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Abstract
This paper focuses on the relevance of stress mindsets to college students. Stress mindsets describe the intuitive beliefs that people hold about the nature of stress as either enhancing or debilitating. In two studies, we sampled distinct groups of current or recent college students (N = 1170) regarding their stress mindsets, perceived distress, well-being, academic performance, procrastination habits, descriptions of stress, and personality characteristics. Our five main goals were to: (1) replicate prior findings that stress mindsets predict perceived distress, well-being, and academic outcomes (GPA), (2) assess how stress mindsets relate to procrastination, (3) explore whether language can reveal students’ stress mindsets, (4) consider how Big 5 personality traits inform stress mindsets, and (5) test whether stress mindset predicts important outcomes even when controlling for the potential third variable of personality. Our results supported prior research in noting that an enhancing stress mindset was associated with lower perceived distress, higher well-being, and higher GPA. Study 1 also indicated that an enhancing stress mindset predicted lower procrastination. Enhancing stress mindsets were significantly associated with positive emotional language, negative emotional language, and words related to drive, achievement, and reward across studies. Stress mindset was also associated with personality; participants were more likely to hold an enhancing stress mindset when they were lower in openness, higher in conscientiousness, higher in extraversion, and lower in neuroticism. Finally, after controlling for relevant personality traits, stress mindset continued to be a significant unique predictor of perceived distress, well-being, and GPA, but not procrastination. Together, our findings underscore the relevance of stress mindset to important outcomes in college students, suggesting that language can provide a window into stress mindsets, and that personality may play a role in shaping one’s beliefs about the nature of stress. 
Speaking of Stress: Predictors and Consequences of Stress Mindset in College Students
Who doesn't talk about stress? Hans Selye, one of the founders of stress research, defined stress as a non-specific bodily response to any demand for change. He also characterized stress to result in either positive (eustress) or negative (distress) emotions (Selye, 1974; Tan & Yip, 2018). On a college campus, the topic of stress is consistently discussed amongst students, and for good reason. According to the American College Health Association, over 80% of college students reported feeling moderate to severe levels of stress within the last 12 months (2019). This is likely because college students face numerous, often competing demands including juggling a potentially rigorous course load, worrying about student loans and finances, and maintaining a fulfilling social calendar; not to mention employing a healthy eating and workout regimen, and getting a solid eight hours of sleep. It’s no wonder then, that stress is referred to as an “epidemic among college students” (AIS, 2019). The use of the word “epidemic” highlights the fact that as a society, we largely tend to view stress as debilitating, personifying it as an “illness” that is best avoided. 
In addition to the cultural metaphors that personify stress as a maladie, there is a plethora of scientific literature that links stress to tangible health concerns. Stress has been associated with physiological symptoms like heart palpitations and excessive sweating, as well as more severe conditions like heart disease and an overall increased risk of mortality (Keller et al., 2012). In addition, stress can lead to undesirable mental health diagnoses like depression, anxiety, schizophrenia, and even suicidal ideation (Salleh, 2008; Feng et al., 2015). This evidence is consistent with metaphors suggesting that stress is generally debilitating. Yet, there is also plenty of research linking stress to enhancing outcomes like increases in productivity, psychological growth, and improved focus (Crum et al., 2013). Although debilitating beliefs about stress are widely prevalent, at its core, stress is a reminder that people care about pursuing meaningful goals. It can act as a motivator to support our learning and connect us to some of life’s most important yet challenging experiences: building stable relationships, succeeding academically and professionally, and maintaining a healthy equilibrium between work and play (Crum et al., 2013). 
Science thus suggests that the consequences of stress can be both negative and positive. Many intuitive beliefs about the nature of stress can parallel these scientific findings: some believe that the nature of stress is inherently debilitating, whereas others believe it is inherently enhancing. These implicit beliefs have been termed stress “mindsets.” Mindsets are characterized as a metaphorical lens through which we orient ourselves towards a specific set of associations or expectations (Zion & Crum, 2013). People can have mindsets about many domains, including those relating to willpower (Job et al., 2018), gratitude (Emmons & Stern, 2013), and intelligence (Dweck, 2017). Given that in general, beliefs guide decision-making and people’s actions, mindsets can be quite consequential in everyday life. Sometimes mindsets can even spark self-fulfilling prophecies (Rosenthal, 2010) in that people’s mindsets can lead to outcomes that make the original belief “true” (Dweck, 2017; Wegmann, 2018; Crum & Phillips, 2015). Recent research points out that the effects of human mindsets can impact everything from learning strategies and handling academic adversity to personal self esteem and motivation (Wellinger, 2019; Gál et al., 2020).
The present studies aim to investigate the underlying variables that contribute to mindsets about stress in a specific population, college students, as well as how these mindsets impact well-being and academic outcomes. More specifically, how are stress mindsets expressed? Can stress mindsets be detected, for example, in the language students use to talk about stress? Are there individual differences between students that shape their mindsets? More broadly, how can we predict stress mindsets to better appreciate them? In the sections that follow, we will review the theories and findings that guide stress mindset research and its burgeoning relevance to the college student population. 
Why Beliefs about Stress Matter: Stress Mindset Theory 
Lazarus and Folkman (1984) paved the way towards Stress Mindset Theory by exploring how situation-specific interpretations, called appraisals, shape people’s reactions to demands for change. According to their transactional model of stress and coping, humans are consistently monitoring and making sense of stimuli in their environments (Lazarus, 1966; Lazarus & Folkman, 1984; Briggs et al., 2017). The process of appraising, or judging, these stimuli can result in coping strategies that lead to favorable, unfavorable, or unresolved outcomes. Favorable outcomes usually arise from adopting positive feelings towards demands or stressors (eustress), while unfavorable outcomes usually arise from negative feelings (distress) towards those same stressors. Unfavorable outcomes often push the individual to reconsider their coping strategies in order to alleviate feelings of distress (Lazarus, 1966; Lazarus & Folkman, 1984; Briggs et al., 2017). Lazarus and Folkman’s stress and coping framework (1984) also notes that stressors that feel controllable are usually interpreted as “challenges” rather than “threats.” Since people feel capable of tackling these stressors, they can engage with them in a more productive manner, ultimately confronting said stressor rather than avoiding it (Jenkins et al., 2021). These preliminary ideas surrounding favorable and unfavorable outcomes as well as environment-based appraisals have since been extended to broader beliefs about stress that people may hold. 
These broader beliefs are known today as stress mindsets. Crum and colleagues proposed that people can hold one of two opposing mindsets regarding stress: the “stress-is-enhancing” mindset and the “stress-is-debilitating” mindset. Those with an enhancing stress mindset view stress as having enhancing, or valuable, consequences for performance and productivity, health and well-being, and learning and developmental growth (Crum et al., 2013). The more commonly experienced debilitating stress mindset involves the belief that stress has debilitating, or deteriorating consequences for those same outcomes related to performance, health, and learning (Crum et al., 2013). 
Effects of Stress Mindset on Student Performance and Well-being
Growing evidence suggests that the mindset one holds about stress can shape concrete outcomes related to performance, perceived distress, and overall well-being (Keech et al., 2018). In one study, those who believed stress to be harmful, consistent with a debilitating stress mindset, were at greater risk of premature death (Keller et al., 2012). In contrast, perceiving stress in an optimistic manner has been linked to more adaptive coping abilities and lowered perceived distress, which ultimately support better overall health (Jenkins, 2019). Another study on Navy SEALs showed that those with enhancing stress mindsets exhibited greater persistence in extreme training conditions, faster obstacle course times, and fewer negative evaluations from peers and instructors, all of which support the notion that our mindsets have tangible and significant effects on human performance (Smith et al., 2020). Stress mindsets were also studied in a group that inevitably experience high levels of stress: police officers. In this police officer sample, stress mindsets directly predicted proactive behavior, perceived physical symptoms, and psychological well-being (Keech, 2020). These significant impacts of stress mindset have led to the development of interventions designed to change stress mindset, such as providing participants with information on the nature of stress and then training them to consciously choose an enhancing mindset (Crum et al., 2017). Another intervention focuses on helping participants reappraise the ways in which they respond to stressors, thus emphasizing the opportunities inherent in stress (Jamieson et al., 2018). In addition to interventions, teaching habits like self-efficacy and optimism, which are related to enhancing stress mindsets, may also prevent negative stress outcomes (Feng et al., 2015). 
While Crum’s innovate earlier work on stress mindsets examined adults working at large financial institutions (Crum et al., 2013), more recent work has focused specifically on stress mindsets in college students and its effects on important academic and well-being outcomes. While some undergraduate students might idealize eliminating stress from their lives, stress is actually a vital part of growing up. As young adults, college students face a number of factors that contribute to their stress: becoming self-sufficient and moving away from home, trying to retain large amounts of information in short amounts of time for exams, and constant changes in social support and living environments (Wegmann, 2018). Thus, one’s ability to reinterpret how something like stress in these situations can be helpful instead of harmful may be extremely relevant to the college student experience. A correlational study found that enhancing stress mindsets were linked with higher well-being, higher academic performance, and lower perceived stress (Keech et al., 2018). An experimental study focused on teaching imagery based stress mindset interventions for undergraduate university students suggests that changing one’s stress mindset can have immense benefits for coping with the inherent stressors associated with college (Keech et al., 2019).
