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	ARTICLE INFO
	ABSTRACT
This research focuses on elucidating the intricate role academic emotions play in college students' academic performance, with a particular emphasis on the impact of negative emotions, drawing evidence from a study centered on their effects. Utilizing questionnaires, data were gathered from 126 students enrolled in four-year universities located in Wuhan, Hubei Province, China. A meticulous analysis was then conducted to explore the correlations among positive emotions, negative emotions, implicit theories of intelligence, and academic outcomes. The results unveiled a pronounced negative correlation between negative emotions and academic performance. Specifically, students experiencing elevated levels of negative emotions tended to exhibit lower academic achievements. This finding underscores the detrimental influence negative emotions exert on students' motivation, the adoption of effective learning strategies, and ultimately, their overall performance. In contrast, no statistically significant relationships were identified between positive emotions, implicit theories of intelligence, and academic success. This suggests that while positive emotions and beliefs about intelligence may not have a direct bearing on academic performance, they could potentially influence it indirectly through mediating factors such as motivation and learning approaches. The insights gleaned from this study enrich our understanding of the multifaceted ways in which academic emotions and beliefs about intelligence interact to shape college students' academic performance. The findings particularly highlight the critical need to address negative emotions and cultivate positive emotional states among students, as these measures are essential for enhancing learning efficiency and fostering academic success.                                                 
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1. INTRODUCTION
In the era of rapidly developing knowledge economy, high-quality talents cultivated by higher education institutions are regarded as the key to national competitiveness. As an important part of this group, the academic performance of college students is not only related to their future career development, but also has a far-reaching impact on the talent pool and scientific and technological progress of the whole society. However, the academic performance of college students does not exist in isolation; it is affected by a variety of internal psychological factors and external environmental factors（Qureshi et al., 2023）. Among the many influencing factors, two psychological variables, personal emotions and implicit theories of intelligence, have attracted much attention.
University life is a challenging stage in which students face multiple pressures such as academic pressure, interpersonal relationship management, and future career planning(Wu, 2024). These pressures often lead to fluctuations in college students' personal emotions, which, as an important part of an individual's psychological state, have a direct and significant impact on cognitive processes, behavioural choices and academic performance(Ramón-Arbués et al, 2020). Studies have shown that positive emotional states contribute to academic efficiency, while negative emotional states can be an obstacle to academic success(Abdullah et al., 2021). Therefore, understanding the relationship between emotional states and academic performance among college students is important for promoting their psychological health and academic progress.
Meanwhile, implicit theories of intelligence, as a system of individuals' internal beliefs about the nature and development of intelligence, shape students' attitudes, motivation, and self-efficacy for learning to some extent(Scherer & Campos, 2021). College students who hold different implicit theories of intelligence may adopt different learning strategies that may affect their academic performance. For example, students holding a growth mindset tend to believe that intelligence can be improved through hard work, a belief that may motivate them to face academic challenges more positively, leading to better academic performance. On the contrary, students with a fixed mindset may believe that intelligence is inherent and unchangeable, which may limit their learning efforts and academic achievement(Liu, 2021).
The goal of this study is to reveal the specific pathways through which personal emotions and implicit theories of intelligence affect academic performance, as well as the interactions between these psychological variables, by analysing data from 126 university students from Wuhan, Hubei Province, China. Through a deeper understanding of these relationships, this study expects to provide higher education practitioners with effective intervention strategies to help college students better manage their emotions and develop positive implicit theories of intelligence, thereby improving their academic performance and overall educational quality.
Based on the intersection of psychology and education, this study takes a unique perspective to deeply analyse the complex correlation between college students' personal emotions, implicit theories of intelligence and academic performance. This study not only focuses on the internal mechanisms of college students' psychological states, but also explores how these psychological factors play a role in the actual learning process, which in turn affects the performance of academic achievement. The goal of this study is to reveal the interactions and influence pathways between these three in an all-round and multi-angle manner, aiming to provide a series of useful insights and lessons for the reform and development of higher education. This study helps to deepen the understanding of the relationship between college students' emotion management and academic performance, thus guiding educational practitioners to carry out mental health education and emotion counselling more scientifically. Second, this study's exploration of the implicit theory of intelligence will help educators recognise the importance of students' internal belief systems, and thus cultivate students' growth mindset and stimulate their learning potential through educational and teaching reforms. Finally, the results and findings of this study are expected to provide an empirical basis for the formulation and adjustment of higher education policies, and to promote the innovation of education systems and teaching methods to meet the needs of talent cultivation in the new era.

