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Abstract 

Emotions toward academic subjects can positively or negatively affect achievement, but 

little work focuses on state emotions, which occur during math tasks. This preregistered study 

addresses the lack of research on state emotions by measuring students’ self-reported emotions 

while taking varied math quizzes and receiving three possible types of feedback. The 147 college 

students took math quizzes that involved either success or failure, and were asked about their 

current feelings of pride, enjoyment, anxiety, boredom, and anger. Students were also randomly 

assigned to effort, ability, or no feedback conditions. Using repeated measures analyses of 

variance, we found that students had more positive and less negative emotions after experiencing 

success compared to experiencing failure. The only effect of type of feedback was on anger, 

which showed that there was a significant increase in anger reports for the effort feedback 

condition between the time before conditions started and after. Additionally, type of feedback 

had no significant effect on math performance. The correlations between growth and fixed 

mindsets and emotions in response to success and failure showed only a small positive 

correlation between growth mindset and enjoyment. There were no significant correlations 

between growth or fixed mindset and math performance. Therefore, our results suggest that 

emotions change in responses to success and failure, that feedback had a minimal effect on 

emotions towards and performance in math, and that mindset is minimally correlated to emotions 

or performance. 
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Emotions toward academic subjects can positively or negatively affect interest and 

achievement (Mega, Ronconi, & Beni, 2014; Pekrun, Lichtenfeld, Marsh, Murayama, & Goetz, 

2017). Both positive and negative emotions have been found to influence self-regulated learning 

and motivation, however, in the conversation of improving students’ interest and achievement in 

various subjects, emotions are often left out (Mega, Ronconi, & Beni, 2014). Thus, the body of 

research about emotions towards academic subjects needs to be expanded upon.  

Much of the literature on emotions related to mathematics focuses on the single emotion 

of anxiety (Ashcraft, 2002; Ashcraft & Kirk, 2001; Carey, Devine, & Szücs, 2015). Additionally, 

most researchers focus on emotions toward math that are experienced over time. Few researchers 

have studied emotions that present themselves during the math experience (i.e., state emotions; 

Tulis & Ainley, 2001). By focusing on state emotions, which occur during mathematics tasks, a 

better understanding can be achieved and aid in creating and implementing effective 

interventions. Therefore, there is potential for improvement in emotions towards math and 

subsequent math achievement.  

In the current study, we are interested in understanding differences in emotional 

responses to success and failure in mathematics, assessing whether effort or ability feedback 

improve emotions and math performance, and examining how ability beliefs are related to 

emotions and performance. Research shows that, as one would expect, success facilitates 

positive emotions and failure facilitates negative emotions (Pekrun, Lichtenfeld, Marsh, 

Murayama, & Gotez, 2017). Research has shown that feedback can improve emotions about 

performance and the subject involved (Craven, Marsh, & Debus, 1991), but there is mixed 

evidence in regard to whether feedback focused on ability or effort is optimal. With the 

knowledge of which emotions are commonly expressed when, feedback can be tailored to the 
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success or failure result. In doing so, positive state emotions could potentially be manipulated to 

increase, and negative emotions decrease. We administered effort or ability feedback that is 

tailored to participants’ math task performance (i.e. success or failure) and measure emotions. In 

doing so, we can examine the effects, if any, of this feedback on emotions towards math and 

math performance after success or failure. 

Emotions About Academic Subjects 

In research, students’ emotions are not usually the point of interest, however, Pekrun, 

Goetz, Titz, and Perry (2002) found that they are important to investigate. Emotions are strongly 

correlated to students’ motivation, self-regulation, and academic achievement, as well as other 

important aspects of learning. Even when controlling for cognitive ability or motivation, positive 

emotions positively relate to academic performance while negative emotions are negatively 

related to performance (Pekrun, Elliot, & Maier, 2009). Additionally, in a study conducted by 

Pekrun, Lichtenfeld, Marsh, Murayama, and Goetz (2017), evidence of a reciprocal relationship 

between emotions towards math and achievement was found; positive emotions positively 

predicted corresponding math grades and higher grades predicted more positive emotions. 