Clearly, one’s appraisal, or mindset concerning stress can have significant effects on a multitude of factors. Given the broad scope of mindset consequences, there is adequate reason to push for further research on how stress mindsets can be both expressed and anticipated. The first goal of our research was to replicate prior findings in college student samples, specifically that stress mindset predicts outcomes related to perceived distress, well-being, and academic performance (Keech et al., 2018). 
Do Procrastination Habits Predict Stress Mindset?
Given that students have an exorbitant amount of competing responsibilities in college and it is impossible to complete them all at once, the ability to manage time effectively is an important skill. Time management is a big challenge for college students: 70 to 95% of undergraduate students experience problematic academic procrastination, such as delaying studying for an exam or putting off an assignment, especially when they feel expected to perform at a certain level (Gargari et al., 2011). 
A second goal of the present studies was to examine the relationship between stress mindset and procrastination. At its core, procrastination has a basis in avoidant coping mechanisms because it involves avoiding completing a specific responsibility that is causing stress. Stress mindsets have been linked to several differences in coping, with enhancing stress mindsets related to more approach and adaptive forms of coping (Keech et al., 2019; Lazarus & Folkman, 1984; Jenkins et al., 2021). Procrastination, on the other hand, as an avoidant coping strategy, would be considered a maladaptive method of coping (Jenkins et al., 2021). Perfectionism is also connected to procrastination, especially amongst high achieving students. Students often engage in self-handicapping behaviors, inadvertently constricting the amount of time they have to complete a task. Procrastination sets up an explanation for work that is not consistent with a student’s internal standards: they simply didn’t have enough time. This is understood as task avoidance, and ends up subduing the student’s feelings when their work is not at the level they wanted (Eckert et al., 2016). They can rationalize that the reason for this subpar performance was not their own intellectual effort or ability, but simply the shrunken time frame in which they had to complete it. Since an enhancing stress mindset is associated with approach coping, and procrastination is associated with avoidant, rather than approach coping, and we predict that students with enhancing stress mindsets will procrastinate less. 
 Are Stress Mindsets Revealed in Language?
Stress mindsets are evidently relevant to various physical and psychological outcomes, but how are mindsets recognized or revealed in everyday life? One way that people convey their implicit beliefs about the world is through language. For example, the metaphorical language that people use to describe abstract concepts, like teaching or crime, can convey different ideas about how these concepts work. For example, comparing teachers to coaches versus sculptors conveys different beliefs about how much responsibility teachers hold for student learning (Hard et al., 2021). As another example, language that metaphorically relates crime to a virus versus a beast conveys different understandings about how crime works and critically, how crime should be managed (Thibodeau & Boroditsky, 2011). Thus, language can be used as a window into how others’ view the world. Language can also provide a window into emotional states and mental health. Given the fact that we actively use language to gain insight into our emotional health through forms of psychotherapy and analysis, it follows that we can also consider language to act as a vehicle for understanding our underlying psyches (Pennebaker, 1992). 
The third goal of the present studies was to examine whether patterns of language are associated with different stress mindsets. Recent research (Ebrem, 2020), suggests that language can also be used to infer a person’s mindset regarding intelligence, specifically the belief that one’s intelligence is either malleable and developing (growth mindset) or rigid and static (fixed mindset). Intelligence mindsets are associated with a variety of academic outcomes like focus and productivity, as well as student well-being (Dweck, 2017; Alvarado et al., 2019). In one study (Ebrem, 2020), researchers analyzed students’ responses to questions such as, “Do you think of yourself as intelligent? Why or why not?” and, “What do you think caused you to have the level of intelligence that you have?” Researchers found that they could infer, at better than chance accuracy, the intelligence mindset of the student based on that student’s written responses. The idea that mindsets can be inferred from language is important for at least two reasons. First, mindsets are typically measured using formal scales, which are usually transparent about what they are measuring. For participants who already know something about mindsets, a scales’ transparency may lead participants to respond in a socially desirable way. In contrast, the purpose of a free response question may be far less evident to participants and thus lead to greater honesty in their answers (Ebrem, 2020). A second reason that inferring stress mindsets from language is important is that language may be a critical means by which mindsets are transmitted to other people and throughout communities. In a sample of fifth graders, those who were verbally praised for their effort on an assignment (e.g. persevering through a difficult question) improved significantly more than children who were praised for their concrete intelligence ability (e.g. whether or not they got a question right) (Dweck, 2007; Xing et al., 2018). This work suggests that language can be an impactful tool for transferring beliefs in ways that affect academic success.
The study by Ebrem (2020) used human coders to interpret mindsets in language, but there are computer programs that have been developed to automate the detection of patterns in human language. Text analysis applications and word libraries have been reliable and valid methods of analyzing text for years (Tausczik & Pennebaker, 2010). Specifically, the LIWC (Linguistic Inquiry and Word Count) analysis program is found to be superior to PCAD (Psychiatric Content Analysis and Diagnosis) in identifying emotional expression through text (Bantum & Owen, 2009). The LIWC program includes a processing feature and multiple word dictionaries that can be used to analyze bodies of text, including peoples’ responses to a specific question. The program then quantifies the degree to which certain language themes are found within those responses. Given that written descriptions of intelligence were found to be a reliable indicator of a student’s intelligence mindset (Ebrem, 2020), can students’ descriptions about stress reliably predict stress mindset as well? More specifically, can we detect those stress mindsets using an automated text processing application like LIWC? 
In our studies, college students responded to three questions that asked them 1) how they define stress, 2) what synonyms they use for stress, and 3) the role that stress plays in their life. We then analyzed their responses using the LIWC program and focused on several linguistic categories that we believed would be connected to students’ beliefs about stress as well as their academic habits. These variables, considered “psychological processes” in the LIWC word library are: positive emotion, negative emotion, achievement, reward, risk and drive. Drive is an overarching category that includes the following three subcategories: achievement, risk, and reward. Positive emotion language, which includes words like “love” and “nice,” has been shown to be commonly used in writing about positive events. In contrast, negative emotion words, like “burdensome” and “trauma,” were used to describe negative events (Kahn et al., 2007). Thus, we would expect that students who think of stress as more enhancing would use more positive emotional language when writing about stress, whereas students who have more debilitating views of stress would use more negative emotion words. We also predicted that those with an enhancing stress mindset would use more words related to drive and its subcategories consisting of achievement (e.g., “success,” “better”), reward (e.g., “take,” “benefit”), and risk (e.g. “danger,” “doubt”). Given that an enhancing stress mindset involves a belief that stress can be utilized to motivate oneself, we expected that students with an enhancing stress mindset would have high expectations for themselves and this would manifest in utilizing language about drive, but especially about achievement. We also expected that these students would use reward related language in their writing about stress because an enhancing stress mindset poses that stress leads to rewarding outcomes, like increased productivity or motivation. We did not have specific predictions for risk related language, but included it as it could be pertinent to a student’s decision-making skills, and therefore their mindset regarding academic stress. 
Does Personality Predict Stress Mindset?
What leads different individuals to form specific beliefs, or mindsets, about the nature of stress? The fourth goal of the present studies was to examine one possible contribution: personality. The Five Factor Model of Personality, commonly known as the “Big Five” model, includes five key traits considered to make up the most basic and fundamental components of personality: openness, conscientiousness, extraversion, agreeableness, and neuroticism. Openness refers to the cognitive ability and desire to engage with creativity and imagination. Conscientiousness describes a tendency towards efficiency and competence. Extraversion is characterized by seeking excitement through social interactions. Agreeableness is synonymous with being warm, trusting, and reliable, and tending to put others before oneself. Finally, Neuroticism has a negative connotation in that it refers to emotional instability and vulnerability through self-consciousness (Shi et al., 2018; Ervasti et al., 2019). When reflecting upon how individuals come to adopt certain mindsets, we must consider these inherent character traits.