2. THEORETICAL BACKGROUND
Emotion, a complex and multidimensional psychological phenomenon, can be precisely defined as a series of closely interconnected and interwoven psychological processes. These processes encompass not only the specific emotional responses that an individual produces in a given situation, but also the related cognitive appraisal, intrinsic motivation, and psychological make-up, among other elements(Pekrun, 2024). Together, they constitute the large and delicate system of emotion, which enables human beings to experience rich and varied emotional changes in different life scenarios.
In recent years, with the continuous deepening and development of psychological research, the role played by emotion in various situations has received increasing attention from academics. Numerous scholars have devoted themselves to research in this field in an attempt to reveal the impact of emotion on human behaviour, cognition, and mental health. Among them, the studies of Zheng Lian et al.are particularly notable(Lian, Liu &Tao, 2021). Through different experimental designs and research methods, they have made important contributions to the development of emotion research by thoroughly exploring the mechanisms of emotion in different contexts.
In the academic field, Pekrun et al.(2002) introduced the concept of academic mood as a phenomenon that is prevalent in academic settings. They argued that academic mood is closely related to students' learning activities, educational experiences, and academic outcomes, and has a profound impact on an individual's academic development and psychological well-being. In order to gain a deeper understanding of academic emotions, Pekrun et al. further introduced the concept of achievement emotions, which specifically refers to those emotional experiences that are directly related to successful academic activities or outcomes. These emotions not only reflect students' expectations and pursuit of academic achievement, but also play an important role in moderating their learning behaviours, cognitive strategies, and learning outcomes.
In Pekrun's theoretical framework, achievement emotions are further subdivided into two main categories: one is closely related to the current learning activity being carried out, such as the emotions of interest, curiosity, and engagement that students feel during the learning process; and the other is closely linked to the results achieved by the learning activity, such as the emotions of pride, satisfaction, and accomplishment that students feel after achieving excellent results. These two types of emotions are intertwined and work together to form an important psychological foundation for students' academic success.
In addition, Pekrun's theory introduces two dimensions, value and activation, to categorise academic emotions. The value dimension is used to differentiate between positive and negative emotions, reflecting students' subjective evaluations of different academic situations and outcomes, while the activation dimension divides emotions according to their level of activation, revealing the effects of different emotional states on students' behavioural responses and cognitive processes. Based on this categorisation, Pekrun proposed four categories of academic emotions: positive activating emotions (e.g., fun, hope, and pride), negative activating emotions (e.g., anxiety, anger in the face of difficulties), and negative deactivating emotions (e.g., despair and boredom in the academic classroom). These clusters of emotions not only provide a clear categorisation framework for the study of academic emotions, but also provide useful insights and guidance for educational practice(Pekrun, 2006).
Positive emotional experiences play a pivotal role in an individual's path to ultimate success, especially in the academic realm, and have a profound impact on a student's academic performance. In this area, Fredrickson suggests that positive emotions are not only a catalyst for psychological growth, but also an important way to improve physical and mental health over time, which is further elaborated by Fredrickson's broaden-and-build theory, which suggests that the accumulation of positive emotions broadens the scope of an individual's thinking and action, and builds a rich psychological profile(Fredrickson, 2001). It is believed that the accumulation of positive emotions can broaden an individual's scope of thinking and action, and build up rich psychological resources, which enable an individual to cope with high-pressure situations with greater ease(Stanley & Schutte, 2023).
In fact, a growing number of researchers have argued that positive emotions have a positive impact on learning and performance. studies by Zhongxi Lu et al. as well as Felsman et al. have shown that positive emotions enhance divergent thinking, promote flexible problem solving(Lu, Luo & Yang, 2021), and enhance cognitive performance. studies by Alexander have also shown that positive emotions can facilitate information processing(Alexander et al, 2021).
A study by Duca et al. found that positive emotions like hope were positively associated with the use of strategic processing methods, in contrast to negative emotions(Duca et al, 2023). Other researchers have also found that academic emotions are strongly related to academic outcomes.Xuehong Yin's study showed that positively activated emotions such as hope and pride were significantly positively related to students' test scores, whereas both activated and inactivated negative emotions (e.g., anger, anxiety, shame, despair, and boredom) were negatively related to test scores(Yin, 2021). Mercadante et al. also found that amusement and pride were positive predictors of college student achievement(Mercadante, Witkower & Tracy, 2021). Together, these studies suggest that the role of positive emotions in academics cannot be ignored, and that they not only affect students' psychological states, but also directly correlate with their academic achievement.
Emotions, whether expressed positively or negatively, play a pivotal role in an individual's daily life and have a significant impact on students' academic performance. These emotional states may not only diminish individuals' motivation to learn, but may also lead them to adopt more stereotypical learning strategies, such as relying on simple tests and algorithmic procedures. In particular, negative emotions, such as anger, anxiety, and boredom, are widely recognised as weakening an individual's cognitive abilities and inhibiting their capacity for self-directed learning(Brown, Fredrickson, 2021). When learning activities are riddled with anxiety or boredom, students tend to be willing to invest significantly less effort and time.
