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                ABSTRACT
Athletic buoyancy is a recent concept in sports psychology. This study adopted a qualitative research method to explore the concept of athletic buoyancy and its components in Chinese collegiate athletes. In-depth semi-structured interviews were conducted with eight collegiate athletes. Four core categories of athletic buoyancy were established based on grounded theory, including self-confidence in ability, breakthrough ability, tolerance of loss of control and recovery, and internal drive. Based on the first author's own sports training experience and observations, an autonomous circulatory model of athletic buoyancy was constructed. The model consists of two paths, the first path is a basic cycle and the second path is a progress cycle. The basic cycle begins with self-confidence in ability, through breaking through setbacks and challenges, and tolerating uncontrolled conditions and recovering from them. The progress cycle starts once the setbacks and challenges are resolved in the basic cycle or no longer exert a negative impact on training and competition. Our study suggested that athletic buoyancy could be defined as athletes' ability to effectively cope with daily setbacks and challenges in a competitive sports environment and to enhance sports skills or performance while experiencing loss of control.
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                INTRODUCTION
Buoyancy, a concept derived from positive psychology, refers to an individual's ability to cope successfully with everyday setbacks and challenges, and has been applied to education and the workplace to explain how individuals can handle adversity in performance settings effectively (af Ursin et al., 2020; Collie et al., 2017; Hoferichter et al., 2021; Martin & Marsh, 2008a; Martin & Marsh, 2008b; Martin & Marsh, 2009; Putwain et al., 2020). As positive psychology concepts are gaining popularity among sport psychology researchers, buoyancy has also been extended to the domain of sports. For example, Calhoun and colleagues (2017) investigated the generalisability of buoyancy from academics to athletics and indicated a multidimensional buoyancy structure across two domains.
Previously, how athletes deal with stressor events was mainly studied under the framework of athletic resilience, emphasizing protecting an individual from the potential negative effects of stressors (Fletcher & Sarkar, 2013). Using citation network analysis, a systematic review of athletic resilience studies between 2008-2018 showed that developing models to assess resilience in the sports context ranked in the top positions (Bicalho et al., 2020). Importantly, a clear trend can be seen in these recent theoretical attempts, i.e., how athletes deal with adverse situations positively, observed in characteristics such as positivity, competitiveness, commitment, maturity, persistence, and passion for sport have been included (Brown et al., 2015; Pedro, 2016; Sarkar & Fletcher, 2014).
Till now, only a few studies have addressed athletic buoyancy directly. For example, Calhoun and colleagues (2017) showed that athletic buoyancy is vital in the field of sports, can help collegiate athletes effectively navigate setbacks and challenges, and predict their psychological well-being and athletic performance. Furthermore, they showed that athletic buoyancy may have a unique structure that consists of two factors: Composure (presented inversely through sport anxiety levels) and fear of failure (Calhoun et al., 2017; Calhoun, 2020).
It should be noted that the stressors faced by athletes may originate from a variety of sources (e.g., Arnold & Fletcher, 2012; Thelwell et al., 2007) and how athletes deal with these stressors is influenced by socio-cultural factors and context (Wagstaff et al., 2016). Because athletic buoyancy has previously been explored with only two groups, athletes in U. S. collegiate athletic clubs and adult athletes in social-level recreational sports leagues, this study expands to a sample of Chinese collegiate athletes.
Although, both China Student Sports Federation (CSSF) and the National Collegiate Athletes Association (NCAA) of American follow the principle of amateurism, where student-athletes participate in sports competitions and other activities as amateurs, under the management of the NCAA, American college sports become an important component of the education system, which is also an important basis for athlete development (China Student Sports, 2025; National Collegiate Athletic Association, 2025; Wang, 2019). The NCAA officials show that 220 current or former NCAA student-athletes are representing their countries at the 2022 Winter Olympics in Beijing. In comparison, only a few are seen for Chinese collegiate athletes competing at elite level events such as the Olympics. This apparent discrepancy can be attributed to the important role of the NCAA, which provides student-athletes with nearly $350 million in athletic scholarships each year, plus systematic support in hiring elite-level coaches, collaborating with top medical organisations, providing dietary coverage, mental health resources, injury prevention guidelines and more (National Collegiate Athletic Association, 2025). Therefore, it is important to find out how Chinese collegiate athletes have managed to cope with setbacks and challenges with relatively limited resources and support.
