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Background: According to the model ViolEx 2.0, individuals cope with expectation violations in three different ways: assimilation (increasing efforts for expectation maintenance), immunization (ignoring or downplaying discrepant information) and accommodation (changing the expectation). Which contextual and personality factors influence expectation maintenance and change is still subject to investigation.

Objective: This study aimed to determine how two academic emotions, confusion (an epistemic emotion) and annoyance (an achievement emotion), as well as Tolerance of Ambiguity (as personality factor), the importance of an expectation and the prior experiences regarding this expectation (situational factors), relate to coping with expectation violations in achievement contexts.

Methods: Vignettes describing achievement expectation violations were presented to an initial sample of 310 participants. The stories varied in importance of an achievement (high, low), prior experience (confirming, disconfirming, no prior experience), and emotional reaction to the achievement failure (confusion, annoyance, no emotional reaction). As outcome measures, participants indicated their subjective likelihood of using three different coping responses to the expectation violation: assimilation, immunization and accommodation. In addition, Tolerance of Ambiguity was assessed using the German version of the Tolerance of Ambiguity Scale.

Results: Overall, annoyance and confusion predicted higher assimilation and lower immunization. Higher Tolerance of Ambiguity predicted higher immunization and lower accommodation, while higher importance of an initially expected outcome resulted in higher assimilation and lower accommodation. Finally, prior expectation confirmation strengthened expectations, resulting in higher assimilation and immunization, and lower accommodation, while disconfirming prior experience was taken into account only for accommodation. The tendency towards accommodation increased with age, and level of assimilation was lower in men than in women.

Conclusion: When trying to stabilize expectations, it is most helpful to frame communication around importance and confirming evidence. The effect of confirming evidence is much greater than that of disconfirming evidence. While two academic emotions, namely confusion and annoyance, increase the intentions to exert efforts and decrease the likelihood of immunization, their effect is also much smaller than the effect of importance. Finally, we conclude that older individuals accommodate more, and higher Tolerance of Ambiguity makes it more likely to maintain expectations despite discrepancies.
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Introduction


Expectations and expectation violations

The idea that anyone can achieve any remarkable goal with enough effort is as appealing as potentially misleading, and inspired significant research in psychology and related fields (Duckworth, 2016; Dweck, 2017; Kasser and Ryan, 1993; Langer, 1975). Expectations, defined as subjective beliefs about the likelihood of future events (Hoorens, 2012; Oettingen and Mayer, 2002), often persist despite contradictory evidence (Henss and Pinquart, 2023b). This phenomenon is evident across various areas, including achievements, stereotypes, and mental health (Rief et al., 2015). While maintenance of positive expectation can foster healthy optimism and can be critical for success (Burger, 2023), it can be harmful if those expectations are delusional or prevent positive changes from occurring. Overly high achievement objectives adversely affect mental health (Mohr et al., 2023; Wrosch et al., 2007), and in cases of depression and other psychopathologies, persistent negative expectations can impede therapeutic progress (Rief et al., 2015).

How people react to expectation violations and under which conditions they maintain or update their expectations has been studied through different approaches (Pinquart et al., 2021a). Most recently, the ViolEx 2.0 model has been developed to connect research on expectation violations from different fields within psychology, such as clinical, social, educational and developmental psychology, creating an interdisciplinary framework (Panitz et al., 2021). This model formulates different strategies to cope with expectation violations, recognizing that expectation violations can be acknowledged or dismissed. Acknowledgment results either in expectation-update (accommodation) or in behavioral efforts that aim to maintain the expectation despite obstacles (assimilation). For example, after receiving a worse-than-expected grade, an individual may expect lower grades in the future (accommodation) or increase study efforts to maintain and fulfill high expectations (assimilation). Conversely, dismissal of expectation violations (immunization) is achieved by invalidating the contradictory data (data-oriented immunization), or by conceptually making one’s expectation immune to a violation (concept-oriented immunization). For instance, an individual can claim that a low grade at a test does not count as a bad result because the examiner was unfair (data-oriented immunization), or because the grade was still sufficient to pass the course and hence, was a good result (concept-oriented immunization).

The ViolEx 2.0 model hypothesizes that the coping strategy in a given situation depends on individual traits, social influence, the characteristics of the expectation violation, and the internal representation of this experience (Gollwitzer et al., 2018). While existing studies confirmed the influence of some dispositional and situational characteristics (Henss and Pinquart, 2022, 2023a, 2023b; Pinquart et al., 2021b), studies have not yet focused on how academic emotions influence the maintenance or change of achievement expectations subsequent to expectation violations. Our study aims to fill this gap by integrating the role of emotions with well-documented situational determinants of decision-making under uncertainty and coping, such as prior experience and the importance of an outcome. Additionally, we examine Tolerance of Ambiguity (the individual ability to endure confusion, epistemic conflict, and incongruent information) as a critical personality trait influencing the management of uncertainty and related emotions.



Prior experience

A central question of the ViolEx framework is under which circumstances expectation-disconfirming experience fails to result in expectation-updating. Studies on learning processes have long investigated how experience shapes behavior. For instance, the amount of trials that build an expectation and their consistency are two major determinants of how individuals react to deviations from expectations (Capaldi, 1966; Redish et al., 2007). From a perspective of learning psychology, expectation violations might seem more likely to result in accommodation if prior experience was inconsistent rather than consistently expectation-confirming, and immunization if prior confirming experience was consistent (Redish et al., 2007; Niv, 2019).

Learning from past experiences is also relevant in Lazarus and Folkman’s research on stress, appraisal and coping (Lazarus and Folkman, 1984). In their framework, individuals appraise events as irrelevant, benign-positive, or stressful. They further determine the specific type of stress (harm/loss, threat, challenge) and evaluate their available coping abilities. These evaluations are often based on previous encounters with similar stressors. As subjective appraisals and interpretations determine the perceived stress better than objective indicators, there is variation in how experience affects individual expectations about stress, including estimations of coping capability. This may depend on dispositional and situational factors. Previous research has shown that pleasant and unpleasant, as well as confirming and disconfirming experiences are treated differently. Specifically, many people display optimism and confirmation biases: they tend to take pleasant experience into account, while dismissing unpleasant experience more easily, and preferentially attend to information which confirms their prior beliefs (Garrett et al., 2017; Klayman, 1995; Sharot et al., 2011). Regarding prior experience, we may thus expect expectation-confirming experience to have stronger influence than expectation-disconfirming experience, and even more so if the expected outcome is pleasant. However, as negative experience is especially aversive when violating expectations, we aim to examine confirming and disconfirming prior experience in an exploratory manner.



Importance

The personal relevance of an event significantly influences stress and coping mechanisms (Lazarus and Folkman, 1984). This has long been explored in cognitive dissonance theory, where the subjective importance of dissonant cognitions determines the intensity of psychological discomfort, along with the ratio of dissonance to consonance in cognitions (Festinger, 1957). Cognitive dissonance research has shown high importance of attitudes to predict less attitude change and greater resistance to contradictory information, notably through trivialization of information, a defensive strategy which is comparable to the ViolEx mechanism of data-oriented immunization (Sherman and Gorkin, 1980; Simon et al., 1995; Zuwerink and Devine, 1996). As the concept of importance was not clearly defined in Festinger’s theory, subsequent approaches to inconsistency management focused on specific types of importance and investigated self-relevance through personal impact, such as on ego-defense, self-consistency or self-verification (Aronson, 1997; Brannon and Gawronski, 2018; Greenwald and Ronis, 1978; Swann, 1990). With regards to coping strategies, Brandtstädter and Greve (1994) hypothesized that high self-relevance of an expectation results in a particular sequence: first immunization (ignoring the discrepancy), then assimilation (additional efforts to maintain and confirm the expectation), and only if expectation violations seem inevitable, accommodation (expectation update) (Brandtstädter and Greve, 1994). The latter is more difficult if the expectation is central to a person’s life views and hardly substitutable. According to Brandtstädter and Renner (1990), the importance of an objective predicts how long individuals endure “disorganization and disorientation” before disengaging from their expectation and accommodating to the evidence (Brandtstädter and Renner, 1990).