This is supported by evidence from experimental studies. Zandi et al. by examining test anxiety in students, found that this emotional state depletes a large amount of working memory resources, which can lead to impaired performance in those complex or difficult activities that depend on these resources(Zandi et al, 2021). As a result, test anxiety tends to be negatively correlated with academic outcomes. Similarly, boredom is also associated with an increased risk of negative academic outcomes, which is often measured through a student's grade point average (GPA) (Sharp, Sharp & Young, 2020). Notably, some students may experience both positive and negative emotions. For students who tend to interpret any physiological activation as a negative signal, their academic performance may be more impeded compared to students who are able to differentiate levels of arousal in terms of markers of positive and negative emotions(Putwain, Wood & Pekrun, 2022).
Existing literature provides ample evidence for the important role of emotions in the academic domain and suggests that emotions have significant predictive power in explaining students' academic performance(Camacho-Morles et al., 2021). These studies not only reveal the profound impact of emotions on students' learning processes, but also provide educators with insights to develop more effective teaching strategies aimed at fostering positive emotions in students while helping them effectively manage negative emotions to promote better academic achievement.
Positive emotions, such as fun, hope, and pride, have a significant positive impact on an individual's motivation and self-regulation. This idea is widely confirmed by research in the academic field that has reasonably established a strong link between academic emotions and learning variables such as motivation and cognition. In recent years, a growing body of research has begun to explore the relationship between positive mood and a range of variables related to motivation, including beliefs about competence, the value of tasks and achievements(Forsblom et al., 2022), learning goals(Dubovi, 2022), mastery and performance methods goals, intrinsic motivation as well as interest in learning and more sophisticated self-regulated learning strategies(Holzer et al., 2021). Therefore, it is crucial to consider academic mood when investigating student learning. A study by Hayat et al. explored whether school mood affects the learning strategies adopted by students. The results showed that students who regularly felt a sense of fun, hope and pride were more likely to use a variety of cognitive and metacognitive strategies to optimise their learning process. This suggests that positive academic mood can stimulate students' strategy use, which in turn promotes their academic performance.
Pekrun's cognitive-affective model proposes the hypothesis that the effects of academic mood on outcomes are mediated through motivational and cognitive variables. These effects involve multiple mediating processes, including the allocation of cognitive resources, the choice of learning strategies, self-regulatory strikes, and motivation to learn. Positive emotions are thought to facilitate learning and encourage the adoption of multiple regulatory styles, including regulations that target external adjustments. In addition, emotions are also believed to influence students' intrinsic motivation to learn, which in turn positively affects academic performance. Therefore, it can be hypothesised that the overall impact of emotions on academic outcomes is a product of these different processes working together, and that the interplay between these processes and task demands determines the final learning outcomes.
Dweck and others have provided us with a fundamental approach to understanding motivation that focuses on how implicit theories of intelligence shape an individual's behaviours, emotions, and perceptions in a given context.The social-cognitive theory of motivation proposed by Dweck offers insights into the profound impact that students' intrinsic understandings of the nature of intelligence can have on their motivation to learn(Dweck, 2013). There are two distinct theoretical orientations to intelligence among students: the progressive theory, which views intelligence as a malleable quality that can be enhanced through effort, and the entity theory, which views intelligence as fixed and unchanging and difficult to control. Students who hold the progressive theory tend to believe that they can enhance their intellectual abilities through unremitting efforts, so they are more willing to adopt positive learning strategies, face challenges and improve themselves. On the other hand, students with the entity theory believe that their intelligence level is innately determined and cannot be changed, which often leads them to use fewer learning strategies and give up more easily when facing difficulties.
Implicit theories of intelligence are not only a key component of self-concept, but also an important factor in students' academic success(Bråten, 2004). Research suggests that students with a progressive theoretical perspective are more inclined to use positive strategies to control and regulate their academic learning, whereas students holding a solid theory may reduce the level of strategy use, which in turn affects their academic success(Peña-Ayala & Cárdenas-Robledo, 2019). In addition, fixed conceptions of intelligence may also weaken students' long-term academic motivation, hindering their persistence and endeavour in the face of difficult but necessary tasks(Benden & Lauermann, 2022).
It is worth noting that even students with comparable intellectual skills can react very differently to academic challenges due to differences in the intellectual theories they hold. Students who hold fixed and uncontrollable notions of intelligence are more likely to doubt their abilities and tend to give up or reduce their efforts when faced with negative evaluations. Conversely, students who believe that intelligence can be improved through effort are more likely to persevere in improving their skills and face challenges(Ismail, 2022).
At the same time, academic mood has received a lot of attention as an important variable affecting student learning. Positive academic emotions enhance student engagement and promote learning commitment, which in turn leads to superior academic outcomes(Carmona-Halty et al., 2021). For example, students who are proud of their academic performance attempt to reinforce this positive emotion by becoming more engaged in their studies(Rodríguez-Muñoz et al., 2021). Conversely, negative academic emotions may limit students' motivation to learn and prevent them from achieving better grades(Feraco et al., 2021).

