me I got a
better mark than I actually did, as
I was embarrassed and ashamed.
(Participant 160)
At the time, failing to attain this
goal made me very upset. I
responded by becoming very
withdrawn and quietly selfloathing and destructive.
(Participant 48)
My mind kept replaying the whole
scenario in the exam room, and I
just cringe at the memory. It was
painful to go through the
experience over and over again. I
felt stupid, like I made a fool out
of myself. I felt like
I…(Participant 126)
N.A.
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Isolation

N.A.

Very upset, cried and didn't talk to
anyone. (Participant 7)

N.A.

I felt guilty and felt like the whole
world was ending. I was not
happy and kept beating myself up
about it, because I was not proud
of failing. I behaved badly around
my family and taking out all my
anger on my friends and family.
(Participant 191)
N.A

Mindfulness

I felt vanity and disappointed
myself because even during the
exam, I was convinced about the
writing I did. However, I rather
thought positively that learning
philosophy was a good
experience, and it definitely
helped me improve background
knowledge. (Participant 67)
Overidentification I felt disappointed that the study Disappointed, cried, and worried.
hadn't paid off and worried about (Participant 18)
my future tests. (Participant 90)
I was disappointed when I got
semi-exam results and regretted
that I didn't work hard and
shamed. (Participant 184)
I was stressed, disappointed and
regretted. (Participant 216)

I felt regret. I just called my
friends and told them what
happened; but I was relieved that
it was over. (Participant 152)
Upset and frustrated. This resulted
in stress and emotional eating as a
coping mechanism. (Participant
127)
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