Prior work has found that a debilitating stress mindset is correlated with higher levels of perceived distress (Keech, 2018; Jenkins, 2019). Although it has been argued that a debilitating stress mindset may actually amplify the experience of stress, it is also possible that people who experience higher levels of perceived distress are more likely to form beliefs that stress-is-debilitating. If so, we would expect that individuals higher in neuroticism, who tend to experience more stress, lean towards a debilitating stress mindset. Using similar logic, we might expect that individuals higher in openness and extraversion, traits associated with lower levels of stress hormones (Xin et al., 2017) and higher levels of well-being (Margolis et al., 2019), would lean towards an enhancing stress mindset. One reason to predict a positive correlation between an enhancing stress mindset and extraversion is that those who are extraverted likely have strong self-advocacy skills and therefore, confront stressors efficiently. This behavior proactively engages in effective stress coping mechanisms, thereby minimizing distress. Another study, nothing that openness was positively correlated with enhancing stress outcomes like task performance, further supports our hypothesis regarding the connection between openness and enhancing stress mindsets (Schneider et al., 2011). Lastly, given conscientiousness is associated with coping, diligence, and hard work (Nandkeolyar et al., 2014; O'Cleirigh, 2007), we expected that those who view stress as motivational (e.g. enhancing mindset) may also be inherently conscientious. 
Given that personality traits shape how people respond to stressful events, they may also shape stress mindsets and be offered as a possible explanation for correlations between stress mindset and other variables (Smith et al., 2020). Because personality tends to be associated with health and wellness-related outcomes (Israel et al., 2014), personality may act as a third variable that explains the relationship between stress mindset and those outcomes. The fifth goal of these studies was to investigate that possibility by controlling for personality in examining relationships between stress mindset and important outcomes. 
Goals of the Present Studies
To summarize, the goals of our studies were to: (1) replicate prior findings (e.g., Keech, 2018; Jenkins, 2019) concerning stress mindsets as a significant predictor of college students’ perceived distress, well-being, and academic performance (GPA), (2) examine the relationship between stress mindset and procrastination, (3) analyze whether patterns in students’ language can reveal different stress mindsets, (4) test whether stress mindsets are associated with differences in personality, specifically the Big 5 personality traits, and finally, (5) test whether stress mindsets predict important outcomes even after controlling for relevant personality variables. 
Study 1: How is college students’ stress mindset associated with language, personality, and academic and well-being outcomes?
Method
Participants
We collected data from 847 undergraduate students enrolled in an introductory psychology course at a private mid-sized university in the southeastern United States (n = 296 from the Fall 2019 semester; n = 239 from the Spring 2020 semester; n = 312 from Fall 2020 semester). We only included participants who consented to release their data for this research. We excluded data from five students who withdrew from the course. Of the 842 participants in our final data set, 55.1% self-identified as female, 35.9% as male, .03% as trans/other, and 8.7% did not report gender. Most participants (41.1%) identified as White, 24.5% identified as Asian, 12.4% as Multiracial, 7.5% as Black/African American, 4.5% as Latino, 1.2% as Other, .01% as Native American, and 8.8% did not report race/ethnicity. Although we did not collect participant age, undergraduate students at this institution typically range in age between 18 and 22 years old. Most students (42.5%) were freshman, 41.3% were sophomores, 11.9% were juniors, 4.6% were seniors, and .02% did not report class year. 
Procedure
 Participants answered study questions and measures online via a Qualtrics survey that took about 10 minutes to complete. The surveys were offered to students primarily to collect data that would later be shown in class to illustrate Psychology 101 course concepts. Stress mindsets were calculated by quantifying responses on the stress mindset inventory (Crum et al., 2013) using a 5-point scale, and averaging participant selections, taking into account that certain items are reverse scored. Higher stress mindset scores (> 3) suggest a more “stress-is-enhancing” mindset, while lower scores (< 3) suggest a more “stress-is-debilitating” mindset. Among these measures, we included free response questions to elicit students’ descriptions of their own stress mindsets in two of the semester pools (Spring 2020 and Fall 2020). Participants in all three semesters filled out inventories of the Big 5 personality traits as well as academic and well-being variables of interest (e.g. perceived distress, GPA, well-being, and procrastination). Participants received one extra credit point on their Psychology 101 course exam as incentive for completing the survey. This study was approved via the Duke University Campus Institutional Review Board, and all data were collected between November 2019 and November 2020.
Measures
Stress Mindset. Stress mindset was measured using the 8-item General Stress Mindset Measure scale (Crum et al., 2013). Sample items include, “Experiencing stress facilitates my learning and growth” and, “The effects of stress are negative and should be avoided,” where participants must rate the items on a scale from “1: Strongly disagree” to “5: Strongly agree.” Reliability for this measure was high; Cronbach’s alpha was 0.852, consistent with past studies (Karampas et al., 2020). Overall, students trended towards a debilitating stress mindset (M = 2.82, SD = .675).
Perceived Distress. Perceived distress was measured using the 10-item Perceived Stress Scale (Cohen & Williamson, 1988). Sample items include, “In the last month, how often have you been upset because of something that happened unexpectedly?” and, “In the last month, how often have you felt that you were on top of things?” Participants rated how often each item described their own stress on a scale of “1: Never” to “5: Always.” Reliability was high; Cronbach’s alpha = 0.863, replicating past literature (Khalili et al., 2017).
Well-being. Participants completed the 14-item Warwick Edinburg Mental Well-being Scale (Tennant et al., 2007). Sample statements on this scale include, “I've been feeling relaxed” and, “I've been dealing with problems well.” Participants rated how well each of the items fit their current well-being on a scale of “1: Strongly Agree” to “5: Strongly Disagree.” Cronbach's alpha score was .916, indicating high reliability as consistent with past research (Tennant et al., 2007).
Academic performance. Participants self-reported their undergraduate grade point average (GPA) on a 4.0 scale. 
Procrastination. Participants completed a 6-item measure of procrastination adapted from a broader study on self-regulation (Job et al., 2015). Sample items include, “How often did you meet friends instead of studying?” and, “How often did you just hang out instead of studying?” Participants rated how often they engaged in these behaviors on a scale ranging from “1: Never” to “5: Always.” Reliability was relatively high; Cronbach’s alpha was .751.
Linguistic Characteristics (Positive Emotion, Negative Emotion, Drive, Achievement, Reward, and Risk). In two of the semesters (Spring 2020, n = 237, Fall 2020, n = 312), participants answered three free response prompts about stress that included: “How would you define stress?” “What are some synonyms for stress, meaning some words or phrases that you use to talk about stress, besides the word ‘stress’?” and “What is the role of stress in your life? How does stress affect you and make you feel?” We used the LIWC text analysis program (Pennebaker et al., 2015) to analyze participants’ responses to these three questions. This program calculates the degree to which participants used words related to specific motivational variables in their written responses. We specifically analyzed the following three variables within each response: positive emotion, negative emotion, and drive, and also analyzed the three subcomponents of drive: achievement, reward, and risk. 
Big 5 Personality Traits (Extraversion, Openness, Agreeableness, Conscientiousness, and Neuroticism). Participants completed a 10-item Big Five Inventory (BFI-10) personality measure adapted from Rammstedt & John (2007). Sample statements include, “I see myself as someone who tends to be lazy” and “I see myself as someone who is outgoing, sociable.” Participants were tasked to choose how closely they agreed with each statement on a scale of “1: Strongly disagree” to “5: Strongly agree.” Reliability for each trait was somewhat low; Cronbach’s alpha ranged from .354 to .719. The openness (.354), agreeableness (.416), and conscientiousness (.496) measures were the least reliable, whereas neuroticism (.673) and extraversion (.719) were higher. Low reliability scores are likely due to the fact that there were only two items for each personality trait.
Results
Question 1: Does Stress Mindset Predict Academic and Well-being Outcomes? Our first question was whether stress mindset significantly predicts academic outcomes and student well-being. We calculated bivariate correlations between stress mindsets and GPA, well-being, and perceived distress. First, we found that an enhancing stress mindset was associated with higher GPA (r(842) = .141, p = .003), higher well-being (r(842) = .271, p = <.001), and lower levels of perceived distress (r(842) = .332, p = <.001). Several of the outcomes were also correlated with one another. Students with higher well-being tended to procrastinate less (r(842) = .222, p < .001) and have lower perceived distress (r(842) = .505, p < .001) and procrastinate less (r(842) = .222, p < .001). See Table 1.
Question 2: Does Stress Mindset Predict Procrastination? Our second question was whether stress mindset significantly predicts procrastination habits in college students. We found that an enhancing stress mindset was associated with lower self-reported procrastination (r(842) = .101, p = .025). We also found that students who procrastinate more tend to have higher perceived distress (r(842) = .205, p = .003) and lower academic GPAs (r(842) = .121, p = .012). See Table 1.
Question 3: Is Stress Mindset Associated with Patterns in Language? Our third question was if and how stress mindsets correlate with patterns in language. Narrowing our analysis to only the students that provided linguistic data (Spring 2020 and Fall 2020 semesters)[footnoteRef:1], we conducted a set of bivariate correlations between participants’ stress mindset and each of the six linguistic categories. Students with an enhancing stress mindset were more likely to use words associated with positive emotions (r(551) = .168, p < .001) and drive (r(551) = .149, p < .001). Of the subcomponents of drive, enhancing stress mindsets were correlated with words associated with achievement (r(551) = .192, p < .001) and reward (r(551) = .128, p < .001). Stress mindset was not significantly correlated with negative emotion or risk related language in this study. See Table 2. [1:  Note we included the Fall 2019 data in this study in order to lend further insight to our other two research questions concerning personality as well as academic and well-being outcomes.] 