3. RESEARCH
3.1 Objectives and assumptions
In exploring the academic emotions and Dweck's elaboration on implicit theories of intelligence despite both being proposed and outlined during the same period, the ideological trends between them have remained clear and have progressed in parallel without forming a genuine opposition. The central logic driving this study is to delve into the potential synergistic effects that may exist between these two theoretical paradigms and to scrutinize how this synergy manifests in academic expectations.
The individual differences observed in implicit theories of intelligence seem to offer a plausible rationale for understanding the premises underlying various academic emotions. By integrating these two theories, researchers of implicit theories of intelligence can gain deeper insights into how differing viewpoints influence individual emotional outcomes and how these emotional consequences are internalized and translated into enhanced academic competence.
Hence, the primary objective of this study is to explore the intricate relationship among implicit theories of intelligence, positive and negative emotions, and academic performance. This research endeavor sets its foundation on a model of implicit theories of intelligence, which suggests that students hold diverse "theories" regarding the nature of intelligence: some perceive intelligence as an immutable and fixed "entity" (entity theory), while others view it as a developable and malleable quality (incremental theory)(Smiley et al., 2016).
Based on the previous literature review, the following main hypotheses were formulated for this study:
(1) Incremental theories of intelligence are positively correlated with positive academic emotions and negatively correlated with negative academic emotions. This means that students who hold an incremental theory perspective are more likely to experience positive academic emotions and less likely to experience negative emotions.
(2) There is a positive correlation between the incremental theory of intelligence and academic performance. This suggests that students who believe that intelligence can be improved through hard work tend to perform better academically.
(3) Positive emotions have a positive impact on academic performance while negative emotions have a negative impact on academic performance. This implies that academic mood is a significant predictor of academic performance and that positive mood promotes students' engagement in learning while negative mood may hinder the learning process.
3.2 Research tools
The sample of this study was composed of 126 college students, aged between 19 and 30, with a mean age of 22.92 years and a standard deviation of 2.3 years. Among them, there were 30 male students and 96 female students, reflecting a gender distribution that is predominantly female. These students hailed from twenty-four universities located in Wuhan, Hubei Province, China, providing a diverse yet localized sample. Specifically, the sample was stratified by academic level: 64 students were enrolled in undergraduate programmes, 38 students were pursuing master's degrees, and the remaining 24 students were engaged in doctoral education. This stratification allowed for a nuanced examination of how different academic pursuits might influence the variables under study.
In terms of measurement tools, the study employed two primary questionnaires to gather data:
Firstly, a belief questionnaire developed by De Beni was utilized to assess students' theories of intelligence. This questionnaire was specifically tailored to explore students' perceptions regarding the growth or fixation of intelligence. It comprised eight items, each designed to tap into students' beliefs about the malleability or immutability of intelligence (for instance, "To what extent do you believe that intelligence is a trait that is virtually unchangeable?"). Participants responded to these items using a Likert scale ranging from 1 (strongly agree) to 6 (strongly disagree), allowing for a nuanced understanding of their beliefs. To calculate the total score for the fixed view of intelligence (also known as the entity theory), the scores for the four relevant items were summed. Higher scores indicated a stronger inclination towards holding a fixed view of intelligence.
Secondly, the study employed the Self-Assessment of Learning-Related Emotions Questionnaire, developed by Mega et al.(2004). This questionnaire was designed to measure the emotions experienced by students during the learning process. It contained a scale with 20 entries, evenly divided between 10 positive emotions (such as joy, contentment, and pride) and 10 negative emotions (including anxiety, anger, and frustration). Participants were instructed to assess how frequently they experienced these emotions while learning, using a 5-point Likert scale that ranged from 1 (never) to 5 (always). In the original validation study, the questionnaire demonstrated robust reliability indices, with a Cronbach's alpha of 0.87 for positive emotions and 0.90 for negative emotions, indicating its suitability for use in the current study.