In the present study, we explore the structure of athletic buoyancy on a Chinese collegiate athletic sample using a qualitative approach. We constructed a novel model of an autonomous cyclic model of athletic buoyancy from a process perspective using grounded theory (Cheng, 2000; Glaser & Strauss, 1967; Strauss & Corbin, 2015; Glaser & Strauss, 1967). Furthermore, we discussed the linkage and difference between our model and the two-factor model proposed by Calhoun (2020).
METHODS
Participants
Eight collegiate student-athletes (4 females; 23.00 ± 2.83 years) were recruited from Tsinghua University, Beijing, using a purposive sampling method. They consisted of students from diverse academic backgrounds, including first-year undergraduates through to graduate students; the average training time was 9.94 ± 1.97 year). Their sports included athletics, shooting, and basketball. Recruiting stopped when data reached saturation (when there is no new finding; Sparkes & Smith, 2013).
Data collection
Semi-structured interviews were used for data collection. The interview outline consists of step-by-step questions around the definition of athletic buoyancy. The first part of the interview outline is to find out the daily setbacks and challenges in training and competition and their impacts on athletes. The second part focuses on athletes' responses and difficulties in overcoming daily setbacks and challenges. The third part is to understand the resources that athletes need and discuss the environmental impacts on athletes. Finally, athletes are invited to share additional content that they think is important or special. The interview outline was determined through discussions with Ph. D. students and professors in psychology (see Appendix).
During the interview, the participants were invited into the interview room, and a briefing section explaining the purpose of the study and the principles of privacy was provided. Then, every participant read the informed consent and signed it. A typical interview lasted approximately 1.5 h. In particular, benefiting from the lead researcher's experience in sport for over a decade, she is perceptive in picking up on key points in the conversation and asking further questions. After the interviews were completed, the audio recordings were transcribed into verbatim texts manually. This research was approved by the Ethics Committee of the Department of Psychology, Tsinghua University (approval number 2022-23). Informed consent was gained from each participant before their participation.
Data analysis
Manual coding was used to transcribe all audio data into verbatim texts before further analysis, with two coders working together throughout the process. The lead researcher is a graduate student majoring in clinical and counselling psychology and a collegiate student-athlete with expertise in qualitative methods. The co-coder is another graduate student in the same major with experience in qualitative research.
Coding was conducted using NVivo 12 Plus, developed by QSR International Pty Ltd (Vic, Australia). Two coders worked together to conduct a three-level coding (open, axial and selective coding) based on grounded theory (Glaser & Strauss, 1967; Strauss & Corbin, 2015), writing memos at any time during the coding and having regular discussions to ensure coding reliability.
For open coding, two coders read the original text separately, performed open landing, and searched for nodes. The initial nodes were the smallest meaningful units that the coders extracted from the textual material, where repeated or similar nodes were found. The coders focused on factors for athletes to effectively cope with daily competition, training setbacks, and challenges, checking the initial nodes and comparing, merging, and categorizing them to arrive at the concepts. For axial coding, coders followed the principles of being faithful to the textual material of the interviews, integrating spindle categories through comparisons between concepts, and combining the athletes' process of facing daily setbacks and challenges. For selective coding, the coder fuses the original text again with the spindle categories to determine the meaning and associations of the spindle categories. Then, extracting core categories (See Table 1 for the coding processes).
Table 1: Example of initial coding