Question 4: Does Personality Predict Stress Mindset? Our fourth question was whether any of the Big Five Personality traits (extraversion, openness, conscientiousness, neuroticism, and agreeableness) were associated with students’ stress mindsets. We calculated this, again, using bivariate correlations between stress mindsets and the Big 5 Personality traits. Our results confirm that a more enhancing stress mindset was associated with higher levels of conscientiousness (r(842) = .148, p < .001) and extraversion (r(842) = .113, p = .001), and with lower levels of openness (r(842) = .096, p = .007) and neuroticism (r(842) = .276, p < .001). Stress mindset was not significantly correlated with agreeableness. In this sample, students who scored higher on conscientiousness were also more agreeable (r(842) = .103, p = .021) and less neurotic (r(842) = .092, p =.04). Those who were more extraverted also tended to be more agreeable (r(842) = .155, p < .001) and less neurotic (r(530) = .242, p <.001). Finally, those who scored higher on agreeableness tended to be less neurotic as well (r(842) = .145, p = .001). See Table 3.
Question 5: Does Personality Explain the Relationship between Stress Mindset and Other Outcomes? Our findings revealed that stress mindsets are significantly related to several important academic and well-being outcomes including perceived distress, overall well-being, GPA, and procrastination. Additionally, stress mindsets were clearly linked with personality traits like conscientiousness, neuroticism and extraversion. Given that these three personality traits also correlate with the outcome variables listed above to varying degrees, our final question was: to what extent does personality explain the relationship between stress mindset and academic and well-being outcomes? In other words, does one’s stress mindset uniquely contribute to academic success and well being, after controlling for personality? 
A strong possibility that emerges from our significant correlational findings is that personality may be a “third variable” that is fully responsible for the links between stress mindset and our measured outcomes. For example, an enhancing stress mindset may be associated with lower procrastination only because more conscientious students tend to procrastinate less and also happen to have an enhancing stress mindset. We examined this possibility by performing a series of hierarchical multiple regression analyses between stress mindset and the academic and well-being outcomes, controlling for personality traits that were significantly associated with both. 
We performed an analysis for each outcome of interest: perceived distress, well-being, GPA, and procrastination. In each analysis, we entered relevant personality traits (those that were significantly correlated with both stress mindset and the outcome of interest) as predictors in step 1. In step 2, we entered stress mindset as a predictor and examined whether adding it to our model explained significant additional variance in the outcome, controlling for personality traits. See Table 4.
Stress Mindset & Perceived Distress: Conscientiousness, extraversion, and neuroticism explained 19.6% of variability in perceived distress. However, stress mindset was a unique predictor of perceived distress, and adding it to the model, stress mindset explained significant additional variance (3.69%), F(1, 497) = 23.9, p < .001. See Table 4.
Stress Mindset & GPA: The trait of conscientiousness was significantly associated with both stress mindset and GPA. When entered as a first step in predicting GPA, conscientiousness explained 5.9% of the variability in GPA. Adding stress mindset as a predictor in a second step explained significant additional variance in GPA (1.04%), F(1, 427) = 4.77, p = .03. These findings indicate that stress mindset is an important predictor of GPA even after controlling for conscientiousness. See Table 4.
Stress Mindset & Well-being. We examined the relationship between stress mindset and well-being, controlling for the following three associated personality traits: conscientiousness, extraversion, and neuroticism. These three personality traits alone explained 27% of the variability in well-being. Adding stress mindset as a predictor in step 2 explained significant additional variance (1.6%), F(1,750) = 17.0 p < .001. These findings indicate that stress mindset is a unique predictor of well-being even after controlling for these relevant personality traits. See Table 4.
Stress Mindset & Procrastination: Because conscientiousness was associated with both stress mindset and procrastination, we entered it as a predictor in the first step of this regression, and found that it predicted 1.4% of the variance. Adding stress mindset to the model only added .52% of additional explained variance, which was not significant, F(1, 493) = 3.01, p = .083. This suggests that the relationship between stress mindset and procrastination may be primarily driven by the associated trait of conscientiousness. See Table 4.
Discussion
The goals of this study were to replicate prior findings on college students (e.g., Keech, 2018; Jenkins, 2019) concerning stress mindset and perceived distress, academic performance (GPA), and well-being. In addition, this research examined how procrastination relates to stress mindsets, if patterns in students’ language can reveal different stress mindsets, and whether stress mindsets are associated with personality differences. Lastly, this study explored whether stress mindset predicted perceived distress, GPA, well-being, and procrastination even after controlling for personality variables that correlated with both stress mindset and the outcome variable of interest. 
In Study 1, we found that enhancing stress mindsets were associated with higher student GPAs, higher well-being, and lower perceived distress, all of which replicate prior findings (Keech et al., 2018; Jenkins, 2019). These relationships held even when we controlled for relevant personality traits that acted as covariates. While these findings replicated prior work, our study also indicated that stress mindsets are associated with patterns in language and personality. We found that enhancing stress mindsets were correlated with more words related to positive emotions, drive, achievement, and reward. These findings suggest that language may, in fact, be useful for predicting the stress mindsets of college students. We also found that stress mindsets and personality traits were significantly associated in distinct ways. Students who leaned towards an enhancing stress mindset scored higher on conscientiousness and extraversion and lower on openness and neuroticism measures. We also found that an enhancing stress mindset was associated with lower levels of procrastination, but follow up analyses suggested that this relationship was driven by more conscientious students, who tend to have both an enhancing stress mindset and procrastinate less. Given that Study 1 focused on a sample of college students from a selective, private university located in the southeast, it was important to replicate these findings in a more diverse US college student sample. Thus, the goals of Study 2 were to replicate findings from Study 1, using a pre-registered design and analysis, and survey students from both public and private universities in the United States and Canada ranging in size from small (e.g. less than 5,000 undergraduate students) to large (e.g. greater than 15,000 undergraduate students).
Study 2: Replicating Findings in a Diverse Sample of College Students across the US and Canada
The overarching goal of this study was to replicate our significant Study 1 correlations between students’ stress mindset and their academic and well-being outcomes, language usage depicting stress, and inherent personality traits. While we acquired two distinct samples for each of these studies, our methods and variables of interest largely stayed the same, with the exception of the personality measure. Given a low reliability score for the BFI-10 (Rammstedt, 2007), as used in Study 1, we decided to replace it with the more robust 20-item Mini IPIP Scale (Donnellan et al., 2006). We decided to change the measure in order to better accurately assess students’ personality traits in Study 2. As expected, the reliability for the Mini IPIP Scale (Donnellan et al., 2006) used in Study 2 was higher than that of the BFI-10 (Rammstedt, 2007), which was used in Study 1.
Method
Participants
We recruited 323 participants to complete a survey through Amazon’s Mechanical Turk (mTurk) platform. We required that participants be current or former college students living in the U.S. or Canada, with an approval rating greater than 100 on prior Mechanical Turk tasks (known as Human Intelligence Tasks, or HITs). We also required participants be between the ages of 18 and 30; the average age of participants was 23.5 (SD = 3.13). We excluded data from 6 participants who either did not complete 83% of the survey items or had nonsensical, non-relevant or arbitrary free response answers. Of the 317 participants included in our final data set, 53.8% were female, 43.8% were male, and 2.1% were trans, and .3% identified as other. Most participants (54.3%) self-identified as White, 18.9% as Asian or Asian American, 9.1% as Multiracial, 8.2% as Black or African American, 7.6% as Hispanic or Latino, 1.3% as American Indian or Alaska Native, .3% as Native Hawaiian or Pacific Islander, and .3% as other race/ethnicity. Most students (73.1%) were currently enrolled in college, 25.3% of participants were college graduates, and 1.3% started college but were no longer attending at the time of study participation. Of the 231 mTurk participants who were currently enrolled in college, the sample consisted of mostly (42.7%) seniors, 27.6% juniors, 17.7% sophomores, and 3% freshmen. A majority of students (70.5%) attended a public college or university and 29.5% attended a private college or university. Most students (40%) categorized their institution as large, defined as having an undergraduate population of more than 15,000, 38.4% self categorized their institution as medium sized (undergraduate population between 5,000 and 15,000), and 21.6% self categorized their institution as small (undergraduate population less than 5,000). 