Aubert-Teillaud et al. (2023) developed an epistemic inconsistency management model that integrates factors related to prior experience, specifically subjective certainty and reliability of information, with the importance of expectations. Inspired by Pascal’s wager and further aligning with the expected utility hypothesis (Von Neumann and Morgenstern, 1944), Aubert-Teillaud et al. (2023) conceptualize the importance of maintaining or abandoning an expectation as a utility decision concerning the possible consequences for the individual. They propose that individuals make an epistemic bet on the status of contradictory information and weigh it against the potential cost of errors. Along with confirming or disconfirming prior experience, we therefore expect the importance of an expectation to influence the choice of coping strategies. Specifically, we expect high expectation-importance to result in greater expectation maintenance, i.e., more immunization and assimilation, but less accommodation, compared to low expectation-importance.



Emotions

It has long been assumed that decisions are based on the likelihood and value of potential outcomes, but extensive research has shown that real-world behavior is influenced by cognitive biases and subjective perceptions, in addition to rational considerations (Simon, 1955; Slovic, 1987; Tversky and Kahneman, 1974). Appraisals of likelihood and value are significantly shaped by momentary emotions (DeSteno et al., 2000; Johnson and Tversky, 1983; Zelenski and Larsen, 2002). Even anticipated emotional reactions modify behavior through motivation: believing that one will experience positive or negative emotions in response to an event predicts the intensity of efforts aiming to prevent negative affect (Aspinwall and Taylor, 1997; Bagozzi and Pieters, 1998).

There is substantial reason to believe that emotions play a role in coping with expectation violations, as prediction errors and cognitive conflict are associated with emotions (Barrett, 2017a; Inzlicht et al., 2015; Nerantzaki et al., 2021). While the influence of emotions has not yet been investigated in research on coping with expectation violations, their role in regulating achievement expectations is well-documented in research on goal-setting, goal-adjustment and monitoring of learning. Evaluating personal behavior and its outcomes compared to objectives relies on metacognitive experiences such as feelings of difficulty, confidence, fluency or uncertainty, and emotions (Efklides, 2011; Efklides et al., 2017; Pekrun and Stephens, 2012; Usher and Schunk, 2017). Two types of emotions are especially relevant: (1) epistemic emotions, which are elicited by cognitive tasks and activities involving knowledge (e.g., boredom, confusion, curiosity, or surprise; Pekrun et al., 2017; Trevors et al., 2016), and (2) achievement emotions, which are related to accomplishments and evaluations (e.g., anxiety, pride, relief, or shame; Pekrun, 2006). The same emotion can pertain to both groups. For instance, frustration can be related to the unfulfilled epistemic objective of understanding a problem, and to the failed achievement of solving it. When personal goals are blocked, such emotions are common. Some authors even suggest that emotions specifically express how events relate to personal knowledge, motivations or values (Baumeister et al., 2007; Frijda, 1988; Silvia, 2010). The evaluative monitoring activity that accompanies metacognitive experiences and emotions is crucial to adaptation of strategies and sensible goal-updating (Dent and Koenka, 2016; Hoyle and Dent, 2017; Winne, 2017).

To better understand coping with expectation violations in achievement contexts, we are particularly interested in confusion and annoyance. Confusion is said to be beneficial for learning through increased engagement and deeper cognitive activities (D’Mello et al., 2014; D’Mello and Graesser, 2014; Lehman et al., 2013). However, when left unresolved, confusion turns into frustration and boredom, leading to disengagement (Baker et al., 2010; D’Mello and Graesser, 2011). We thus expect confusion to predict coping strategies that consider the problem in its entirety, such as accommodation and assimilation, but negatively predict more shallow coping like immunization. Annoyance might predict both increased efforts to confirm the expectation, and abandoning an expectation. Since the threshold where frustration turns from increased efforts to giving up is unclear, it is also possible that negative emotions generally predict a greater overall coping score, without favoring a specific strategy. Finally, as emotions are likely related to the value of an outcome (Pekrun, 2006), high expectation-importance may amplify the effect of negative emotions following an expectation violation.



Tolerance of ambiguity

Ambiguity and uncertainty are assumed to be aversive and metabolically costly (Barrett, 2017b; Proulx et al., 2012). The individual ability to tolerate situations of confusion, epistemic conflict, and incongruent information has been conceptualized as Tolerance of Ambiguity. This personality trait measures the capacity to deal with novelty and complexity, such as unfamiliar, insoluble or contradictory situations, and predicts approach and avoidance strategies when coping with academic stressors (Grenier et al., 2005; Paralkar and Knutson, 2021). Frenkel-Brunswik (1949) defined the construct as “a tendency to resort to black and white solutions, to arrive at premature closure as to evaluative aspects, often at the neglect of reality” (p. 115). Ambiguity can include characteristics such as conflicting evidence and opinions, expert disagreement, insufficient evidence or simply imprecision (Han et al., 2011). The personality trait Need for Cognitive Closure, which measures the desire for certain answers, quick, clear decisions and aversion to ambiguity, correlates with Intolerance of Ambiguity (Webster and Kruglanski, 1994). Research has shown Need for Cognitive Closure to predict both greater accommodation and assimilation (Henss and Pinquart, 2022, 2023b) or assimilation and immunization, indicating a greater need for coping overall (Henss and Pinquart, 2023a). We expect individuals with low Tolerance of Ambiguity to have a greater need for coping when confronted with expectation violations and to react more strongly to situations involving confusion.




Materials and methods


Sample characteristics

We obtained an initial sample size of N = 310 participants. After exclusion of participants who failed the attention check or indicated non-serious participation, data of N = 292 were included in the analyses. The mean age was 35.26 years (SD = 15.12). Participants were predominantly female (67%) and from Germany (95%). Our sample was biased toward academic education, with 49% having completed at least a college or university degree and another 35% having a German secondary school diploma that qualifies for university entrance.



Design and procedure

The study was preregistered at the Open Science Framework (https://osf.io/fqcz3) and conducted online using SoSciSurvey in May 2024. It was approved by the local ethics committee of the Department of Psychology at Philipps University of Marburg in January of 2024 (file number 2023-81 k). We used a convenience sample, recruiting university students using email lists from German universities and non-student participants via advertisements in Facebook groups and the SoSciSurvey Panel. All participants confirmed that they were at least 18 years old and proficient in the German language. They were informed about their rights and provided informed consent.

The first stage of the study involved responding to a block of 18 counterbalanced vignettes, presented in a randomized order. After the vignettes, participants completed the 12-item Tolerance of Ambiguity Scale, German version (Lietz, 2023), to which we added an attention check. They then provided demographical information (age, gender, highest educational degree). On the last page, they answered whether they had completed the study seriously (Yes/No). After completion, participants had the possibility to leave comments in a free-form textbox and received full information about the study’s objectives. The completion time varied between 13 and 20 min.



Experimental vignettes design

All vignettes described scenarios where achievement expectations were violated. Since positive (better-than-expected) expectation violations are processed differently from negative (aversive) expectation violations (Holroyd and Coles, 2002; Schultz and Dickinson, 2000), we chose to focus exclusively on negative violations, i.e., worse-than-expected achievements. We experimentally manipulated three factors: (1) the importance of the achievement expectation (high/low), (2) the prior history regarding the expectation (previously confirmed/violated /no prior history), and (3) the emotional reaction of the vignette narrator (confused /annoyed/unemotional statement). These manipulations resulted in 2x3x3 (18) combinations, for which we developed 18 background stories with diverse achievement expectations. After combining all stories and predictors to create a fully counterbalanced design, the total pool consisted of 324 vignettes (2x3x3x18). We created 18 blocks of vignettes to ensure that every combination of predictors and every background story were presented to all participants, without repetition of either. Participants were randomly assigned to one block of vignettes, which were presented in a randomized order. This procedure also ensured that every vignette in the 324-story pool was answered by more than one participant.