	
Verbatim text

	
Initial code






	Example 1
S1: Then, the university competition. Only a few days before the competition, I threw 60 meters. I never had this situation. I just threw 60 and 59 meters, which is simply impossible to happen before. I cannot be worse than the javelin out to throw 60 meters, right? Not to 60 meters! Then there was a throw, maybe it was just a blindfold, and it was 67 meters. How could the javelin fly so unsmoothly? Just the javelin flew very unsmoothly. I used to throw the javelin very smoothly. The javelins I threw before the competition were very unsmooth. Very unsmooth. Once they went out, I pulled the javelin, and it was pulled down. 
	Pre-race training results shocked me.



	Example 2
S3: I might feel a little more confident with the results, especially in the first throw. For example, I have a total of three throws. If my technique is not very good in the first throw, but I have a result, maybe the second throw will be normal, and I can adjust quickly. Because I have the result, I am not afraid of fouling on all three throws, so I can complete my technique and not be afraid of hitting the net.
	With the results more confident and not afraid to hit the net.






For theoretical construction, core categories were first explored, based on a coding paradigm that includes causal conditions, lineages (situations), mediating conditions, actions/strategies, and outcomes (Corbin & Strauss, 2015). Then, a theoretical model was constructed from a process perspective.
To enhance the credibility of the study, the manuscript was emailed to participants, inviting them to check the findings or provide additional information. Three participants gave their feedback with no questions or additional content. Among them, S5 indicated that the manuscript was accurate in its understanding and explanation of the content of the interview, and S7 indicated that after self-reflection, he realised that he should indeed avoid the misconceptions of performance and gold medal above all, and instead find the positive impact that the sport itself brings to him. The other 5 participants did not give feedback.
RESULTS
Coding
The original data for this study consisted of eight recorded interviews with an average duration of 1.62 h, combining a set of textual materials of 212,500 Chinese characters. We conducted bottom-up coding based on grounded theory (Glaser & Strauss, 1967; Strauss & Corbin, 2015). The final manual included 1068 initial nodes, 72 concepts, 17 spindle categories, and 4 core categories (Table 2). The coding reliability (inter-rater consistency) is higher than 80% in all cases.
Table 2: Core category coding processes


	
Core category

	
Spindle category

	
Significance and relevance






	Self-confidence in ability
	Practical perception
	Successful experiences are the foundation of an athlete's self-confidence in ability, and evaluation influences changes in self-confidence in ability. 



	Interactive perception



	Breakthrough ability

	Persistent efforts

	Ensuring continuous practice and improvement is the habit and goal of athletes, who like to rise to challenges and achieve their goals through hard work. Moreover, the ability is the basis for achieving goals. 



	Injury management



	Reflect



	Self-adjustment



	Ask for external help



	Tolerate loss of control and recover
	Confusion
	In the process of autonomously coping with setbacks and challenges, realistic results are influenced by individual internal factors and external environmental factors, which are vital tests for athletes to break through successfully. 



	Out of control



	Behavior



	Emotional bumps



	Cognitive disorientation



	Interruptions



	Continuity



	Limitations of realistic conditions



	Regain control



	Internal drive (connecting properties) 
	Purpose (sustained motivation) 
	Intrinsic motivation naturally grows in the process of past successful experiences and autonomous coping. 



	Positive experience (original motivation) 