Negative emotions also predicted lower grades and lower grades predicted negative emotions. 

Most research on emotions in the context of academics focuses on the interactions solely 

between negative emotions, such anxiety, and outcomes, such as performance, (Valiente, 

Swanson, and Eisenberg, 2012). However, positive emotions have been shown to be just as 

important as negative emotions in academic settings (Pekrun, Goetz, Perry, Kramer, Hochstadt, 

& Molfenter, 2007). Additionally, there is much research on emotions in mathematics 

experiences overall, but there is little research on how these emotions are experienced during a 

specific math task (Tulis & Ainley, 2011).  
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Emotions and Responses to Success and Failure 

Generally, students respond with positive emotions after success and negative emotions 

after failure (Pekrun, Lichtenfeld, Marsh, Murayama, & Gotez, 2017). Most studies focus on 

emotions after the completion of math activities instead of during them. Tulis and Ainley (2011) 

conducted one of the few studies that focuses on emotions experienced during mathematics 

activities. They performed two studies, the first focusing on success and failure experiences in 

math relating to self-concept of ability, subject value, and learning from errors and the second on 

goal orientation and casual attributions. In both studies, Tulis and Ainley surveyed math 

achievement, self-concept, subject value, error orientation, and state-emotions of fifth grade 

students. Students identified emotions immediately after each set of problems to assess state 

emotions. Additionally, feedback was given after each problem depending on student success or 

failure. They found that there were no differences between the emotions of students who failed 

or succeeded in relation to self-concept of ability or subject value. However, students who had 

positive emotions after failure were more likely to be mastery oriented than those who reported 

negative emotion after failure. This suggests that emotions are related to motivation in learning. 

Ability Beliefs 

There is also evidence that ability beliefs, one motivational factor, may be important to 

consider. Blackwell, Trzesniewski, and Dweck (2007) presented the idea that people can have 

two different beliefs about intelligence. One is that that intelligence is malleable, or a growth 

mindset, which is argued to promote positive change in achievement. The other is that 

intelligence is fixed, or a fixed mindset, which is argued to lead to attributing performance to 

personal ability and giving up more easily in failure situations (Rattan, Good, & Dweck, 2011). 

Research shows that these beliefs are developed early in life and endure, at least, into childhood 
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(Gunderson, Gripshover, Romero, Dweck, Goldin-Meadow & Levine, 2013). However, there is 

evidence that, through intervention, the belief that intelligence is malleable can be encouraged in 

students thus increasing enjoyment, engagement, and achievement (Aronson, Fried & Good, 

2001; Blackwell, Trzesniewski, & Dweck, 2007; Good, Aronson, & Inzlicht, 2003). Ability 

beliefs may also play a role in state emotions experienced after success or failure stemming from 

the idea that these beliefs can influence emotional responses due to whether success or failure is 

attributed to ones’ ability or to their effort. 

Effects of Ability and Effort-Based Interventions and Feedback  

As mentioned, interventions have been implemented that can change mindsets, and 

among these is feedback based on effort (i.e. growth mindset theory) or ability (i.e. fixed mindset 

theory). Direct feedback, in general, can influence students’ emotions about their performance 

and the subject (Craven, Marsh, & Debus, 1991). Some research has found that effort feedback is 

more beneficial in most academic situations (Aronson, Fried, & Good, 2001; Schunk, 2003; 

Gunderson, Gripshover, Romero, Dweck, Goldin-Meadow, & Levine, 2013; Burnett & Mandel, 

2010). For example, Gunderson, Gripshover, Romero, Dweck, Goldin-Meadow, and Levine 