Our design adhered to recommendations to cover a broad range of scenarios and systematically vary factors influencing respondents’ judgments, enhancing the potential to generalize findings to broader contexts (Aguinis and Bradley, 2014; Auspurg and Hinz, 2015; Baguley et al., 2022). Examples of vignettes are provided on the OSF page for this study (https://osf.io/c862w/).

In each vignette, the narrator first describes their initial achievement expectation (e.g., “I am learning Spanish and expect to be able to take part in conversations with native speakers.”), followed by the expectation violation (e.g., “But then I travel to Latin America and understand very little.”). Various sentences accompany each scenario to manipulate predictors (e.g., Prior experience: “Foreign languages are effortless/effortful for me and conversations have always been easy/difficult for me.”; Importance: “I hardly ever need it in everyday life/I plan to live here several years”; Emotion: “I am confused /annoyed/this does not affect me so much”). Tendencies of the participants toward assimilation, immunization, and accommodation were measured after each story. A pretest confirmed the realism of the stories and the effectiveness of the manipulations.



Measures

To assess the ViolEx 2.0 coping mechanisms, participants responded to three self-developed items corresponding to each vignette, presented in a randomized order. For instance, following the previous scenario, the items included: “I will try to get more motivated so that I stick to my expectation” (assimilation), “I am currently too busy, but I am still going to exercize regularly” (immunization), and “The gym is not for me after all; I do not think I will go regularly” (accommodation). Participants rated their likelihood of choosing each action or attitude (“Please indicate how likely you would be to choose the following strategies,” original wording in German) on a scale ranging from 1 (very unlikely) to 5 (very likely).

Tolerance of Ambiguity was assessed using a German version of the Tolerance of Ambiguity Scale (TAS; Lietz, 2023), consisting of 12 items, 7 of which are reverse-coded (e.g., “What we are used to is always preferable to what is unfamiliar”).

Demographic variables included gender (female, male, diverse) age in years (free-form response), country (selection from a list), and formal educational attainment (“What is your highest educational degree?” with 9 options ranging from “still at school” to “completed higher education”).



Statistical analysis

For a priori power analyses, we conducted simulations across a range of power by sample size combinations, using the browser application at https://myshinyapps-oo.shinyapps.io/multi-level-logistic-regression/ (Olvera Astivia et al., 2019). Power calculations reliably exceeded 0.8 for simulations involving a minimum of 220 participants. Given the difficulty of calculating power for ordinal mixed model designs, these power estimations were computed for multilevel logistic regression. Power tends to be higher in ordinal than multilevel models, ensuring that this procedure provided conservative estimations.

All analyses were performed using RStudio (Posit Team, 2024; version 2024.4.2.764). For descriptive purposes, we inspected overall coping choice frequencies, and examined associations between assimilation, accommodation, and immunization using Kendall’s τ correlations. These analyses were not conducted to test specific hypotheses but rather to provide an overview of the relationships between the constructs. Following recommendations for statistical analyses of vignette studies in psychology (Baguley et al., 2022), we used cumulative link mixed models to assess the effects of predictors (emotions, importance, prior experience, Tolerance of Ambiguity) on coping tendencies (assimilation, immunization, accommodation). As preregistered, we also analyzed interactions between importance and emotions, and between emotions and Tolerance of Ambiguity. We additionally analyzed the effect of overall “emotions” on “coping” as a dependent variable, aggregating coping styles and emotions. The Likert scale responses (5-point scale) were treated as ordinal, given increasing evidence that treating ordinal variables as continuous can lead to inflated error rates, distorted effect sizes and other mistakes (Bürkner and Vuorre, 2019; Liddell and Kruschke, 2018). Our cumulative link mixed models were proportional odds models with a logit link function, implemented using the R package ordinal (Christensen, 2023). They included fixed effects for each manipulated predictor, random intercepts for participants and vignettes, and controlled for demographic variables. Importance, emotions, prior experience and gender were dummy-coded using default contrasts in RStudio. The reference levels were low importance, unemotional reactions, no prior experience, and female gender.

Considering debates on the use of maximal or parsimonious mixed models (Barr et al., 2013; Bates et al., 2015), we assessed the necessity of random slopes by exploring the robustness of our findings in models with maximal random slopes, and different combinations of random slopes, many of which encountered convergence issues. We therefore only included random intercepts. Finally, we evaluated the sensitivity of our models to demographic variables, or using effect coding, all of which yielded consistent outcomes. Model comparisons, along with data and scripts, are available on the OSF page of this study (https://osf.io/c862w/).




Results


Coping

Across all vignettes, assimilation was the most favored response (33% “very likely,” 12% “very unlikely”), followed by accommodation (20% “very likely,” 17% “very unlikely”). Immunization was the least favored (14% “very likely” and 20% “very unlikely”). Across all vignettes, assimilation demonstrated a distinct distribution pattern characterized with fewest responses in categories 1 and 2, and markedly higher frequencies in categories 4 and 5. In contrast, both accommodation and immunization demonstrated more uniform distributions across all categories.

In most cases, the three coping strategies were negatively correlated to each other. Specifically, assimilation was negatively correlated with accommodation (τ = −0.27, p < 0.001) while accommodation was negatively correlated with immunization (τ = −0.13, p < 0.001). The association of assimilation and immunization was nonsignificant (τ = −0.02, p = 0.06), these correlations were confirmed using a linear mixed effects model that accounted for repeated-measurement, yielding consistent results (slightly higher correlations).

Despite sufficient power, the hypothesized two-way interactions between Tolerance of Ambiguity and emotions, and Importance and emotions, were not significant after correcting for multiple testing. As Likelihood Ratio Test statistics equally favored the main effects models against all interaction models (all p > 0.78), we used the main effects models for our analyses. The proportional odds assumption was checked for each predictor in all models, and Likelihood Ratio Tests proved cumulative link mixed models to have a better fit than multinomial logistic models or linear mixed models. All analyses and scripts are available on the OSF page for this study (https://osf.io/c862w/).

The coefficients from cumulative link mixed models become meaningful when transformed into odds ratios (OR). These represent the change in the odds of being in a higher category of the outcome variable for a one-unit change in the predictor variable. In our models, odds ratios indicate the likelihood of being in a specific category (1 to 5) of each coping mechanism, versus a lower one. An odds ratio greater than 1 suggests that as the predictor increases, the likelihood of being in a higher category of the coping strategy also increases. Conversely, an odds ratio less than 1 indicates that, as the predictor increases, the likelihood of being in a higher category decreases.

Figure 1 allows for a quick visual comparison of the effect sizes (as odds ratios), which are described in detail in the following section. This Figure presents fixed effects estimates for all predictors on assimilation (yellow), immunization (green) and accommodation (red), with the reference levels indicated in black. Each estimate is represented by one colored point, with 95% confidence intervals shown as horizontal bars. The x-axis represents effect sizes, where values to the left of the reference line (1.0) indicate a negative effect and those to the right suggest a positive effect. Only estimates whose confidence intervals do not intersect the reference line indicate statistical significance.
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FIGURE 1
 Fixed effects of predictor variables on coping strategies. Estimates are shown as colored points with horizontal bars for 95% confidence intervals, for assimilation (yellow), immunization (green), accommodation (red), and reference levels (black).


As can be seen in Figure 1, the greatest positive effects are those of high expectation importance on assimilation, followed by prior expectation confirmation on immunization, and confusion on assimilation. To the contrary, the greatest negative statistical effects are those of male gender on assimilation, followed by high expectation importance on accommodation, and prior expectation confirmation on accommodation. As all odds ratios are close to 1, the effects of most predictors on assimilation, immunization, and accommodation are relatively small. For instance, odds ratios such as 1.05 or 0.95 indicate only a 5% increase or decrease in the odds of the outcome. This suggests that while changes in these predictors do influence the response to our vignettes, they only lead to minor shifts in the likelihood of choosing one coping strategy over another.

For a comparison of mean ratings across manipulation combinations, the Figures 2–4 show the estimated marginal means (EMM) in assimilation, immunization and accommodation, respectively. EMMs represent adjusted means for the ratings in each manipulation condition while controlling for other covariates such as ToA, demographic variables and random effects. For every combination of manipulated predictor levels in the vignettes, a horizontal bar shows the 95% confidence interval.