Theoretical construction
Core categories of athletic buoyancy
Match performance is emphasized in competitive sports, and a result orientation is relatively more urgent, planting a belief in success in the minds of athletes. Our results showed that there are four core categories of athletic buoyancy, namely self-confidence in ability, breakthrough ability, tolerance of loss of control and recovery, and internal drive.
The self-confidence in ability has 39 nodes, with Practical perception covering the five areas of confidence: Performance, winning, ability, form and self; and interactive perception including the affirmation of coaches and teammates. The number of nodes in the two axial genera differed significantly, with 36 nodes in practical perception and 3 nodes in interactive perception. Among the concepts within the practical perception category, performance confidence had 15 nodes, nearly twice as many as self-confidence, which was in second place.
The examples below present changes in self-confidence in the ability of the athlete S1. The self-confidence in ability was gained from past successful experiences. Also, it is maintained and built up through training and competition.
S1: "I really don't think about giving it up, or not practicing... There is a confidence in me, although it sometimes hits, but more or less still have in, the confidence."
S1: "I think I have this strength, maybe sometimes the voice is relatively light, but it should always exist."
S4: "In this process, how do I deal with the problems I face, how do I judge, and finally if the result is good, I will feel that I have done a good job, a self-affirmation, I will feel that I have done a good job, which may increase my confidence, such affirmation."
The Breakthrough ability has 320 nodes, and the five axial categories involved a high number of nodes: 108 for self-adjustment, 82 for reflection and 71 for perseverance. The concepts with the highest number of nodes were 55 for active concern, 35 for self-reflection and 37 for doing one's best.
S4: "I'm going to focus more on the problem itself, or simplify it, rather than complicate it."
S4: "Yes, yes. Although the process is painful, it is also a lot of struggle, but also persevering."
S3: "Just a couple of times. Twice a week. Yeah. At least once, but twice more. Practice makes perfect. First, make your technique stable.”
Breakthrough ability was the core factor that determined athletes' ability level and competitiveness. The interview conversations present how athletes must not only endure pain and struggle, but also face problems and improve their sporting skills.
The tolerance loss of control and recovery has 670 nodes, accounting for more than half of all nodes. The axial categories with a high concentration of nodes were affective volatility with 240, cognitive disorientation with 143 and recovery control with 159. At the conceptual level, the number of nodes in the axial category of affective fluctuations was 101 for performance emotions and 77 for interpersonal emotions, while the number of nodes in the axial category of recovering control was 64 for professional support and 63 for the impact of the campus environment.
S3: "Nets, hitting nets, just nets, the sight of nets scares me. Even when I was training, I couldn't perform with the net. When I was training it was better because there were no rules, so it was better. But when there are rules, I have problems frequently."
S3: "I'm just more into it and love sports. So, I think enjoying the process is the one thing that made me choose in the beginning. Without any other thoughts, it's slowly coming back to the previous me."
S4: "So it's more about being affected by emotions, maybe I'm anxious or annoyed at the time, then through outside help for me, I might then my mood will be calm. If there is still a little bit left, I may digest and adjust on my own, and if there is no more, I may also be able to continue to maintain (calm) for a while. Just from the target problem alone, I can also continue to maintain calm for a while."
In the state of losing control, tolerance of loss of control and recovery were the key to maintaining stability and fully exerting their skills. S3 is overly fearful of fouling zeroes, but in reality the chances of him scoring a zero are very small. By the time he sees the net and gets scared, S3 is very much out of control. He struggles to focus on his movements and it becomes difficult for him to perform at a high level. But the athletes are able to regain control when personal factors and environmental influences come into play.
The internal drive has 36 nodes. There were 17 nodes for the axial category purpose and 19 for positive experiences. The highest number of nodes in the concept was for achieving self-worth, with 14.
S2: "Because now road running, such as marathons, more people participate in it, that is, the population base is relatively large. If we can use our expertise to help more people, it may be a reflection of self-worth for us."
S6: "It gives me a sense of pride, a sense of honour. The feeling of playing a game with people cheering for me, cheering me on. The feeling of achievement."
S1: "There is also a love for it, I think. It has become part of my life and I feel uncomfortable and not used to it if I don't practice, so I feel used to it."
The connecting property of internal drive is reflected as follows: (1) Positive experience initiates physical coping; (2) achievement desire supports athletes to persist in practice; (3) self-worth supports athletes to adjust and adapt to the loss of control, achieve the physical breakthrough, and move toward self-actualization.
It should be mentioned that these four core categories are interlinked. Together, they provided athletes with continuous positive psychological energy to effectively cope with daily setbacks and challenges and achieve parallel development of psychology and reality.