4. FINDINGS
In order to fully assess the potential relationship between incremental and entity theories of intelligence, positive emotions, negative emotions, and average academic performance, we calculated Pearson correlations between all of these variables and summarised the results in Table 4.1.
The results of the analyses revealed a significant negative correlation between positive emotions and average academic performance only (r = -0.40, p < .001). This implies that as students' positive emotions increased, their average academic performance tended to decrease, although the exact explanation for this negative correlation may vary depending on the context of the study and the characteristics of the sample. It is worth noting that the negative correlation here may reflect the potential impact of some complex psychological process, such as overconfidence or poor emotional regulation, on academic performance, but this needs to be confirmed by further inquiry.
For the correlations between all other variables, we did not find any significant associations (p > .05). In addition, the absolute values of these correlations are all less than .12, indicating that the linear relationship between them is very weak or non-existent. This result implies that the incremental theory of intelligence did not show a significant linear correlation between the incremental theory of intelligence and the entity theory of intelligence (if their contrasts are considered), negative emotions, and average academic performance in the sample and context of this study.

TABLE 1 Correlation between Positive Emotions, Negative Emotions, Theory of Intelligence and Academic Achievement
	
	1
	2
	3
	[bookmark: bookmark18]4

	positive emotions
	-
	
	
	

	negativity
	0.00
	-
	
	

	intelligence theory
	0.12
	-0.04
	-
	

	Academic average
	0.09
	-0.40***
	0.12
	-


Source: Self-made.