[image: Figure 2]

FIGURE 2
 Estimated marginal means: levels of assimilation for each combination of independent variables. Black points indicate the adjusted means for Likert scale assimilation ratings in each manipulation condition, with other covariates controlled. Purple horizontal bars represent 95% confidence intervals. Conditions are a combination of levels of emotion (confused / annoyed / neutral), prior experience (positive, expectation-confirming / negative, disconfirming), and importance (high / low).
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FIGURE 3
 Estimated marginal means: levels of immunization for each combination of independent variables. Black points indicate the adjusted means for Likert scale immunization ratings in each manipulation condition, with other covariates controlled. Purple horizontal bars represent 95% confidence intervals. Conditions are a combination of levels of emotion (confused / annoyed / neutral), prior experience (positive, expectation-confirming / negative, disconfirming), and importance (high/low).
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FIGURE 4
 Estimated marginal means: levels of accommodation for each combination of independent variables. Black points indicate the adjusted means for Likert scale accommodation ratings in each manipulation condition, with other covariates controlled. Purple horizontal bars represent 95% confidence intervals. Conditions are a combination of levels of emotion (confused / annoyed / neutral), prior experience (positive, expectation-confirming / negative, disconfirming), and importance (high / low).


While the confidence intervals largely overlap, these figures present patterns in how predictor level combinations influence the mean ratings of each coping strategy. For instance, the greatest EMMs in assimilation result from situations with high importance and confused reactions, and the lowest from situations with low importance and a neutral emotion reaction (Figure 2). Conversely, accommodation is greatest when combining negative (disconfirming) prior experience with low expectation importance, and is least chosen when combining positive (confirming) prior experience with high expectation importance (Figure 4). Figure 3 shows that confusion and annoyance result in similarly low levels of immunization, especially under conditions of high expectation importance. Emotionally neutral reactions, on the other hand, are associated with higher levels of immunization, especially when combined with low expectation importance, suggesting that low importance and the corresponding absence of emotional reactions to expectation violations may make it more likely to maintain beliefs despite contradictory experiences.



Assimilation

Individuals who perceived high importance were 39.2% more likely to choose higher levels of assimilation compared to those perceiving low importance [OR = 1.39, 95% CI (1.26, 1.54), p < 0.001]. Additionally, experiencing confusion increased the likelihood of higher assimilation by about 20.4%, as compared to a non-emotional appraisal [OR = 1.20, 95% CI (1.06, 1.36), p < 0.01].

Men were 29.7% less likely than women to choose higher levels of assimilation. This finding was statistically significant with an odds ratio of 0.70 [95% CI (0.57, 0.87), p < 0.01].

Neither annoyance [OR = 1.11, 95% CI (0.98, 1.25), p > 0.1] nor highest educational degree [OR = 1.09, 95% CI (0.99, 1.19), p = 0.06] had a significant association with assimilation.

Assimilation was not related to Tolerance of Ambiguity [OR = 1.00, 95% CI (0.98, 1.03), p = 0.85], expectation-confirming prior experience [OR = 0.99, 95% CI (0.88, 1.12), p = 0.90] or prior experience of expectation violations [OR = 0.93, 95% CI (0.82, 1.05), p = 0.23].

The conditional R2 indicated that the predictors collectively explained a substantial portion of the variance in assimilation when accounting for both fixed and random effects (R2 Cond. = 0.29), although the fixed effects explained only a small portion of the variance (R2 Marg. = 0.02).



Immunization

Immunization was 13.7% less likely in situations described as confusing [OR = 0.86, 95% CI (0.76, 0.97), p < 0.05], and 15.3% less likely in situations described as annoying [OR = 0.85, 95% CI (0.75, 0.96), p < 0.01]. In contrast, immunization was 27.2% more likely after expectation-confirming prior experience [OR = 1.27, 95% CI (1.13, 1.44), p < 0.001], and 3.5% more likely in individuals with higher Tolerance of Ambiguity [OR = 1.04, 95% CI (1.01, 1.06), p < 0.01]. High importance had no significant effect on immunization [OR = 1.10, 95% CI (0.99, 1.21), p = 0.07].

Immunization was not affected by prior experience of expectation violations [OR = 0.92, 95% CI (0.82, 1.04), p = 0.19]. Regarding demographic variables, neither gender [OR = 0.99, 95% CI (0.81, 1.22], p > 0.1) nor age [OR = 1.00, 95% CI (0.99, 1.00), p > 0.1] or highest educational degree [OR = 1.00, 95% CI (0.92, 1.09), p > 0.1] showed significant statistical effects on immunization.

While fixed effects explained only a small portion of the variance in immunization (R2 Marg. = 0.01), a substantial portion of the variance was explained when accounting for both fixed and random effects (R2 Cond. = 0.28).



Accommodation

Accommodation was 20.6% less likely in the case of important expectations [OR = 0.79, 95% CI (0.72, 0.88), p < 0.001], 20.4% less likely after expectation-confirming prior experience [OR = 0.80, 95% CI (0.71, 0.90), p < 0.001] and 5.3% less likely in individuals with high Tolerance of Ambiguity [OR = 0.95, 95% CI (0.92, 0.97), p < 0.001]. It was 16.3% more likely in situations with prior experience of expectation-violations [OR = 1.16, 95% CI (1.03, 1.31), p < 0.05], and 0.8% more likely per year of age of the participant [OR = 1.01, 95% CI (1.00, 1.04), p < 0.05].

Confusion [10.3% less likely, OR = 0.90, 95% CI (0.79, 1.01), p = 0.08], highest educational degree [7.4% less likely, OR = 0.93, 95% CI (0.85, 1.01), p = 0.09], annoyance [OR = 0.929, 95% CI (0.82, 1.05), p = 0.23] and gender [OR = 0.97, 95% CI (0.78, 1.20), p = 0.76] had no significant statistical effects on accommodation.

The conditional R2 indicated that a substantial portion of the variance in accommodation was explained when accounting for both fixed and random effects (R2 Cond. = 0.26), but fixed effects explained only a small portion of the variance (R2 Marg. = 0.02).



General sum of coping

As preregistered, we intended to investigate whether a generally higher sum of coping strategies used could be predicted by higher emotion and Tolerance of Ambiguity, which required aggregating coping strategies (assimilation, immunization and accommodation) and emotions (annoyance and confusion, vs. non-emotional). We found no evidence confirming our hypothesis. This additional model yielded no statistically significant effect of general emotion [OR = 0.93, 95% CI (0.84, 1.03), p = 0.18] or Tolerance of Ambiguity [OR = 0.99, 95% CI (0.97, 1.01), p = 0.45] on the aggregated coping tendency score.




Discussion

This study aimed to investigate how prior experiences, the importance of expectations, emotions, and Tolerance of Ambiguity influence coping strategies when achievement expectations are violated. Our results indicate that each factor plays a significant role in specific coping strategies, and support the ViolEx 2.0 model’s prediction of distinct coping mechanisms, as individuals used strategies differentially based on unique circumstances and personality. We found no indication that emotions or Tolerance of Ambiguity predict generally higher coping when summed-up across strategies, and no confirmation of hypothesized interactions. Ultimately, we provide new insights into situational factors that make individuals likely to immunize, assimilate or accommodate following violated achievement expectations. By understanding these, practitioners can better support individuals in navigating setbacks, and adjust communication to support the adaptive pursuit of objectives. For instance, they can frame situations in ways that specifically encourage persistence, or suggest strategy adjustments when current approaches seem ineffective.

There was no evidence that emotional reactions following expectation violations, or low Tolerance of Ambiguity, predict generally higher coping across strategies. This contrasts with previous research, which found that Need for Cognitive Closure predicts higher accommodation and assimilation (Henss and Pinquart, 2022, 2023b), or higher assimilation and immunization (Henss and Pinquart, 2023a). We found coping strategies to be negatively correlated with each other. Specifically, the coping strategies indicating expectation maintenance were both significantly negatively correlated with expectation change. This indicates that individuals may have to decide whether to maintain or change their expectation, although it may be possible to find a compromise in a few cases. Furthermore, aligning with the Life-Span Theory of Control (Heckhausen and Schulz, 1995), participants in our study generally favored assimilation over other coping strategies. This supports the hypothesis that individuals prioritize primary control, i.e., efforts to change the external world to reach objectives, over secondary control, designating efforts to change oneself to adapt to external circumstances. The latter is only chosen when primary control is deemed unlikely to succeed.