An autonomous cyclic model from process perspective
Our analysis obtained four features of the coping process: Similarity, phasing, developmental, and continuity. A process-oriented theoretical model, the athletic buoyancy autonomous cycle model, was constructed by combining the characteristics and the role of the four core categories (Figure 1).
[image: Figure 1]
Figure 1. Athletic buoyancy autonomous circulation system.
As shown in Figure 1, the theoretical model contains two pathways: A basic cycle and a progress cycle. The basic cycle begins and ends with self-confidence in ability. The internal drive drives the athlete to deal with setbacks and challenges autonomously. However, the out-of-control challenge causes stagnation or attrition of self-confidence in ability and is in a state of tentative sway.
Psychological development is the key to moving from the basic cycle to the progress cycle. The pathway could be described as tolerating psychological imbalance and continuing physical coping under physical and psychological out-of-control challenges, thus forming a combined psychological and physical coping force. Athletes at this stage seek to transcend themselves, cope independently, never give up and focus more on coping with physical issues.
With the vital influence of the campus environment and professional support (mainly the influence of coaches), the athletes' breakthrough ability is enhanced extensively. Self-awareness promotes the development of a sense of independence (S2: "You have a clearer perception of what you want to do, well. I think it is given to us by this campus environment."), helping athletes to deal with setbacks and challenges more positively and autonomously, especially when they did their best to improve their skills and pursue a better performance independently (S8: "By getting better on my own, I feel like it will work well for stress and setbacks.").
DISCUSSION
In this study, we interviewed eight collegiate athletes and developed the autonomous cycle model of athletic buoyancy based on grounded theory (Glaser & Strauss, 1967; Strauss & Corbin, 2015). Four core categories were indicated and an autonomous cyclic model consisting of two coping pathways was constructed from the process perspective.
Calhoun and colleagues distinguished athletic buoyancy from the academic buoyancy for the first time, and proposed a new model of athletic buoyancy with two factors: Composure and fear of failure (Calhoun et al., 2017; Calhoun, 2020). Compared with this original model, four categories have been indicated in our study. The integration of two more categories or factors (i.e., tolerance of loss of control and recovery) beyond the original two emotional factors in our study is a crucial contribution to the related fields. Each affection matters, and there are individual differences in effective responses between athletes even when facing the same setbacks and challenges. The setbacks and challenges faced by athletes are unique to each individual, making it difficult to list them out one by one. Therefore, we advocated not only judging the quality of emotions but also focusing on athletes' ability to control and regulate emotions. Note that our view originates from the theory of constructed emotion, as Barrett (2017) argued that emotions are constructions of the world, not just reactions, which clearly depend on how individuals interpret the stressful event they face.
In addition, from the process perspective, we explored the dynamic changes of athletic buoyancy and proposed the autonomous cyclic model with two coping pathways. Our model integrated the consideration of psychological development with the two core concepts of independence and co-development of mind and body. Cyclic coping is the core approach, including skill and psychological training. Once athletes can cope with setbacks and challenges by themself, they have accomplished a full basic cycle that starts from "self-confidence in ability" and ends with "self-confidence in ability", where the end of the previous cycle is also the new starting point of the next cycle. This positive cycle of focusing on "I can" and "how to" is practiced, and a continuous effort is made to achieve self-transcendence. In the autonomous cycle, the athlete's inner self continues to develop. The inner self development also influences athletes' perception of sports, avoiding the misconceptions of performance and gold medal above all and engaging in sports with a healthier and more positive mental state, promoting a more positive inner power in a fiercely competitive environment, and gaining positive experiences in persistence.
Furthermore, a balanced view between competition and training is taken in this study. The American Collegiate Athletic League is highly visible within the country, where athletes receive a high level of public attention, leading to public attention-stress. With the combination of intense competition, high motivation, and high exposure, it is understandable why the mental health of American college student-athletes is starting to be a concern (Hagiwara et al., 2017). In comparison, an integrative way of athletes' competition and training is dominant in Chinese coaches and athletes (K. Zhang & L. W. Zhang, 2011; L. W. Zhang & K. Zhang, 2011). The process-orientation contains the length of time and ensures that the athletes have room for development. The result-oriented approach is more like a fully stretched bow, focusing on the target and ready to be fired. The relationship between the two is like the unity of opposites emphasized in ancient Chinese dialectical thoughts, with ongoing changes and developments in mutual transformation (Pang, 2008).