(2013) found that effort feedback can encourage the belief that ability is malleable. Therefore, 

according to mindset theory, effort feedback should be more beneficial for developing a growth 

mindset and achievement. Effort feedback has been associated with persistence as well, people 

who believe they can work harder to achieve a task, even after failure, are more likely to work 

towards success (Schunk, 2003). Similarly, research also shows that students who receive 

feedback that is more fixed mindset theory-based feel significantly less encouraged and engaged 

than participants who receive other types of feedback (Rattan, Good, & Dweck, 2011). 
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Other bodies of research have found the opposite, that ability feedback leads to better 

outcomes in academic settings. According to a study by Schunk (1983), ability feedback can 

improve self-efficacy and performance. In successful situations, ability feedback (or praise) can 

be more rewarding for students because it is said to be more reflective of their inner capabilities 

(Craven, Marsh, & Debus, 1991). Therefore, when attributed to performance, especially success, 

ability feedback was more beneficial.  

Taken together, we see that different types of feedback can affect different aspects of 

learning. Therefore, it is unclear which type of feedback would lead to more positive math 

emotions and better math performance. In some work, effort and ability feedback were examined 

both separately and combined, and each of these had a positive effect on skill and self-efficacy 

compared to having no feedback. Therefore, providing feedback in general may be beneficial 

regardless of whether the feedback is about effort or ability (Schunk, 1983).  

Present Study  

This preregistered study aims to address to the lack of research on state emotions during a 

mathematics task by measuring students’ self-reported emotions while taking varied math 

quizzes. After each trial, students were asked about their current emotions instead of after the 

completion of all activities. Some trials involved success and some involved failure. Students 

were also randomly assigned to effort, ability, or no feedback conditions. After some of the math 

activities, students received feedback, according to whether it is a success or failure trial and to 

their assigned condition. Additionally, students’ ability beliefs were measured in order to see if 

there was a correlation between these beliefs and their change in emotion.  

Students in this study completed eight 1-minute math quizzes in which participant 

success or failure is controlled. All students received four no feedback trials and then randomly 
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assigned to receive no feedback, effort feedback, or ability feedback after each of the last four 

trials. Unlike the study conducted by Tulis & Ainley (2011), the feedback conditions in this 

study was not administered for all success or failure conditions in order to create a within-subject 

design in which we compared performance before any feedback to performance after either 

effort or ability feedback or no feedback. The participants reported on five different emotions 

after each trial.  

The present study aims to discover if success and failure evoke different emotions, if 

feedback affects students’ reported emotions during a math task and their performance, and if 

ability beliefs are related to emotions and attitudes about math as well as math performance. All 

data collection plans, hypotheses, and analyses were preregistered (https://osf.io/yv7ce/).  

 

Research Questions and Hypotheses 

1)! Does success evoke more positive emotions and failure evoke more negative emotions? 

a.! Hypothesis: We hypothesize that success will bring about higher levels of the 

positive emotions of pride and enjoyment, and failure will spur higher levels of 

the negative emotions of anger, boredom, and anxiousness.  

2)! Does type of feedback (i.e. ability, effort, none) affect students’ emotions during a math 

task? 

a.! Hypothesis: We predict that students who receive ability feedback after success 

will experience an increase in positive emotions and an increase in negative 

emotion after failure. Ability feedback is said to be more reflective of inner 

capabilities so it is hypothesized that it will have a significantly greater effect on 

emotion, both positive and negative (Craven, Marsh, & Debus, 1991). People who 
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believe they can work harder to achieve a task are more likely to work towards 

success, therefore the effects of effort feedback will not be as strong due to the 

individual not internalizing the results in the same way that they would for ability 

feedback, thus making the feedback less relevant to them (Schunk, 2003).  

3)! Does type of feedback (i.e. effort, ability, none) affect students’ performance? 

a.! Hypothesis: We have no specific hypothesis. Based on the literature, there are 

inconsistencies in if effort or ability feedback will produce better performance. 