Procedure
After providing consent, participants answered study measures online via a Qualtrics survey that took about 15 minutes to complete. The survey included three free response questions, identical to those in Study 1, to elicit feedback about how participants describe stress. In addition, participants filled out inventories of Big 5 personality traits as well as academic and well-being variables of interest (e.g. perceived distress, overall well-being, self reported GPA, and procrastination). Participants each received financial compensation of $1.60 for completing the survey. This study was approved by the Duke University Campus Institutional Review Board, and all data were collected between June 2020 and August 2020. The hypothesis and analysis plan for this study were pre-registered on the Wharton Credibility Lab available here: https://aspredicted.org/9b9jq.pd
Measures
Measures of stress mindset, perceived distress, well-being, procrastination, and linguistic characteristics were all identical to those used in Study 1. Academic GPA was, again, self-reported. Overall, students in this study also trended towards a debilitating stress mindset (M = 2.65, SD = .850, on a 0 to 5 scale). We replaced the BFI-10 (Rammstedt & John, 2007) personality measure used in Study 1 with the longer Mini IPIP Scale (Donnellan et al., 2006), containing 20 survey items instead of 10. The measure was changed in order to achieve a more complete assessment of participant personality scores. As expected, reliability was high for this longer measure; Cronbach’s alpha ranged from .660-.792 for each personality trait, consistent with prior work (Wielkiewicz, 2015). 
Results
Question 1: Does Stress Mindset Predict Academic and Well-being Outcomes? Consistent with Study 1, students with a more enhancing stress mindset scored higher on well-being (r(317) = .331, p < .001) and lower on perceived distress (r(317) = .401, p <.001). In contrast to Study 1, correlations between enhancing stress mindsets and higher GPA did not replicate. See Table 5.
Question 2: Does Stress Mindset Predict Procrastination? In contrast to Study 1, stress mindset did not replicate correlations with lower procrastination scores. Procrastination was shown to be an insignificant predictor in Study 2. See Table 5.
Question 3: Is Stress Mindset Associated with Patterns in Language? Consistent with Study 1 findings, Study 2 also found significant correlations between enhancing stress mindsets and language related to positive emotions (r(317) = .287, p < .001), drive (r(317) = .189), drive (r(317) = .189, p <.001), achievement (r(317) = .238, p < .001), and reward (r(317) = .219, p < .001). In contrast to Study 1, which found negative emotion based language to be insignificant, Study 2 found enhancing mindsets to predict decreased negative emotion language in students’ writing samples (r(317) = .188, p < .001). Finally, consistent with Study 1, risk remained insignificant. See Table 6.
Question 4: Does Personality Predict Stress Mindset? Consistent with findings from Study 1, participants with enhancing stress mindsets were more extraverted (r(317) = .234, p < .001) and less neurotic (r(317) = .313, p < .001). There were no significant correlations between stress mindset and openness, conscientiousness or agreeableness. Participants who reported being more open were also more extraverted (r(317) = .1, p < .075) and more agreeable (r(317) = .371, p < .001). Participants who scored higher on conscientiousness also scored higher on agreeableness (r(317) = .196, p < .001) and lower on neuroticism (r(317) = .29, p < .001). Finally, participants who scored higher on extraversion were more agreeable (r(317) = .153, p = .006) and less neurotic (r(317) = .169, p = .003). See Table 7.
Question 5: Does Personality Explain the Relationship between Stress Mindset and Other Outcomes? Similar to Study 1, we want to examine whether personality is the 3rd variable that fully explains correlations between stress mindset and other outcome variables. In this study, personality and stress mindset are both significantly correlated with only well-being (whereas in Study 1, they were both correlated with all of our academic and well-being outcome variables), so we only ran one multiple regression to analyze whether personality fully explained the connection between stress mindset and well-being. The opposing theory would be that stress mindset and well-being have a correlation even in the absence of any personality trait that relates to them both. In this analysis, we entered relevant (i.e. significant) personality traits (extraversion and neuroticism) as predictors in Step 1. In Step 2, we entered stress mindset as the predictor and examined whether adding it to the model explained significant additional variance in stress mindset’s connection to well-being. See Table 8.
Stress Mindset & Well-being. After controlling for extraversion and neuroticism, which are both correlated with stress mindset and well-being, 35.8% of variability in well-being is explained by these 2 personality traits. Adding stress mindset as a predictor in step 2 explained significant additional variance (1.5%), F(1, 312) = 7.55, p = .006. These findings indicate that stress mindset is an important predictor of well-being even after controlling for relevant personality traits. Thus, personality is not a third variable that fully describes the relationship between stress mindset and well-being. See Table 8.
Discussion
The objective of this study was to replicate findings from Study 1 in a broader sample of college students to gain further insight on how stress mindsets connect to various academic, well-being, linguistic, and personality variables. Our five particular goals for both Study 1 and Study 2 are as follows: to replicate prior literature concerning stress mindset and perceived distress, GPA and student well-being (e.g., Keech, 2018; Jenkins, 2019), to explore the relationship between stress mindset and procrastination, to examine whether patterns in language depict stress mindsets, to test whether stress mindsets are associated with specific Big 5 personality traits, and lastly, to assess whether personality acts as a significant covariate in its relationship with stress mindset and relevant academic and well-being variables. 
Findings from Study 2 replicated the findings from Study 1, but with several exceptions. Enhancing stress mindsets were again predictive of higher well-being and lower perceived distress, as consistent with Study 1 and prior studies (Keech et al., 2018; Jenkins, 2019). Stress mindset was not, however, associated with procrastination, as it was in Study 1. Consistent with our findings from Study 1, stress mindset was positively correlated with words related to positive emotions, drive, achievement, and reward. In contrast to Study 1, an enhancing stress mindset was significantly negatively associated with negative emotion related words in Study 2. In terms of the personality variables, stress mindset replicated correlations with extraversion and neuroticism from Study 1. However, we did not replicate the same positive correlations between an enhancing stress mindset and conscientiousness or openness. Both were found to be insignificant predictors of stress mindset in Study 2. 
General Discussion
The ultimate goal of these studies was not only to replicate previous findings linking stress mindset to students’ academic and well-being outcomes (e.g., Keech et al., 2018), but also to explore several novel questions. Specifically, we wanted to analyze whether students’ stress mindsets predicted procrastination habits, if language can be used to reveal stress mindsets, whether stress mindsets are associated with specific personality traits, and whether certain personality traits fully explain the relationship between stress mindsets and various outcome variables.
Replicating Prior Findings
Consistent with prior findings (e.g., Keech, 2018; Jenkins, 2019), the present studies found significant associations between stress mindsets and perceived distress, well-being, and academic performance (GPA). Both Study 1 and Study 2 found that students with enhancing stress mindsets scored higher in well-being and lower in perceived distress. Study 1 also revealed a significant, but relatively weak positive correlation between enhancing stress mindsets and GPA; this was not replicated in Study 2.  
Language as a Window into Stress Mindset
Findings from the present studies also supported our hypothesis that the language students use to describe stress is significantly associated with their stress mindset. Our specific predictions were confirmed, as students with enhancing stress mindsets across both studies were more likely to use words associated with positive emotions (e.g. “nice,” “good”), achievement (e.g. “success,” “better”), and reward (e.g. “take, “benefit”). Research notes that people are more likely to use positive words when writing about positive events (Kahn et al., 2007). Thus, the fact that participants with an enhancing stress mindset used more positive emotional language in their descriptions of stress is consistent with the more positive view this stress mindset entails. 