The process orientation and the two pathways model are meaningful when intervention is taken into consideration in practice. It has been shown that the two variables indicated in Calhoun's model can only explain about 50% variance of athletic buoyancy (Calhoun, 2020). Based on our model, a possible intervention plan for fear of failure and anxiety is: First, locate the problem in the out of control tolerance and recovery, and then go beyond the emotion itself. Under the realization of self-worth drive, external support, and environmental influence, keep practicing to improve the ability to break through. Thus, the loss of self-ability and self-confidence will be transformed into recovery and promotion. For different athletes, the intervention plan can be further customized according to this framework and individual conditions. We believe that the holistic perspective is more helpful for relevant personnel to understand the concept of athletic buoyancy than the local perspective, and has the advantage of being more appropriate to the actual situation in practical application, which can improve sports buoyancy to a greater extent.
Finally, this study's positive, process, and resource orientation aligns with academic buoyancy's emphasis on positive coping, ability enhancement, and increased resources (Martin & Marsh, 2008a). The model proposed by Skinner et al. (2016) of motivational susceptibility distinguished between academic adaptation and non-adaptation from a bystander perspective. This study takes a practical perspective and focuses on enhancing athletic buoyancy. This perspective not only benefits athletes in coping with setbacks and challenges proactively and effectively but also helps athletes isolate ineffective coping distractions. Therefore, the autonomous cycle system of athletic buoyancy serves as a guide for athletes to self-improve and provides a more understanding mindset for coaching teams to support athletes in training and competition.
The frustration coping mechanism of Chinese college athletes is rooted in the "relational self" shaped by the collectivist culture, whose self-concept is deeply bound to the expectations of significant others and collective honor, forming a unique "external feedback-collective goal-intrinsic motivation" transmission path. In the face of limited resources, this cultural trait encourages athletes to transform personal adversity into a collective mission, strengthen the motivation to persevere in practice by internalizing the value orientation of "competing for the team", and reconstruct the cognition of frustration by relying on the guidance of coaches and the collaboration of teammates and other social support. In contrast, Western "independent selves" rely more on individual efficacy and professional institutional support, and are less directly driven by collective belonging, and their coping strategies under resource constraints are more focused on personal goal adjustment and integration of external services.
The synergistic effect of field-dependent cognitive style and collectivist culture further optimizes the utilization efficiency of limited resources. Chinese college athletes can adjust their behaviors by capturing external cues such as coaches' instructions and the team's emotions, which reduces their dependence on scarce resources such as professional psychological services. At the same time, with the help of shared training programs, collaborative analysis of the reasons for failure and other collective wisdom, to reduce the consumption of resources for independent trial and error, and to achieve the "cognitive-cultural-resource" adaptive transformation. This "collective buffer" mechanism contrasts sharply with the "individual resource integration" path under the independent cognition of the Western field, which not only highlights the deeper impact of cultural differences on the coping strategies of frustration, but also provides a "low-cost and high-efficiency" solution for the practice of physical education under the situation of limited resources. This not only highlights the deeper impact of cultural differences on frustration coping strategies, but also provides a "low-cost and high-performance" Eastern experience for physical education practice in resource-limited settings.
There are several limitations in our study. First, participants recruited from one university are an efficient way but may represent only a school-specific phenomenon. Second, the applicability of the findings for collegiate student-athletes to the professional athlete population requires further investigation. In addition, this study mainly ensures the reliability of the research through collaborative coding, memorandum writing, discussions, and interviewees' verification. The findings need to be tested in practice and revised on an ongoing basis. Future studies can be extended to more student-athletes in other campus environments and professional athletes, and will provide stronger psychological support for the athlete community.
CONCLUSION
This study further specified the definition of athletic buoyancy as the ability of an athlete to effectively cope with the everyday setbacks and challenges of the competitive environment, experience loss of control, and still enhance sports skills or sports performance. We identified four core categories of athletic buoyancy, including self-confidence in ability, breakthrough ability, tolerance of loss of control and recovery, and internal drive. Tolerance of loss of control and recovery is the key from the basic to the progress cycle of the autonomous cyclic system. Some collegiate athletes can tolerate the loss of control and keep training, while others finally choose to retire. The interviews presented the point that recovery or stopping is simply a decision resulting from a combination of factors. However, collegiate athletes still love their sport. To summarise, our model provides insight into athletes' physical and psychological abilities, especially when they face daily setbacks and challenges.
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