4)! Are ability beliefs related to emotions toward math and math performance? 

a.! Hypothesis: We predict that fixed mindset will be negatively correlated with 

positive emotions and positively correlated with negative emotions. We predict 

growth mindset to be positively correlated with positive emotions and negatively 

correlated with negative emotions. We also expect fixed mindset to be negatively 

correlated with math performance and growth mindset to be positively correlated 

with math performance. 

Method 

Participants  

Data was collected from 149 college-students (116 women and 31 men) recruited through 

the Psychology Subject Pool. One participant was removed from the sample due to an error with 

the software which led to them not completing a majority of the survey. A second participant 

was removed from the sample based on our preregistered exclusion criteria; this participant had 

completed fewer than 5 items on more than one success trial. Therefore, the number of 

participants included was 147. Our participants included 44.9% freshmen, 25.2% sophomores, 
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16.3% juniors, and 13.6% seniors. 77.6% of participants identified as White, 15.0% Black or 

African American, and 7.4% Other. 17.0% of participants identified as Hispanic or Latino. 

Procedure 

Participants completed a Qualtrics survey in which they first answered some filler 

questions about interest and attribution then self-report 10 state emotions and completed an 

ability beliefs questionnaire. Then participants did eight 1-minute math quizzes varying in 

difficulty level. Each difficulty level was manipulated so all participants experienced two success 

trails and two failure trials, in both the first half and second half of problems. After each of the 

last four quizzes, or second half of quizzes, participants received either ability, effort, or no 

feedback. After each math quiz, or after feedback for those trials that include feedback, 

participants rated how much they felt the same 10 state emotions. Then participants answered 

demographic questions. 

Measures 

Emotions. Participants were asked to rate, on a Likert scale from 1 = not at all to 6 = a 

great deal, to what degree they feel each emotion on a five-emotion subscale of Pekrun, Frenzel, 

Goetz, and Perry (2007) nine Achievement Emotions. The emotion categories include pride, 

enjoyment, anger, boredom, and anxiousness. Each category contains one additional synonym 

for the emotion including fulfillment, enthusiasm, frustration, disinterest, and worry. The mean 

of the main emotion and synonym were taken to calculate overall emotion. 

Math Achievement. Participants took eight one-minute multiplication tests with 15 

questions each with four success trials and four failure trials. To ensure success or failure, the 

problems varied in difficulty level, easy and difficult, however the same time limit remained. 

Easy problems were 1 digit x 1 digit, difficult problems were 1 digit x 2 digit. 
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Feedback. In the second 4-problem block of success/failure trials the participants 

received brief feedback about their performance, depending on the condition they were randomly 

assigned to. For participants in the effort condition, the feedback read “You have been working 

hard” for success trials, and “You need to work harder” for failure trials. For participants in the 

ability condition, feedback read “You are smart” for success trials and “Not everyone is smart 

enough to do this” for failure trials. In a third, no feedback, condition, participants received no 

feedback on their performance.  

Ability Beliefs. Participants completed the Math Implicit Theory of Intelligence Scale 

(Dweck, 1999) revised to be about mathematics specifically. Participants chose one answer for 

each item from a 6-point Likert scale, with answer choices that range from strongly agree to 

strongly disagree. Items are either fixed mindset (e.g. Your intelligence in math is something that 

you can’t change very much) or growth mindset (e.g. You can change even your basic 

science/math intelligence level considerably). 

Analytic Plan 

Prior to conducting analyses, we examined the data for outliers. Any participants who 

were 2*interquartile range from the median for a variable were moved to the fence on that 

variable and still included in subsequent analyses.  