Prior confirming experience predicted higher immunization and lower accommodation, while prior disconfirming experience predicted higher accommodation. As all situations described positive achievement expectations and negative expectation violations, expectation maintenance was favored both by confirmation bias (selectively attending to information which confirms an expectation while ignoring discrepant information) and optimism (maintaining a positive outlook in the presence of obstacles). This aligns with biases reported in the literature (Garrett et al., 2017; Klayman, 1995; Sharot et al., 2011). The importance of expectations tended to have a much greater statistical effect than prior experience overall, and predicted higher assimilation and lower accommodation. This aligns with a long tradition of research on cognitive dissonance and attitude change (Aubert-Teillaud et al., 2023; Sherman and Gorkin, 1980; Simon et al., 1995; Zuwerink and Devine, 1996), suggesting that the importance of an expectation can be a unifying factor across different frameworks.

Confusion and annoyance were found to predict lower immunization and higher assimilation, suggesting that these emotions motivate increased efforts to maintain achievement expectations actively, but make it more difficult or nonsensical to ignore expectation violations. Ignoring or downplaying events may also be more difficult after they already elicited emotions (Gross, 2002). This confirms previous findings that these emotions are associated with increased efforts in academic contexts, although the threshold at which they lead to disengagement may not be reached via hypothetical scenarios (Baker et al., 2010; D’Mello et al., 2014; D’Mello and Graesser, 2011, 2014). Since both emotions were stated explicitly, this result refers mainly to contexts in which individuals are aware of their emotional state or to how they predict reactions when feeling a certain way. Importantly, it indicates that predicting negative emotions following an expectation violation can make individuals exert greater effort to prevent it from happening (again), but is insufficient to change their minds. Thereby, our results connect with research on how anticipated emotional reactions shape motivation and decision-making (Aspinwall and Taylor, 1997; Bagozzi and Pieters, 1998).

Tolerance of Ambiguity was significantly associated with higher immunization, and lower accommodation. These findings indicate a greater cognitive resistance to expectation violations, independently of active behavioral efforts, and suggest that high Tolerance of Ambiguity may reduce the discomfort associated with holding conflicting cognitions, thereby allowing individuals to maintain their original expectations rather than changing them. As individuals with high Tolerance of Ambiguity are better equipped to wait out uncertain situations, it may lead them to favor strategies that preserve existing beliefs. They can possibly take into account counterevidence later, if expectation violations occur again, as described by the concept of “tagging” (Roese and Sherman, 2007). Tolerance of Ambiguity could thus be both beneficial and detrimental in the pursuit of difficult objectives. Accepting a certain degree of contradiction between personal beliefs and counterevidence provides greater resilience when facing obstacles, but enhances the risk to treat occurrences as coincidences, even when alternative strategies are needed.

Age and gender also predicted coping strategies. Female participants assimilated more than their male peers, and accommodation increased with age. In our study, women were willing to make more efforts in order to achieve objectives despite obstacles. One possible explanation could be related to social and cultural factors that encourage adaptability in the face of challenges. Women might be socialized to exert more effort to overcome difficulties (Schlender et al., 2020). Regarding age, it has been hypothesized in past research that accommodation should increase with age as physical or cognitive capacities, and specifically personal control over them, decline (Brandtstädter and Renner, 1990; Heckhausen et al., 2010). Previous research also found growth mindset to decrease with age (Sigmundsson et al., 2022). Older individuals, having accumulated more experience in navigating achievements, may also be less distressed by the prospect of giving up an objective. First, because they have more experience doing so, and second because with age, priorities increasingly focus on close social relationships over other objectives (Carstensen et al., 1999).


Strengths and limitations

As expectation violations were not experienced in person, but described in hypothetical scenarios, emotions were not felt but considered explicitly. Thus, participants could evaluate the characteristics of expectation-violating situations separately rather than in a phenomenological way (Robinson and Clore, 2002). This may explain why emotions did neither significantly interact with the importance of expectations, nor with Tolerance of Ambiguity. Moreover, all effect sizes were very small, making interactions difficult to detect. While hypothetical scenarios may not evoke the emotional intensity of real-life situations, this design allows distinguishing specific emotions from each other, which is not easily possible in manipulations. Even participants may have difficulties doing so, depending on factors like interoception and emotional granularity (Barrett et al., 2004; Lindquist and Barrett, 2008). While immunization may serve the purpose of suppressing unpleasant emotions early-on via antecedent-focused strategies like reappraisal, downplaying or ignoring information (Gross, 2002), this needs to be tested in future studies, as our experimental design would not be able to capture such relationships. Future research should also investigate these dynamics in real-world settings to validate our findings further. Finally, examining additional emotions and positive expectation violations could provide a more comprehensive understanding of emotions in coping strategies.




Conclusion

The ViolEx 2.0 model can inform us on expectation updates in achievement situations. Building on this conceptual framework, the present study yielded results that are consistent with related theories, such as models from decision-making, cognitive dissonance, and academic emotions, while discriminating between different coping strategies of expectation maintenance and change. Since ViolEx 2.0 has been used in psychotherapy research and to better understand achievement contexts, therapists, healthcare professionals or educators may be particularly interested in knowing how to adjust communication in order to influence the expectations of a patient, client, or student. Our findings suggest that assimilation is encouraged by highlighting the importance of an expectation and by the academic emotions confusion and annoyance, rather than by prior experience of success or failure. Accommodation is encouraged by diminishing the perceived importance of an expectation, and considering prior disconfirmations. In contrast, the mention of emotional reactions to expectation violations is unlikely to have an impact on expectation update. Immunization is highest with high expectation importance, recalling confirming prior experience, and decreased awareness of emotional reactions to expectation violations. Across all situations, prior experience played a greater role when it was confirming rather than disconfirming. Therefore, professionals are well advised to highlight confirming arguments if they want to strengthen expectations, but may expect less influence from the mention of disconfirming evidence. In sum, when attempting to modify an individual’s expectations, it is recommendable to frame communication around the degree of importance and confirming evidence. In contrast, effects of disconfirming evidence and emotions are much smaller. While emotions may play a role in real-time situations, individuals do not expect them to guide them significantly in their decision to update expectations, as shown in our vignette design. Finally, the tendency toward accommodation increases with age, and individuals with higher Tolerance of Ambiguity will likely persist longer despite discrepancies between beliefs and experience, possibly because they experience less discomfort.



Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found at: Open Science Framework, https://osf.io/c862w/.



Ethics statement

The studies involving humans were approved by the Ethikkommission Fachbereich Psychologie, Philipps-Universität Marburg. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

LO: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Visualization, Writing – original draft, Writing – review & editing. MP: Conceptualization, Funding acquisition, Project administration, Supervision, Validation, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study was funded by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation), project number 290878970-GRK2271, Project 7.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that Gen AI was used in the creation of this manuscript. For revision of English language and formulations in the manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Aguinis, H., and Bradley, K. (2014). Best practice recommendations for designing and implementing experimental vignette methodology studies. Organ. Res. Methods 17, 351–371. doi: 10.1177/1094428114547952

 Aronson, E. (1997). Back to the future: retrospective review of Leon Festinger’s “a theory of cognitive dissonance. Am. J. Psychol. 110, 127–137. doi: 10.2307/1423706

 Aspinwall, L. G., and Taylor, S. E. (1997). A stitch in time: self-regulation and proactive coping. Psychol. Bull. 121, 417–436. doi: 10.1037/0033-2909.121.3.417 

 Aubert-Teillaud, B., Bran, A., and Vaidis, D. C. (2023). Expectation violation and cognitive dissonance theory: proposal for an epistemic inconsistency management model. Eur. J. Soc. Psychol. 53, 1663–1679. doi: 10.1002/ejsp.2981

 Auspurg, K., and Hinz, T. (2015). Multifactorial experiments in surveys: conjoint analysis, choice experiments, and factorial surveys. In Experimente in den Sozialwissenschaften. Vol. 1, Aufl. Baden-Baden: Nomos, eds. M. Keuschnigg and T. Wolbring. (Baden-Baden, Germany: Nomos), 291–315.