Participants with an enhancing stress mindset were also more likely to use words associated with drive and two of its subcategories: achievement and reward. These 3 categories of words are linked as they all relate to one’s performance expectations and motivations (Finn & Zimmer, 2012). Students who scored one standard deviation above the mean for drive related language (M = 7.02; SD = 2.86) included phrases like, thinking “about my completion of graduation, getting new job and holding good financial status” and stress “is important to deal with before it leads to a bigger problem down the line.” Students who scored two standard deviations above the mean for reward related language (M = 1.49; SD = 1.27) included phrases like, “stress is what makes someone worry that they can't get what they want” and, stress “effectively motivates me to complete or engage with something.” Students who scored two standard deviations above the mean for achievement related language (M = 2.22; SD = 1.60) included phrases like “stress makes me try harder” and stress “is also a motivation that helps people work hard to obtain what they desire.”  
These findings suggest that students who view stress as more enhancing tend to think about improved performance and rewarding outcomes when describing the experience of stress. This work is also consistent with evidence that people with an enhancing stress mindset tend to use stress to motivate themselves (Crum et al., 2013), and therefore, likely set high achievement expectations. 
In Study 2, we also found that debilitating stress mindsets were associated with negative emotional language (e.g. “bad,” “burdensome”) in students’ writing samples. This is consistent with the more negative view of stress that the debilitating mindset evokes. Across both studies, stress mindsets were not associated with language related to risk. This may be because the meaning of risks is subjective and variable: risks can be interpreted as opportunities (e.g. “stress-is-enhancing”) or threats (e.g. “stress-is-debilitating”) (Farrow, 2020). Therefore, this subcategory of language, on its own, could not significantly predict stress mindset.
Our findings build on prior work that shows that language can provide a window into mindsets. In research by Ebrem (2020), human coders were able to accurately infer students’ mindsets about intelligence (growth or fixed) based on their written descriptions about intelligence. Our approach made use of a language library analysis application, LIWC, to analyze students’ text descriptions for the presence of specific linguistic categories of interest. Language is not only a window into mindsets, but also a critical tool by which mindsets or beliefs can be transmitted onto others. Work by Mueller and Dweck (1998), found, for example, that the language adults use when praising children for their task performance can shape children’s behavior in ways that are consistent with a growth or fixed mindset. In determining that language can be used as a tool for predicting both intelligence (Ebrem, 2020) and stress mindsets, the present findings raise a number of questions to motivate future research. 
One question to consider is whether the language used to talk about stress in a broader social community shapes the stress mindset of those community members. Future studies might look at how stress is discussed more broadly at an institution and how this relates to students’ mindsets. College campuses, for example, often market themselves as elevated settings designed for higher learning and scientific advancement. Linked to this idea is a certain pressure, or expectation, for students to perform at high levels, inevitably causing them stress. Most universities have resources set in place to offer support to students suffering from anxiety or other mental health issues, but how do these resources or offices that deal with student mental health publicly discuss stress? Does their depiction of stress end up shaping the stress mindsets and outcomes of students? In a more specific approach, does the language used to describe stress, as relayed on an academic resource website or a professor’s course syllabus, matter? Analysis of stress-related language at the community level could provide novel insights into how stress mindsets develop and potentially improve the way stress is more broadly conveyed on college campuses.
In addition to these institutional implications, our findings hint that language may provide an indirect way of assessing stress mindsets without requiring people to fill out specific scales or measures. Given that most formal measures are quite transparent about what they are studying, which may lead to social desirability, using an indirect form of assessment may be useful. Language may also provide a valuable tool for assessing how people think about stress in situations where it may be difficult for participants to fill out a scale. For example, younger children, or individuals with dyslexia, autism or other developmental disabilities may struggle to fill out a formal scale or stay focused. Instead of giving these participants a scale or inventory, our findings suggest that verbal interviews might be a more accommodating method for measuring mindsets. Overall, using language as a tool to gain insight into people’s mindsets presents optimistic applications across scientific domains. 
Personality Predicts Stress Mindset
Given that stress mindsets are tied to health outcomes and well-being (Crum et al., 2013; Keech et al., 2018; Wehmann et al., 2020), we wanted to understand whether personality and stress mindsets were also related. Our hypotheses were that an enhancing stress mindset would be negatively correlated with neuroticism and positively correlated with extraversion. These hypotheses were supported across both studies. What might explain these relationships between personality and stress mindsets? One possibility is that differences in personality change how people interpret and respond to stress, leading people to develop different mindsets about the nature of stress. People high in neuroticism, for example, have been found to experience stress more intensely and pervasively, and to respond less effectively to stressors (Widiger & Oltmanns, 2017). These differences may lead more neurotic students to perceive stress as inherently more negative and thus develop a debilitating stress mindset. Prior work has found that people who are extraverted, in contrast to those high in neuroticism, are more likely to view stressors as challenges rather than obstacles (Vollrath, 2001; Gallagher, 1990). Given that extraversion is also associated with greater sociability, extraverted students may be more comfortable seeking social support when they experience stress, such as asking for help and/or seeking out academic resources, ultimately reducing the negative consequences of that stress (e.g. handing in an assignment late, thereby receiving a lower grade). If extraverted people are coping more effectively with stress, it may be easier for them to develop a belief that stress is enhancing rather than debilitating. 
Given that conscientiousness is associated with coping, diligence, and hard work (Nandkeolyar et al., 2014; O'Cleirigh, 2007), we expected that those who view stress as motivational (e.g. enhancing mindset) might also be inherently conscientious. Conscientiousness may contribute to the development of different stress mindsets through its effects on coping. Conscientious individuals are more likely to engage in proactive approach coping techniques that confront stressors directly, thereby minimizing distress (Bartley & Roesch, 2007; Vollrath, 2000). This behavior may, in turn, lead them to experience stress less negatively and thus develop a more enhancing stress mindset. While Study 1 showed a significant positive correlation between an enhancing stress mindset and conscientiousness, these results were not replicated in Study 2. The lack of a correlation between stress mindset and conscientiousness in Study 2 may have been due to Study 2’s sample size, which was significantly smaller than that of Study 1 (n = 847 for Study 1; n = 323 for Study 2), therefore underpowering the study. A replication study with a larger sample size would have to be conducted in order to support our Study 1 findings that positively link conscientiousness to enhancing stress mindsets. Another possibility for the lack of replication is that the measures of personality between studies were different. In Study 1, a 10-item personality measure (Rammstedt, B. (2007) was used, while in Study 2, this was replaced by a 20-item personality measure (Donnellan et al., 2006). In the 10-item measure, both of the items assessing conscientiousness relate to hard work (e.g. “I see myself as someone who tends to be lazy” and “tends to do a thorough job”) whereas in the 20-item measure, the four items used to quantify conscientiousness are more concerned with a need for order (e.g. “I like order” and “I tend to get chores done right away”). It may be that stress mindsets are related to aspects of conscientiousness that connect more to discipline and hard work than to a need for organization and routine, which would explain the lack of replication between studies.