Prior to embarking on the regression analysis, standardised scores were processed for all variables under consideration in this study. This step was intended to ensure a fair and consistent comparison of the effects of all variables, allowing for a more accurate assessment of their potential impact on the dependent variable.
Subsequently, we conducted multiple linear regression analyses aimed at exploring the specific effects of one or more independent variables (including positive emotions, negative emotions, and incremental theories of intelligence) on the dependent variable (i.e., average test scores). This analytical framework allowed us to gain a deeper understanding of the complex relationships that may exist between these variables and to reveal their potential contribution to academic performance.
From the results of the multiple linear regression analyses, we found a significant phenomenon: negative emotions had a significant effect on average test scores (p < 0.01), with a coefficient β of -0.41. This result indicates that there is a significant negative correlation between an increase in negative emotions and a decrease in average test scores. In other words, the more negative emotions students experience during exams, the lower their average grades tend to be.
It is worth noting that although we included positive emotions and incremental intelligence theory as independent variables in our analyses, they did not have a significant effect on average test scores in this study. This could mean that the direct effect of these factors on academic performance was relatively small or non-existent in the sample and context of this study.

TABLE 2 Linear regression results and dependent variables for mean scores
	
	β
	standard error
	t
	p

	intelligence theory
	0.06
	0.13
	0.42
	0.68

	positive emotions
	-0.03
	0.14
	-0.24
	0.82

	negativity
	-0.41
	0.15
	-2.79
	0.008**


Source: Self-made.

The results of the regression analyses validated the phenomenon revealed by the correlation analyses, pointing out that the only statistically significant influencing factor was the effect of negative emotions on the mean.

5. CONCLUSION
This study aims to deepen researchers' understanding of the relationship between academic emotions and the implicit theories of intelligence and academic achievement based on Pekrun's the control-value theory of achievement emotions and Dweck's theory of intelligence, focusing on the relationship between positive and negative emotions and the links between academic performance and implicit theories of intelligence and academic achievement.
Our findings only partially support the predictive link between academic mood, intelligence, and the implicit theory of performance. First, the results showed that students' negative emotions negatively impacted the mean of academic performance, i.e., the stronger the negative emotions, the lower the academic performance, which is consistent with the findings of previous research(Madigan & Curran, 2021), who noted that high levels of negative emotions impede a student's sense of self-efficacy, increase the threat of their falling into a rut, and impact academic success.
Secondly, regarding positive emotions, their contribution to academic performance was not supported by the data and no significant link was found between positive emotions and the notion of growth in intelligence or academic achievement, which is contrary to the research on the theory of intelligence(Shafait et al., 2021). The possible explanation is that other factors such as self-regulated learning and motivation mediate in the process of positive emotions affecting academic performance as shown by Mega, and the effect of positive emotions on academic performance may depend on these mediating factors. Therefore, positive emotions alone do not guarantee academic success, but need to be complemented by good self-regulation and motivation to learn.
These results suggest that the effects of emotions on academic performance are complex and multidimensional, and further in-depth research is needed to reveal how emotions shape students' academic performance. However, the present study also has limitations in that it mainly used self-report questionnaires to assess emotions and implicit theories of intelligence, which may be affected by response bias, and it is difficult to comprehensively capture the true picture of emotions as a dynamic and complex psychological phenomenon. Therefore, future research needs to explore more reliable and comprehensive assessment methods to more accurately understand the impact of emotions on academic performance. The results of the analyses revealed only one significant inter-variable relationship, i.e., the negative impact of negative emotions on average performance, whereas no significant relationships were found between the progressive theories of intelligence and academic emotions, the progressive theories of intelligence and academic performance, and positive emotions and academic performance.
In order to more fully understand the complex relationship between emotions and academic performance, future studies should employ diverse research methods, including but not limited to longitudinal research designs, experimental studies, and qualitative studies. These diversified research methods will help to capture the dynamic process of mood changes and how mood interacts with other psychological factors (e.g., motivation, self-efficacy, learning strategies, etc.) to jointly influence academic performance. In addition, attention should be paid to the impact of individual differences on the relationship between emotions and academic performance. For example, factors such as students' personality traits, family backgrounds, and school environments may influence how and to what extent emotions act on academic performance. By examining these individual differences, researchers can further reveal the complexity of the emotion-academic performance relationship and provide more specific guidance for educational interventions.
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