 Bagozzi, R. P., and Pieters, R. (1998). Goal-directed emotions. Cognit. Emot. 12, 1–26. doi: 10.1080/026999398379754

 Baguley, T., Dunham, G., and Steer, O. (2022). Statistical modelling of vignette data in psychology. Br. J. Psychol. 113, 1143–1163. doi: 10.1111/bjop.12577 

 Baker, R. S., D'Mello, S. K., Rodrigo, M. M. T., and Graesser, A. C. (2010). Better to be frustrated than bored: the incidence, persistence, and impact of learners’ cognitive–affective states during interactions with three different computer-based learning environments. Int. J. Human Comp Studies 68, 223–241. doi: 10.1016/j.ijhcs.2009.12.003

 Barr, D. J., Levy, R., Scheepers, C., and Tily, H. J. (2013). Random effects structure for confirmatory hypothesis testing: keep it maximal. J. Mem. Lang. 68, 255–278. doi: 10.1016/j.jml.2012.11.001 

 Barrett, L. F. (2017a). The theory of constructed emotion: an active inference account of interoception and categorization. Soc. Cogn. Affect. Neurosci. 12:1833. doi: 10.1093/scan/nsx060 

 Barrett, L. F. (2017b). How Emotions are Made: The Secret Life the Brain and What It Means for Your Health, the Law, and Human Nature. New York, NY: Houghton Mifflin Harcourt.

 Barrett, L. F., Quigley, K. S., Bliss-Moreau, E., and Aronson, K. R. (2004). Interoceptive sensitivity and self-reports of emotional experience. J. Pers. Soc. Psychol. 87, 684–697. doi: 10.1037/0022-3514.87.5.684 

 Bates, D., Kliegl, R., Vasishth, S., and Baayen, H. (2015). Parsimonious Mixed Models. Stat. Available online at: http://arxiv.org/abs/1506.04967 (Accessed February 27, 2025).

 Baumeister, R., Vohs, K., DeWall, C., and Zhang, L. (2007). How emotion shapes behavior: feedback, anticipation, and reflection, rather than direct causation. Personal. Social Psychol. Rev. 11, 167–203. doi: 10.1177/1088868307301033 

 Brandtstädter, J., and Greve, W. (1994). The aging self: stabilizing and protective processes. Dev. Rev. 14, 52–80. doi: 10.1006/drev.1994.1003

 Brandtstädter, J., and Renner, G. (1990). Tenacious goal pursuit and flexible goal adjustment: explication and age-related analysis of assimilative and accommodative strategies of coping. Psychol. Aging 5, 58–67. doi: 10.1037/0882-7974.5.1.58 

 Brannon, S. M., and Gawronski, B. (2018). Cognitive consistency in social cognition. In The Oxford encyclopedia of social psychology. eds. M. Hogg. New York, NY: Oxford University Press.

 Burger, K. (2023). Revisiting the power of future expectations and educational path dependencies. Adv. Life Course Res. 58:100581. doi: 10.1016/j.alcr.2023.100581 

 Bürkner, P.-C., and Vuorre, M. (2019). Ordinal regression models in psychology: a tutorial. Adv. Methods Pract. Psychol. Sci. 2, 77–101. doi: 10.1177/2515245918823199

 Capaldi, E. J. (1966). Partial reinforcement: a hypothesis of sequential effects. Psychol. Rev. 73, 459–477. doi: 10.1037/h0023684 

 Carstensen, L. L., Isaacowitz, D. M., and Charles, S. T. (1999). Taking time seriously: a theory of socioemotional selectivity. Am. Psychol. 54, 165–181. doi: 10.1037/0003-066X.54.3.165 

 Christensen, R. H. B. (2023). Ordinal—Regression models for ordinal data (R package version 2023.12–4) [computer software]. Available online at: https://CRAN.R-project.org/package=ordinal (Accessed February 27, 2025).

 D’Mello, S., and Graesser, A. (2011). The half-life of cognitive-affective states during complex learning. Cognit. Emot. 25, 1299–1308. doi: 10.1080/02699931.2011.613668 

 D’Mello, S., and Graesser, A. (2014). Confusion and its dynamics during device comprehension with breakdown scenarios. Acta Psychol. 151, 106–116. doi: 10.1016/j.actpsy.2014.06.005 

 D’Mello, S., Lehman, B., Pekrun, R., and Graesser, A. (2014). Confusion can be beneficial for learning. Learn. Instr. 29, 153–170. doi: 10.1016/j.learninstruc.2012.05.003

 Dent, A. L., and Koenka, A. C. (2016). The relation between sSelf-regulated learning and academic achievement across childhood and adolescence: a meta-analysis. Educ. Psychol. Rev. 28, 425–474. doi: 10.1007/s10648-015-9320-8

 DeSteno, D., Petty, R. E., Wegener, D. T., and Rucker, D. D. (2000). Beyond valence in the perception of likelihood: the role of emotion specificity. J. Pers. Soc. Psychol. 78, 397–416. doi: 10.1037/0022-3514.78.3.397 

 Duckworth, A. (2016). Grit: The power of passion and perseverance. New York, NY: Scribner/Simon & Schuster.

 Dweck, C. S. (2017). Mindset: How you can fulfill your potential. New York, NY: Constable & Robinson.

 Efklides, A. (2011). Interactions of metacognition with motivation and affect in self-regulated learning: the MASRL model. Educ. Psychol. 46, 6–25. doi: 10.1080/00461520.2011.538645

 Efklides, A., Schwartz, B. L., and Brown, V. (2017). “Motivation and affect in self-regulated learning: does metacognition play a role?” in Handbook of self-regulation of learning and performance. eds. D. H. Schunk and B. Zimmerman. 2nd ed (New York, NY: Routledge), 64–82.

 Festinger, L. (1957). A theory of cognitive dissonance, vol. xi. Stanford, CA, USA: Stanford University Press, 291.

 Frenkel-Brunswik, E. (1949). Intolerance of ambiguity as an emotional and perceptual personality variable. J. Pers. 18, 108–143. doi: 10.1111/j.1467-6494.1949.tb01236.x

 Frijda, N. H. (1988). The laws of emotion. Am. Psychol. 43, 349–358. doi: 10.1037/0003-066X.43.5.349 

 Garrett, N., Sharot, T., and Sharot, T. (2017). Optimistic update bias holds firm: three tests of robustness following Shah et al. Conscious. Cogn. 50, 12–22. doi: 10.1016/j.concog.2016.10.013 

 Gollwitzer, M., Thorwart, A., and Meissner, K. (2018). Editorial: psychological responses to violations of expectations. Front. Psychol. 8:2357. doi: 10.3389/fpsyg.2017.02357 

 Greenwald, A. G., and Ronis, D. L. (1978). Twenty years of cognitive dissonance: case study of the evolution of a theory. Psychol. Rev. 85, 53–57. doi: 10.1037/0033-295X.85.1.53 

 Grenier, S., Barrette, A.-M., and Ladouceur, R. (2005). Intolerance of uncertainty and intolerance of ambiguity: similarities and differences. Personal. Individ. Differ. 39, 593–600. doi: 10.1016/j.paid.2005.02.014

 Gross, J. J. (2002). Emotion regulation: affective, cognitive, and social consequences. Psychophysiology 39, 281–291. doi: 10.1017/s0048577201393198 

 Han, P. K. J., Klein, W. M. P., and Arora, N. K. (2011). Varieties of uncertainty in health care: a conceptual taxonomy. Medical Decision Making 31, 828–838. doi: 10.1177/0272989X10393976

 Heckhausen, J., and Schulz, R. (1995). A life-span theory of control. Psychol. Rev. 102, 284–304. doi: 10.1037/0033-295X.102.2.284 