We also hypothesized that students with enhancing stress mindsets would score higher in openness, because participants scoring higher in openness have been shown to release less cortisol, known as the stress hormone, thereby decreasing distress (Xin et al., 2017). Prior findings noted that openness was positively associated with better task performance (a more enhancing stress outcome), which also led to our hypothesis (Schneider et al., 2011). Unfortunately, this prediction was not supported. In fact, Study 1 revealed that enhancing stress mindsets were correlated with lower levels of openness. That is, students who were less open tended to lean towards an enhancing stress mindset. While the correlation was relatively weak, and not replicated in Study 2, these findings were surprising nonetheless. Future work should seek to replicate this relationship. 
Overall, our findings suggest that personality characteristics may predispose individuals to develop certain beliefs about stress. While the concept of personality tends to be thought of as innate characteristics that build our unique personas, certain personality traits can be developed through skills taught over time. An example of this would be conscientiousness, which tends to be taught in elementary school (Eisenberg et al., 2014). Ideas connected to self-regulation, organization, efficient study habits, and diligence through the use of due dates and class materials (e.g. binders, notebooks, folders) all contribute to one’s sense of conscientiousness. If conscientiousness can be learned to some degree, is it possible to teach students skills that allow them to manage stressful situations more proactively and adaptively (e.g. asking questions, keeping their work organized), thereby encouraging an enhancing stress mindset? Our research also presents a fascinating opportunity to think about the effects of inherent personality traits on other aspects of the college student experience. Future work may examine more specifically how personality differences might lead to different stress mindsets. Does personality also interact with other kinds of mindsets, like intelligence mindsets (Dweck, 2017)? This research is a starting point for future studies to assess how personality can be a force used to impact student mindsets and behavior. If people can learn to understand and manage stress more effectively, it will be easier for them to view it as an enhancing experience rather than a debilitating one.
Stress Mindset as a Valid Predictor of GPA, Perceived Distress, and Well-being. 
While previous correlational findings assumed that stress mindsets are associated with important outcomes (Keech et al., 2018; Keech et al., 2020, Smith et al., 2020), they have not directly examined whether stress mindsets are associated with distinct personality traits (e.g. conscientiousness) that may act as a third variable and therefore, explain the original relationship (e.g. between stress mindsets and an outcome like procrastination). One study (Smith et al., 2020) acknowledged that personality could be an important factor to consider in future correlational work on stress mindsets. Our last goal was thus to test whether stress mindsets uniquely predicted perceived distress, well-being, GPA, and procrastination whilst controlling for relevant personality traits. For this question, we performed exploratory analyses that indicated that stress mindset significantly predicted three out of the four outcome variables: perceived distress, well-being, and GPA, even after controlling for relevant personality traits. Although we found that an enhancing stress mindset was associated with lower levels of procrastination in Study 1, our regression analysis revealed that this relationship seemed to be driven by conscientiousness, which was positively associated with an enhancing stress mindset and negatively associated with procrastination outcomes. Once we controlled for conscientiousness, stress mindsets did not significantly predict procrastination. 
Limitations & Future Directions
While this research gave a preliminary glimpse into a broad range of unconventional variables connected to student stress, there are still many gaps to be filled in the literature as well as questions left unanswered. Some limitations of the current study relate to its sampling methods. The Study 2 sample, which included current and recent college students on Amazon’s Mechanical Turk (MTurk) was notably smaller than that of Study 1. Sample 2 consisted of approximately 323 participants versus over 800, likely underpowering it. This smaller sample size may contribute to the failure to replicate some of the correlations found in Study 1 (between stress mindset and openness, conscientiousness, GPA, and procrastination). Future research should seek to replicate these correlations in a larger sample. 
Another sampling related question to consider going forward is: what would these studies look like in diverse, non-WEIRD (e.g. White, Educated, Industrialized, Rich, Democratic) (Henrich et al. 2010) sample populations? While we attempted to broaden our external validity by surveying two distinct samples of students, Study 1 participants came from a highly selective university, and Study 2 participants were obtained using an online platform that required participants to have reliable Internet access as well as prior knowledge of the MTurk platform itself. Thus, our findings may not generalize to broader populations (i.e. those without access to the internet, or those living in less developed communities). In addition, a significant percentage of participants in the present studies were white, which also limits the generalizability and future applications of our findings. While our findings between both studies offer a unique lens to suggest further stress mindset study replications, the academic community must consider diversity and inclusion as an integral part of scientific research. It is especially important to study other university populations, like HBCUs (historically black colleges and universities). 
Another question that future research could address is whether stress mindset predicts actual, and not just self-reported, academic outcomes and behaviors. Across studies we asked students to self-report their GPA and procrastination, which may have led to false reports in accordance with social desirability characteristics. Future studies might obtain students’ GPA from institutional records instead of self-report, and procrastination behaviors based on more objective criteria, such as how far in advance of a deadline assignments are turned in. 
Lastly, future work might use the present findings to inform educational interventions, both in college settings and outside. Previous work has found that stress mindset interventions can have significant effects on proactive behavior, perceived distress, and academic performance (Keech et al., 2019). One stress mindset intervention, focused on a reappraisal technique, referred to as stress optimization, found lower levels of cortisol in participants who underwent stressful tasks (Crum et al., 2013; Crum et al., 2017). Participants who watched a video based on the balanced reframing of stress (e.g. presenting both positive and negative effects of stress), had lower stress responses than those who did not watch this kind of video (Crum et al., 2013; Crum et al., 2017). In a different intervention, participants were asked to reappraise, or re-interpret, their physical responses to stress as signs of successful coping (Jamieson et al., 2010; Jamieson et al., 2013). Our findings regarding the relationship between stress mindset and language hint that the way that people in positions of authority (e.g. educators, administrators) describe stress might enhance or undermine the effectiveness of stress mindset interventions. 
In line with determining the effectiveness of a stress mindset intervention, our findings regarding the relationship between stress mindset and personality hint that these interventions may be more or less effective based on students’ underlying personality characteristics. For example, are stress mindset interventions more or less effective in students who are lower in conscientiousness or higher in neuroticism? Given that in our research, open individuals lean towards debilitating stress mindsets, might this be an important group to focus on when developing and implementing stress mindset interventions? Given our findings of a consistent relationship between stress mindset and well-being, we argue that college students, and possibly other groups, can benefit strongly from future interventions regarding stress mindsets, specifically attempting to shift student mindsets about stress towards a more enhancing perspective.
Conclusion
While college students and society at large tend to characterize stress as an inhibitor of success, our research provides an optimistic lens about the role that stress plays in people’s lives. The type of mindset that students employ (e.g. enhancing or debilitating) can clearly have substantial consequences for academic performance and well-being. Our research provides encouraging evidence that the language people use to describe stress provides a new way to uncover their mindset, thus suggesting future uses of language for exploring different kinds of mindsets and how they are transmitted in social groups. Our research also provides new evidence that a person’s personality traits predict their inherent beliefs about stress, therefore offering new avenues for research exploring how mindsets arise. We hope that these findings inspire new questions to advance the field of stress mindset research as well as informing efforts to improve student outcomes across a variety of intersecting populations.
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Table 1
Study 1: Zero Order Correlations – Academic & Well-being Variables 
	