To answer research questions 1 and 2, testing the emotional response to success and 

failure, and the effects of type of feedback on emotions, we conducted five 2 (performance 

success, failure; within-subjects) x 2 (time block: before feedback, after feedback; within-

subjects) x 3 (type of feedback: ability, effort, none; between-subjects) repeated measures 

ANOVAs. The dependent variables were enjoyment, pride, anger, boredom, and anxiousness. To 

examine research question 1, we looked at the main effect of success and failure on emotions. 
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We expected success trials to have higher positive (enjoyment and pride) and lower negative 

emotions (anger, boredom, and anxiousness) when compared to failure trials. To examine 

research question 2, we looked at the 2-way interaction between time block and type of 

feedback. For this research question, we expected there to be an interaction between time block 

and type of feedback such that type of feedback would have an effect in only the second time 

block, when the type of feedback varies across groups. We predicted that participants who 

receive ability feedback would report higher levels of both positive and negative emotions than 

participants who receive effort feedback due to further internalizing the success and failure. 

To answer research question 3, about the effects of type of feedback on math 

performance, we conducted a 2 (success or failure; within-subjects) x 2 (time block: before 

feedback, after feedback; within-subjects) x 3 (type of feedback: ability, effort, none; between-

subjects) repeated measures ANOVA. The dependent variable was performance. To examine this 

research question, we looked at the 2-way interaction of time block and type of feedback. We 

had no specific hypothesis; based on the literature, there are inconsistencies in which mode of 

feedback will produce better performance. 

To answer research question 4, about the relations between ability beliefs and emotions, 

we performed correlations between ability beliefs and emotions and math performance. We 

expected fixed mindset to be negatively correlated with positive emotions, but positively 

correlated with negative emotions, and growth mindset to be positively correlated with positive 

emotions, but negatively correlated with negative emotions. Also, we expected fixed mindset to 

be negatively correlated with performance and growth mindset to be positively correlated with 

performance. 

Results 
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Emotions in Response to Success and Failure and Types of Feedback 

For pride, results showed that there was a main effect of success/failure trials (F(1, 144) 

= 194.16, p < .001), a main effect of time (F(1, 144) = 12.02, p = .001), and a significant 

interaction between these variables (F(1, 144) = 10.95, p = .001). There were no main effects or 

interactions involving condition. The main effect of success/failure trials showed that students 

reported higher levels of pride in the success trials (M = 2.93) than in the failure trials (M = 

1.76). The main effect of time showed that students reported less pride before they started 

feedback conditions (M = 2.43) compared to after (M = 2.56). The interaction between 

success/failure trials and time showed that there was a larger difference in pride reports for 

success trials between the time before conditions started (M = 3.09) and after (M = 2.78), which 

was statistically significant (F(1, 144) = 14.72, p < .001), but this difference was smaller and not 

statistically significant for failure trials (M = 1.78 before, M = 1.73 after; F(1, 144) = 1.36, p = 

.25). 

For enjoyment, results showed there was a main effect of success/failure trials (F(1, 144) 

= 162.32, p < .001) and a main effect of time (F(1,144) = 27.13, p < .001). There were no main 

effects or significant interactions involving condition. The main effect of success/failure trials 

showed that students reported higher levels of enjoyment in the success trials (M = 2.74) than in 

the failure trials (M = 1.88). The main effect of time showed that students reported less 

enjoyment after they started feedback conditions (M = 2.17) compared to before (M = 2.44). 

For anger, results showed that there was a main effect of success/failure trials (F(1,144) = 

198.04, p < .001), a main effect of time (F(1, 144) = 5.24, p = .024), a significant interaction 

between the two (F(1,144) = 5.91, p = .02), and a significant interaction between time and 

condition, (F(2,144) = 8.62, p < .001). The main effect of success/failure trials showed that 
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students reported higher levels of anger in the failure trials (M = 2.58) than in the success trials 

(M = 1.44). The main effect of time showed that students reported more anger after they started 

feedback conditions (M = 2.06 compared to before (M = 1.96). The interaction between time and 

condition showed that there was a significant increase in anger reports for the effort feedback 

condition between the time before conditions started (M = 1.93) and after (M = 2.27; F(1, 144) = 

26.96, p < .001), but no significant changes in anger in the ability feedback condition (M = 1.91 

before, M = 1.85 after; F(1, 144) = .49, p = .49), or the no feedback condition (M = 2.05 before, 

M = 2.07 after; F(1, 144) = .08 p = .78). The interaction between success/failure trials and time 

showed that there was a larger difference in anger reports for failure trials between the time 

before conditions started (M = 2.48) and after (M = 2.68), which was statistically significant 

(F(1, 144) = 8.16, p = .005), but this difference was smaller and not statistically significant for 

failure trials (M = 1.44 before, M = 1.45 after; F(1, 144) = .05, p = .82). 