 Heckhausen, J., Wrosch, C., and Schulz, R. (2010). A motivational theory of life-span development. Psychol. Rev. 117, 32–60. doi: 10.1037/a0017668 

 Henss, L., and Pinquart, M. (2022). Dispositional and situational predictors of coping with violated achievement expectations. Q. J. Exp. Psychol. 75, 1121–1134. doi: 10.1177/17470218211048108 

 Henss, L., and Pinquart, M. (2023a). Coping with expectation violations in education: the role of optimism bias and need for cognitive closure. Eur. J. Psychol. Educ. 39, 2303–2323. doi: 10.1007/s10212-023-00783-5 

 Henss, L., and Pinquart, M. (2023b). Expectations do not need to be accurate to be maintained: valence and need for cognitive closure predict expectation update vs. persistence. Front. Psychol. 14:1127328. doi: 10.3389/fpsyg.2023.1127328 

 Holroyd, C. B., and Coles, M. G. H. (2002). The neural basis of human error processing: reinforcement learning, dopamine, and the error-related negativity. Psychol. Rev. 109, 679–709. doi: 10.1037/0033-295X.109.4.679 

 Hoorens, V. (2012). “Expectation” in Encyclopedia of human behavior. ed. V. Ramachandran. 2nd ed (Amsterdam: Elsevier), 142–149.

 Hoyle, R. H., and Dent, A. L. (2017). “Developmental trajectories of skills and abilities relevant for self-regulation of learning and performance” in Handbook of self-regulation of learning and performance. eds. D. H. Schunk and B. Zimmerman. 2nd ed (New York, NY: Routledge).

 Inzlicht, M., Bartholow, B. D., and Hirsh, J. B. (2015). Emotional foundations of cognitive control. Trends Cogn. Sci. 19, 126–132. doi: 10.1016/j.tics.2015.01.004 

 Johnson, E., and Tversky, A. (1983). Affect, generalization, and the perception of risk. J. Pers. Soc. Psychol. 45, 20–31. doi: 10.1037/0022-3514.45.1.20

 Kasser, T., and Ryan, R. M. (1993). A dark side of the American dream: correlates of financial success as a central life aspiration. J. Pers. Soc. Psychol. 65, 410–422. doi: 10.1037/0022-3514.65.2.410 

 Klayman, J. (1995). “Varieties of confirmation Bias” in Psychology of learning and motivation. eds. J. Busemeyer, R. Hastie, and D. L. Medin, vol. 32 (San Diego, CA: Academic Press), 385–418.

 Langer, E. J. (1975). The illusion of control. J. Pers. Soc. Psychol. 32, 311–328. doi: 10.1037/0022-3514.32.2.311

 Lazarus, R. S., and Folkman, F. (1984). Stress, appraisal, and coping. New York: Springer.

 Lehman, B., D’Mello, S., Strain, A., Mills, C., Gross, M., Dobbins, A., et al. (2013). Inducing and tracking confusion with contradictions during complex learning. Int. J. Artif. Intell. Educ. 22, 85–105. doi: 10.3233/JAI-130025

 Liddell, T. M., and Kruschke, J. K. (2018). Analyzing ordinal data with metric models: what could possibly go wrong? J. Exp. Soc. Psychol. 79, 328–348. doi: 10.1016/j.jesp.2018.08.009

 Lietz, A. (2023). Measuring tolerance for ambiguity: a German-language adaption and validation of the tolerance for ambiguity scale (TAS). Measure Instruments Soci. Sci. 5, 1–28. doi: 10.5964/miss.11211 

 Lindquist, K. A., and Barrett, L. F. (2008). Emotional complexity. In Handbook of emotions. M. Lewis, J. M. Haviland-Jones, & L. F. Barrett (Eds.), 3rd ed (New York, NY: Guilford Press), 513–530.

 Mohr, M., Honnudóttir, V., Mohr, M., and Helgadóttir Davidsen, A. (2023). The paradox of endless options and unrealistic expectations: understanding the impact on youth mental health. Int. J. Adolesc. Youth 28:2242475. doi: 10.1080/02673843.2023.2242475

 Nerantzaki, K., Efklides, A., and Metallidou, P. (2021). Epistemic emotions: cognitive underpinnings and relations with metacognitive feelings. New Ideas Psychol. 63:100904. doi: 10.1016/j.newideapsych.2021.100904

 Niv, Y. (2019). Learning task-state representations. Nat. Neurosci. 22, 1544–1553. doi: 10.1038/s41593-019-0470-8 

 Oettingen, G., and Mayer, D. (2002). The motivating function of thinking about the future: expectations versus fantasies. J. Pers. Soc. Psychol. 83, 1198–1212. doi: 10.1037/0022-3514.83.5.1198 

 Olvera Astivia, O. L., Gadermann, A., and Guhn, M. (2019). The relationship between statistical power and predictor distribution in multilevel logistic regression: a simulation-based approach. BMC Med. Res. Methodol. 19:97. doi: 10.1186/s12874-019-0742-8 

 Panitz, C., Endres, D., Buchholz, M., Khosrowtaj, Z., Sperl, M. F. J., Mueller, E. M., et al. (2021). A revised framework for the investigation of expectation update versus maintenance in the context of expectation violations: the ViolEx 2.0 model. Front. Psychol. 12. doi: 10.3389/fpsyg.2021.726432 

 Paralkar, U., and Knutson, D. (2021). Coping with academic stress: ambiguity and uncertainty tolerance in college students. J. Am. Coll. Heal. 71, 2208–2216. doi: 10.1080/07448481.2021.1965148 

 Pekrun, R. (2006). The control-value theory of achievement emotions: assumptions, corollaries, and implications for educational research and practice. Educ. Psychol. Rev. 18, 315–341. doi: 10.1007/s10648-006-9029-9

 Pekrun, R., and Stephens, E. (2012). “Academic emotions” in APA Educational Psychology handbook. Individual differences and cultural and contextual factors. eds. K. R. Harris, S. Graham, T. Urdan, S. Graham, J. M. Royer, and M. Zeidner (Washington: American Psychological Association), 3–31.

 Pekrun, R., Vogl, E., Muis, K. R., and Sinatra, G. M. (2017). Measuring emotions during epistemic activities: the epistemically-related emotion scales. Cognit. Emot. 31, 1268–1276. doi: 10.1080/02699931.2016.1204989 

 Pinquart, M., Endres, D., Teige-Mocigemba, S., Panitz, C., and Schütz, A. C. (2021a). Why expectations do or do not change after expectation violation: a comparison of seven models. Conscious. Cogn. 89:103086. doi: 10.1016/j.concog.2021.103086 

 Pinquart, M., Rothers, A., Gollwitzer, M., Khosrowtaj, Z., Pietzsch, M., and Panitz, C. (2021b). Predictors of coping with expectation violation: an integrative review. Rev. Gen. Psychol. 25, 321–333. doi: 10.1177/10892680211024123

 Posit Team. (2024). RStudio: Integrated Development Environment for R (Version 2024.4. 2.764)[Software]. Posit Software, PBC.

 Proulx, T., Inzlicht, M., and Harmon-Jones, E. (2012). Understanding all inconsistency compensation as a palliative response to violated expectations. Trends Cogn. Sci. 16, 285–291. doi: 10.1016/j.tics.2012.04.002

 Redish, A. D., Jensen, S., Johnson, A., and Kurth-Nelson, Z. (2007). Reconciling reinforcement learning models with behavioral extinction and renewal: implications for addiction, relapse, and problem gambling. Psychol. Rev. 114, 784–805. doi: 10.1037/0033-295X.114.3.784 

 Rief, W., Glombiewski, J. A., Gollwitzer, M., Schubö, A., Schwarting, R., and Thorwart, A. (2015). Expectancies as core features of mental disorders. Curr. Opin. Psychiatry 28, 378–385. doi: 10.1097/YCO.0000000000000184 

 Robinson, M. D., and Clore, G. L. (2002). Belief and feeling: evidence for an accessibility model of emotional self-report. Psychol. Bull. 128, 934–960. doi: 10.1037/0033-2909.128.6.934 

 Roese, N. J., and Sherman, J. W. (2007). “Expectancy” in Social psychology: Handbook of basic principles. eds. A. W. Kruglanski and E. T. Higgins. 2nd ed (New York: The Guilford Press), 91–115.