	1
	2
	3
	4
	5

	1.  Stress Mindset Score
	__
	
	
	
	

	2. PSS
	-.33***
	__
	
	
	

	3. GPA
	.14**
	-.12
	__
	
	

	4. Well-being
	.27***
	-.61***
	.079
	__
	

	5. Procrastination
	-0.10*
	.21**
	-.12*
	-.22***
	__


Note. Bivariate correlations. Stress Mindset Score, Perceived Stress Score (PSS), Grade Point Average (GPA), Well-being, Procrastination. Note that higher stress mindset scores correspond to a more enhancing stress mindset. *p < .05; **p < .01; ***p < .001.

Table 2
	
	1
	2
	3
	4
	5
	6

	1. Stress Mindset Score
	__
	
	
	
	
	

	2. Positive Emotion
	0.16***
	__
	
	
	
	

	3. Negative Emotion
	0.04
	0.59***
	__
	
	
	

	4. Drive
	0.14***
	0.67***
	0.76***
	__
	
	

	5. Achievement
	0.19***
	0.56***
	0.57***
	0.81***
	__
	

	6. Reward
	0.13***
	0.61***
	0.52***
	0.71***
	0.54***
	__

	7. Risk
	-0.01
	0.30***
	0.51***
	0.53***
	0.31***
	0.27***


Study 1: Zero Order Correlations – Linguistic Variables (LIWC)
Note. Bivariate correlations. Stress Mindset Score, Positive Emotion, Negative Emotion, Drive, Achievement, Reward, and Risk linguistic characteristics according to the LIWC text analysis program. Note that higher stress mindset scores correspond to a more enhancing stress mindset. *p < .05; **p < .01; ***p < .001.











Table 3
Study 1: Zero Order Correlations – Personality Variables (Big 5)
	
	1
	2
	3
	4
	5
	6

	   1.  Stress Mindset Score
	__
	
	
	
	
	

	   2. Openness
	-.10**
	__
	
	
	
	

	   3. Conscientiousness
	.14***
	-.01
	__
	
	
	

	   4. Extraversion
	.11**
	.10**
	.09*
	__
	
	

	   5. Agreeableness
	0.03
	.06
	.09*
	.19***
	__
	

	   6. Neuroticism
	-.28***
	.05
	-.08*
	-.22***
	.13***
	__


Note. Bivariate correlations. Stress Mindset Score, Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism. Note that higher stress mindset scores correspond to a more enhancing stress mindset. *p < .05; **p < .01; ***p < .001.















Table 4
	
	
	
	
	Well-being
	
	
	
	
	
	Perceived Stress

	
	
	
	
	
	Procrastination
	
	
	
	
	
	GPA
	
	
	

	Predictor
	
	ΔR2
	
	b
(se)
	
	sr2
	
	ΔR2
	
	b
(se)
	
	sr2
	
	ΔR2
	
	b
(se)
	
	sr2
	
	ΔR2
	
	b
(se)
	
	sr2
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Step 1
	
	
.272***
	
	
	
	
	
	.196***
	
	
	
	
	
	.141
	
	
	
	
	
	.060*
	
	
	
	
	

	Conscientiousness
	
	
	
	.123
(.023)***
	
	.032
	
	
	
	-.055
(.030)*
	
	.010

	
	
	
	-.461
(.053)***
	
	.14
	
	
	
	.090
(.019)***
	
	.06
	

	Neuroticism
	
	
	
	-.203
(.020)***
	
	.133
	
	
	
	.216
(.026)***
	
	.162
	
	
	
	
	
	
	
	
	
	
	
	
	

	Extraversion
	
	
	
	.124
(.019)***
	
	.042
	
	
	
	-.013
(.025)
	
	< .001

	
	
	
	
	
	
	
	
	
	
	
	
	

	Step 2
	
	.016***
	
	
	
	
	
	.037***
	
	
	
	
	
	.005*
	
	
	
	
	
	.010**
	
	
	
	
	

	Stress Mindset Score
	
	
	
	.127
(.031)***
	
	.016
	
	
	
	-.205
(.042)***
	
	.037
	
	
	
	-.116
(.067)*
	
	.003
	
	
	
	.052
(.024)***
	
	.01



	


Study 1: Hierarchical Multiple Regression Analyses Predicting Health & Well being Measures from Conscientiousness, Neuroticism, and Extraversion
Note. Each column represents a separate hierarchical multiple regression analysis with the dependent variable listed in the column header. * p < .05; ** p < .01; ***p < .001.






Table 5
	
	1
	2
	3
	4
	5
	

	1.  Stress Mindset Score
	__
	
	
	
	

	2. PSS
	-.40***
	__
	
	
	

	3. GPA
	-.05
	-.14*
	__
	
	

	4. Well-being
	.33***
	-.70***
	.009
	__
	

	5. Procrastination
	-.03
	.31***
	-.28***
	-.24***
	__


Study 2: Zero Order Correlations – Academic and Well-being Variables 
Note. Bivariate correlations. Stress Mindset Score, Perceived Stress Score (PSS), Grade Point Average (GPA), Well-being, and Procrastination. Note that higher stress mindset scores correspond to a more enhancing stress mindset. *p < .05; **p < .01; ***p < .001.



Table 6
Study 2: Zero Order Correlations – Linguistic Variables (LIWC)
	
	1
	2
	3
	4
	5
	6

	1.  Stress Mindset Score
	__
	
	
	
	
	

	2. Positive Emotion
	.29***
	__
	
	
	
	

	3. Negative Emotion
	-.19***
	.01
	__
	
	
	

	4. Drive
	.19***
	.32***
	.14*
	__
	
	

	5. Achievement
	.24***
	.14*
	.03
	0.60***
	__
	

	6. Reward
	.22***
	.45***
	-.10
	0.46***
	0.17**
	__

	7. Risk
	-.08
	.09
	.39***
	0.49***
	0.14*
	0.02


Note. Bivariate correlations. Stress Mindset Score (SMS), Positive Emotion, Negative Emotion, Drive, Achievement, Reward, and Risk linguistic characteristics according to the LIWC text analysis program. Note that higher stress mindset scores correspond to a more enhancing stress mindset. *p < .05; **p < .01; ***p < .001.














Table 7
Study 2: Zero Order Correlations – Personality Traits (Big 5)
	
	1
	2
	3
	4
	5
	6

	1.  Stress Mindset Score
	__
	
	
	
	
	

	2. Openness
	-.04
	__
	
	
	
	

	3. Conscientiousness
	.04
	-.03
	__
	
	
	

	4. Extraversion
	.23***
	.10
	-.05*
	__
	
	

	5. Agreeableness
	-.09
	.37***
	.20***
	.15**
	__
	

	6. Neuroticism
	-.31***
	-.02
	-.29***
	-.17**
	.01
	__


Note. Bivariate correlations. Stress Mindset Score (SMS), Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism. Note that higher stress mindset scores correspond to a more enhancing stress mindset. *p < .05; **p < .01; ***p < .001.
















Table 8
Study 2: Hierarchical Multiple Regression Analyses Predicting Well being from Extraversion and Neuroticism


	
	
	
	
	Well being

	
	

	Predictor
	
	ΔR2
	
	b (se)
	
	  sr2

	
	
	
	
	
	
	

	Step 1
	
	.358***
	
	

	
	

	   Extraversion

	
	
	
	
.23(.044)***
	
	.070

	   Neuroticism
	
	
	
	-.477(.050)***
	
	.234

	
Step 2
	
	.015**
	
	
	
	

	Stress Mindset Score
	
	
	
	.137(.050)**
	
	.015


Note. * p < .05; ** p < .01; ***p  < .001.
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