For boredom, results showed there was a main effect of success/failure trials (F(1,144) = 

54.39, p < .001) and a main effect of time (F(1,144) = 64.93, p < .001). There were no main 

effects or significant interactions involving condition. The main effect of success/failure trials 

showed that students reported higher levels of boredom in the failure trials (M = 2.55) than in the 

success trials (M = 2.18). The main effect of time showed that students reported more boredom 

after they started feedback conditions (M = 2.67) compared to before (M = 2.06). 

For anxiety, results showed there was a main effect of success/failure trials (F(1,144) = 

43.44, p < .001) and a main effect of time (F(1,144) = 42.96, p < .001). There were no main 

effects or significant interactions involving condition. The main effect of success/failure trials 

showed that students reported higher levels of anxiety in the failure trials (M = 2.03) than in the 



FEEDBACK ON EMOTIONS TOWARD MATH Shorter 16 

success trials (M = 1.67). The main effect of time showed that students reported more anxiety 

before they started feedback conditions (M = 1.99) compared to after (M = 1.71). 

Math Performance in Response to Types of Feedback 

For math performance, results showed there was a main effect of success/failure trials 

(F(1,144) = 5500.55, p < .001) and a significant interaction between success/failure trials and 

time (F(1, 144) = 128.86, p < .001). There were no main effects or significant interactions 

involving condition. The main effect of success/failure trials showed that students were more 

successful in success trails (M = 13.99) than in failure trials (M = 5.62).  The interaction between 

success/failure trials and time showed that there was a significant decrease in success after the 

feedback was given, compared to before (M = 14.34 before, M = 13.64, after; F (1, 144) = 

170.27, p < .001). Comparatively, there was an increase in failure after feedback was given (M = 

5.32 before, M = 5.92 after; F (1, 144) = 33.64, p < .001). 

The Relation of Ability Beliefs with Emotions and Math Performance  

The correlation between scores on the growth and fixed mindset questionnaires and 

emotions in response to success and failure before the feedback started showed only a small 

positive correlation between growth mindset and enjoyment (r = 0.19, p < .05; Table 3). No 

other correlations were statistically significant. There were also no significant correlations 

between the mindset questionnaire and math performance.  

Discussion 

There has been ample research about the relation of certain emotions, such as anxiety, 

with math. However, there is little research about state emotions and math, as well as the effects 

of different types of feedback on state emotions. In this study, we administered easy and difficult 

math quizzes as well as emotions questionnaires to examine emotional responses to success and 
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failure and to determine if there is an effect of types of feedback on emotions and math 

performance. We also included an ability beliefs questionnaire to examine the relationship 

between ability beliefs and emotions toward math and math performance.  

Emotions in Response to Success and Failure and Types of Feedback 

Overall, the results showed that positive emotions, both pride and enjoyment, were 

experienced significantly more in success trials than in failure trials. Negative emotions, 

specifically anger, boredom, and anxiety, were experienced significantly more in failure trials. 

These results align with our hypothesis based on past research (Pekrun, Lichtenfeld, Marsh, 

Murayama, & Goetz, 2017) that success leads to increased positive emotions and failure leads to 

increased negative emotions.  

Feedback type had little effect on most emotions in general. Findings showed that type of 

feedback did not significantly affect pride, enjoyment, boredom, and anxiety. There was, 

however, a significant interaction between time and condition in relation to anger. This 

interaction showed a significant increase in anger reports in the effort feedback condition after 

the feedback was implemented, but this was not true in the ability or no feedback conditions. 