 Schlender, J., Tan, K., and Wegmann, K. (2020). Gender differences in growth mindset, group identity, and social skills. Journal of Undergraduate Social Work Research 4:Article 2.

 Schultz, W., and Dickinson, A. (2000). Neuronal coding of prediction errors. Annu. Rev. Neurosci. 23, 473–500. doi: 10.1146/annurev.neuro.23.1.473 

 Sharot, T., Korn, C. W., and Dolan, R. J. (2011). How unrealistic optimism is maintained in the face of reality. Nat. Neurosci. 14, 1475–1479. doi: 10.1038/nn.2949 

 Sherman, S. J., and Gorkin, L. (1980). Attitude bolstering when behavior is inconsistent with central attitudes. J. Exp. Soc. Psychol. 16, 388–403. doi: 10.1016/0022-1031(80)90030-X

 Sigmundsson, H., Haga, M., Elnes, M., Dybendal, B. H., and Hermundsdottir, F. (2022). Motivational factors are varying across age groups and gender. Int. J. Environ. Res. Public Health 19:9. doi: 10.3390/ijerph19095207 

 Silvia, P. J. (2010). Confusion and interest: the role of knowledge emotions in aesthetic experience. Psychol. Aesthet. Creat. Arts 4, 75–80. doi: 10.1037/a0017081

 Simon, H. A. (1955). A behavioral model of rational choice. Q. J. Econ. 69, 99–118. doi: 10.2307/1884852

 Simon, L., Greenberg, J., and Brehm, J. (1995). Trivialization: the forgotten mode of dissonance reduction. J. Pers. Soc. Psychol. 68, 247–260. doi: 10.1037/0022-3514.68.2.247

 Slovic, P. (1987). Perception of risk. Science 236, 280–285. doi: 10.1126/science.3563507 

 Swann, W. B. Jr. (1990). “To be adored or to be known? The interplay of self-enhancement and self-verification” in Handbook of motivation and cognition: Foundations of social behavior, vol. 2 eds E. T. Higgins and R. M. Sorrentino, (New York, NY: Guilford Press), 408–448.

 Trevors, G. J., Muis, K. R., Pekrun, R., Sinatra, G. M., and Winne, P. H. (2016). Identity and epistemic emotions during knowledge revision: a potential account for the backfire effect. Discourse Process 53, 339–370. doi: 10.1080/0163853X.2015.1136507

 Tversky, A., and Kahneman, D. (1974). Judgment under uncertainty: heuristics and biases: biases in judgments reveal some heuristics of thinking under uncertainty. Science 185, 1124–1131. doi: 10.1126/science.185.4157.1124 

 Usher, E. L., and Schunk, D. H. (2017). “Social cognitive theoretical perspective of self-regulation” in Handbook of self-regulation of learning and performance. 2nd ed (New York, NY: Routledge), 19–35.

 Von Neumann, J., and Morgenstern, O. (1944). Theory of games and economic behavior, vol. xviii. Princeton: Princeton University Press, 625.

 Webster, D. M., and Kruglanski, A. W. (1994). Individual differences in need for cognitive closure. J. Pers. Soc. Psychol. 67, 1049–1062. doi: 10.1037/0022-3514.67.6.1049 

 Winne, P. H. (2017). “Cognition and metacognition within self-regulated learning” in Handbook of self-regulation of learning and performance. eds. D. H. Schunk and J. A. Greene. 2nd ed (New York, NY: Routledge), 36–48.

 Wrosch, C., Miller, G. E., Scheier, M. F., and de Pontet, S. B. (2007). Giving up on unattainable goals: benefits for health? Personal. Soc. Psychol. Bull. 33, 251–265. doi: 10.1177/0146167206294905

 Zelenski, J. M., and Larsen, R. J. (2002). Predicting the future: how affect-related personality traits influence likelihood judgments of future events. Personal. Soc. Psychol. Bull. 28, 1000–1010. doi: 10.1177/014616720202800712

 Zuwerink, J. R., and Devine, P. G. (1996). Attitude importance and resistance to persuasion: It’s not just the thought that counts. J. Pers. Soc. Psychol. 70, 931–944. doi: 10.1037/0022-3514.70.5.931


Copyright
 © 2025 Orphal and Pinquart. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-16-1506051-g003.jpg
confused positive high - == —————————
‘annoyed positive high - =
e

8 neutal postive high -
£ contused negatve high- —_—
£ annoyed negative high- e
% neutalnegate hign- e
£ conusednone high- ———————e———e———e——
g amoeanone nign- St
Z  neualnonehigh- e ey
g confused posite low- ey
> annoyed positive low - e =SSP — e
é neutral positive low = —_———— e
E confused negative low - == ——1—]
c annoyed negative low - —_—_—————————a————————r———
£ neutral nagatie low- —_————e———e————
§  conuseanonelow- e

anncyed none low- ——————e—e———————

neutalnone low~ e ————————
250 275 0 325

300
Mean Immunization (Likert 1-5)





OPS/images/fpsyg-16-1506051-g004.jpg
Condition (Emotion x Prior experience x Importance)

confused positive high -
‘annoyed positie high -
neutral positive high -
nfused negative high -
nnoyed negative high -
neutral negative high -
confused none high -
annoyed none high -
neutral none high -

s 8

confused positve low~
annoyed posite low-
neutal positve low~
confused negatve low-
annoyed negatie low~
neutral negatve low-
confused none low-
annoyed none low-
neutral none low

275 300 325 350
Mean Accommodation (Likert 1-6)

375





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Coping with failures: how emotions, individual traits, expectation-importance and prior experience affect reactions to violated achievement expectations



		Introduction



		Expectations and expectation violations



		Prior experience



		Importance



		Emotions



		Tolerance of ambiguity









		Materials and methods



		Sample characteristics



		Design and procedure



		Experimental vignettes design



		Measures



		Statistical analysis









		Results



		Coping



		Assimilation



		Immunization



		Accommodation



		General sum of coping









		Discussion



		Strengths and limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fpsyg-16-1506051-g001.jpg
Prior expectation confirmation
Assimiation
Immuniation
Accomodtion

No prior experence

Prior expectation violation
“ssmiaton
Immuniation
Accomodation

Lowimporance

Accomodaton
Tolerance of Ambiguty
Aasimiation
immuniation
Accomodation
Gender(female
Gender (male)
ssimiation
immuniation
Accomodstion

Predictors x Coping strategy (colored points), and reference levels (black points)
H

Assimiaton
immuniation
Accomoda

Highest educatonaldegree
Assimiation
immuniation
Accomodation

—_—
SE— —
—
==
[
e —
pa——
—
———
—
———}
Bl —r—

——

——l

-+
0
—-
————
p—
=
——
—F—+
o0 050 080 100 120 100 150

0dds Ratios

Confidence Intervals

05,1121
jreeevn)
071,090
refrencel

082,105
082,100
13,131
referencel

126,150
05,1211
072,088
referencel

106,136
076,007
075,101
referencel

038,125
075,096
(082,105

038,103
101,106
082,097
referencel

057,087
fos1,1.22)
075,120

109,101
035,100
100,100

105,119
02,108
(085,101

180





OPS/images/fpsyg-16-1506051-g002.jpg
Condition (Emotion x Prior experience x Importance)

confused positie high -
‘annoyed positie high -
neutral positive high -
confused negative high -
annoyed negative high -
neutral negative high -
confused none high -
annoyed none high -
neutral none high -
confused positive low -
annoyed positive low -
neutral positive low~
confused negative low -
‘annoyed negative low -
neutral negative low -
confused none fow -
annoyed none low -
neutral none low -

b

36
Mean Assimilation (Likert 1-5)





OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Coping with failures: how
emotions, individual traits,
expectation-importance and
prior experience affect reactions
to violated achievement
expectations












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Psychology