Although it was hypothesized that ability feedback would have a greater impact on emotions 

than effort feedback, that was not the case. Ability feedback had no impact while effort feedback 

had an effect on anger. This could be due to the interpretation of the feedback. Effort feedback 

has been associated with persistence, for people who believe they can work harder (Schunk, 

2003). If the students already believe they were working hard, they could become angrier by 

being told to work harder. However, previous literature favored the idea that effort feedback 

would be helpful to students (Aronson, Fried, & Good, 2001; Schunk, 2003; Gunderson, 

Gripshover, Romero, Dweck, Goldin-Meadow, & Levine, 2013; Burnett & Mandel, 2010). 
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However, this study did not support previous research because in the only instance that effort 

feedback had an effect, it was an increase in negative, not positive, emotions.  

Based on these results, type of feedback has minimal impact on emotions towards math. 

The introduction of feedback, however, did show a significant main effect for all five emotions. 

Student experienced significantly less enjoyment and anxiety and more pride, anger and 

boredom after feedback was given. Therefore, the introduction of any feedback could possibly 

have an effect on emotions. However, because only one of the conditions had no feedback, it 

could possibly be due to fatigue effects. The feedback was presented in the second half of the 

study, after the students had already taken four math quizzes. Future studies could investigate 

why these students experienced less positive emotions and more negative emotions, with the 

exception of anxiety which decreased, when feedback was presented. This decrease in anxiety 

could be due to familiarization with the study. The repetitive nature of the testing materials 

allowed students to expect what they would encounter. 

Math Performance in Response to Types of Feedback 

As expected, based on the design of the study, there was a main effect of success/failure 

trials for math performance. Students performed significantly better in success conditions than 

failure conditions. There was no effect of feedback on students’ math performance. Overall, 

feedback, regardless of if it is effort-based or ability-based, has been reported to have beneficial 

results (Schunk, 1983), but our results did not support this finding. However, after feedback was 

implemented, students experienced significantly lower success and higher failure, and this did 

not differ across conditions.  

The Relation of Ability Beliefs with Emotions and Math Performance  
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The correlation between the growth and fixed mindset questionnaire and the preliminary 

emotions presented a small positive correlation between the growth mindset and enjoyment, but 

there were no correlations between the mindset questionnaire and math performance. The small 

correlation between growth mindset and enjoyment supports previous research in that students 

who believe their intelligence is malleable make more positive self-statements (Mega, C., 

Ronconi, L. & Beni, R. D., 2014). Although literature states that a belief that intelligence in 

malleable can increase achievement (Aronson, Fried & Good, 2001; Blackwell, Trzesniewski, & 

Dweck, 2007; Good, Aronson, & Inzlicht, 2003), we did not find support for a relation between 

ability beliefs and math performance.  

Limitations 

 There are some limitations to this study. First, our sample consisted only of college 

students, most majoring in psychology, which limits the generalizability of our study. Second, 

students took eight one-minute math quizzes, some being very difficult. This could cause fatigue 

effects, influencing performance and reliability of emotion questionnaires later in the study. 

Third, our feedback was subtle and repetitive, and therefore it may not have had a great effect 

and students may have stopped paying attention in order to finish the study more quickly. 

Conclusion 

The findings of this study show us that there is generally no significant effect of feedback 

on emotions towards math; however, anger was increased by effort feedback. This did not fit in 

with our hypothesis because ability feedback was hypothesized to have a greater effect than 

effort feedback, but ability feedback had no effect at all. This suggests that feedback can be 

administered and there will be little to no effects on student emotions. Therefore, this study does 

not align with previous research that states feedback based interventions are an effective means 
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to change emotion regardless of effort- or ability-based language (Craven, Marsh, & Debus, 

1991). Future research can look further into best types of feedback for school-age children, the 

results may look different for younger demographics. Researchers could also look at the effects 

of verbal feedback on students’ emotions and performance rather than just written feedback. 

Students are just as likely to hear feedback as read it in their school experiences.  
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Table 1 

 

Descriptive Statistics of Emotions and Math Performance 

 

Variable Success/Failure Minimum Maximum Mean SD Skewness Kurtosis 

Pride        

Before Success 1.00 6.00 3.10 1.27 0.12 -0.65 

 Failure 1.00 4.00 1.80 0.86 0.93 -0.09 

After Success 1.00 6.00 2.78 1.37 0.30 -0.94 

 Failure 1.00 4.00 1.74 0.84 1.04 0.19 

Enjoyment        

Before Success 1.00 6.00 2.90 1.24 0.38 -0.44 

 Failure 1.00 5.25 2.03 1.05 1.14 0.91 

After Success 1.00 6.00 2.61 1.30 0.49 -0.63 

 Failure 1.00 4.00 1.75 .88 1.02 0.06 

Anger        

Before Success 1.00 4.50 1.43 0.72 2.28 5.40 

 Failure 1.00 5.75 2.49 1.20 0.67 -0.20 

After Success 1.00 3.00 1.47 0.69 1.24 0.08 

 Failure 1.00 6.00 2.73 1.39 0.66 -0.41 

Boredom        

Before Success 1.00 4.50 1.93 1.02 1.12 0.43 

 Failure 1.00 6.00 2.24 1.32 1.03 0.34 

After Success 1.00 6.00 2.49 1.45 0.90 -0.17 

 Failure 1.00 6.00 2.93 1.56 0.58 -0.75 

Anxiety        

Before Success 1.00 4.00 1.79 0.90 1.03 0.06 

 Failure 1.00 5.75 2.20 1.21 0.96 0.22 

After Success 1.00 3.25 1.55 0.73 1.20 0.14 

 Failure 1.00 4.50 1.92 1.11 1.07 0.01 

Math Performance       

Before Success 12.50 15.00 14.33 0.75 -0.98 -0.01 

 Failure 1.50 9.50 5.38 1.53 0.40 0.50 

After Success 13.50 15.00 14.56 0.52 -0.91 -0.46 

 Failure 2.50 10.00 5.95 1.63 0.21 0.02 
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Table 2 

 

Means of Emotions and Math Performance across Conditions 

 

 Condition 

 Effort Feedback Ability Feedback No Feedback 

 Success Failure Success Failure Success Failure 

Pride       

Before 3.14 1.88 2.95 1.69 3.17 1.78 

After 2.80 1.79 2.76 1.68 2.79 1.73 

       

Enjoyment       

Before 3.04 2.15 2.74 1.89 2.84 1.99 

After 2.69 1.79 2.47 1.67 2.62 1.78 

       

Anger       

Before 1.32 2.53 1.43 2.39 1.56 2.53 

After 1.56 2.98 1.26 2.44 1.53 2.61 

       

Boredom       

Before 2.02 2.36 1.74 2.04 1.95 2.23 

After 2.67 3.10 2.19 2.74 2.50 2.84 

       

Anxiety       

Before 1.80 2.31 1.82 2.02 1.77 2.19 

After 1.59 2.08 1.43 1.65 1.59 1.94 

       

Math Performance       

Before 14.26 5.67 14.42 4.93 14.35 5.36 

After 14.52 6.13 14.59 5.77 14.61 5.86 
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Table 3 

 

Correlations among Mindset, Emotions, and Math Performance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. All emotions and math performance measures are from before the experimental 

manipulation. ** p < .01, * p < .05 

 

 

  

 Growth Mindset Fixed Mindset 

Growth Mindset  1  

Fixed Mindset -.60** 1 

Pride  .12 -.05 

Enjoyment  .18* -03 

Anger  -.09 -.08 

Boredom  -.01 -.00 

Anxiety  -.02 -.01 

Math Success  -.02 .08 

Math Failure  .07 .01 
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