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Abstract


In many countries, elite athletes are required to undertake education alongside their sports training. Time management has important implications for the development of elite athletes. From a Naturalistic-Decision-Making perspective, it is argued that athletes' decision-making strategies in relation to time management need to be better understood. Interviews were conducted with a number of athletes training for the first and third year in a sports and academic training center. Interviews revealed that athletes made sense of situations in order to decide what strategy to use to manage their time under conditions of stress and fatigue. Athletes changed strategy when they noticed conflicts in the time-frames imposed by the center. Results also showed that first and third year athletes displayed some common ground but also revealed some differences. In comparison with third year athletes, first year athletes reported more emotion-focused strategies. Third year athletes reported more problem-focused strategies. Results led to the adaptation of the Recognition-Primed Decision-making model to time management in elite sports.
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Practitioner Points

The study shows how elite athletes used their experience to manage time under fatigue and stress conditions.

It shows the strategies used by elite athletes to manage their time in a context in which their use of time is imposed on them.

Time management was partly flexible and partly beyond the control of the athlete. 

Introduction


In order to prepare for their life after sport, elite athletes are required to undertake education alongside sports training (e.g., Cosh & Tully, 2014; Holt & Dunn, 2004; Wylleman & Lavalle, 2004). Many countries all around the world set up Sports and Academic Training Centers (SATCs) to allow athletes to train and live in the same location in order to reduce athletes’ fatigue. In such a SATC, everything is organized to deliver the best possible sports performance at international level, achievement in academic exams, adaptation into a new home and optimization of athletes’ well-being (e.g., Cosh & Tully, 2014; Isoa-Gautheur, Guillet-Descas & Lemyre, 2012; Macquet, 2010; Verkooijen, Hove & Dik, 2012). Curricula and lecture schedules are designed to keep as much time as possible for sports training. In a SATC, everything is focused on sports performance. Maximizing the use of time is an imperative for most organization and athletes. Macquet (2010) showed that time management was a key factor in allowing athletes to be fit and perform well in sports competitions and academic exams. Time management was also shown to be a key factor in achieving positive outcomes during phase transitions throughout the sports career, such as preparing for retirement from the sports career while still competing at world-class level (e.g., Lavallée & Robinson, 2007), starting an international career while studying to prepare for a job (e.g., Stambulova, Franck, & Weibull, 2012), and adapting to the rhythms of life at a SATC (LeManq, Macquet, Mignon, & Burlot, 2012). Time management has important consequences on athletes’ well-being, physical and mental recovery, motivation and perseverance while going through difficulties, rehabilitation after an injury and performance (e.g., Johnson & Podlog, 2014). Even though time management is a key factor, there has been little research into athletes' time management in sports training settings (Macquet, 2010). Despite the number of SATCs around the world, theoretical developments have seldom been made in ergonomics and sports psychology (Poczwardowski, Diehl, O'Neil, & Côté, 2014). Cosh and Tully (2014) called for qualitative research to allow deeper understanding of how to help athletes maintain their educational commitment and well-being, while training hard to improve performance at world-class level.


Macquet (2010) showed how coaches managed athletes' time in a French SATC during a sport season. She noticed that coaches dealt with a stringent set of dynamic constraints in relation to (a) the season’s organization; (b) training period and task sequencing; (c) the institute’s set times; and (d) the uncertainty concerned with the evolution of training and performance. Coaches changed athletes’ time management during the period in which they were adapting to the complex, dynamic and real-time environment. She also showed that when managing time, coaches used three strategies: (a) the use of organizational routines based on reference to past experience, (b) season shared time management, and (c) time management based on flexible plans. Other studies showed how coaches planned sports training for athletes (e.g., Burton & Raedeke, 2008; Gilbert & Trudel, 2000;  Horton & Deakin, 2008; Jones, Housner, & Kornspan, 1995) and adjusted their planning to on-going events (e.g., Côté & Sedwick, 2003; Salmela, 1996; Saury & Durand, 1998). Time for sports was depicted as partly flexible, partly uncontrollable. 



Planning and time management are considered to be a decision-making process (Abraham, Collins, & Martindale, 2006; Côté, Salmela, Trudel, & Baria, 1995; Macquet, 2010). They appear to be chaotic and dynamic (Bowes & Jones, 2006). They are ruled by on-going events. In the previous studies on planning and time management, decision-making was directly concerned with the coaches, not the athletes. Since both sport and education are highly demanding, and athletes frequently prioritize their sporting career (Cosh & Tully, 2014), it is of interest to understand how athletes manage their time within the time that is largely imposed on them by their SATC and coaches in order to achieve top-level performance. What strategies do they use to fit within time constraints imposed on them and still have enough time to train, learn, pass exams and relax? How do they adapt to changes within the imposed time in relation to uncertain events such as high levels of fatigue or injury?


In addition to cognitive ergonomics and sport psychology, time management has been studied in the frameworks of sociology, social psychology and management sciences. Grossin (1996), and Francis-Smythe and Robertson (1999) showed that time was fragmented, multiple and non linear. Audigier (2007) and Bouquet (2004) showed that time was partly imposed by organizations, partly controlled by individuals. Individuals were required to be flexible. The authors distinguished a circular time and singular time. Circular time is imposed by the institution, such as a SATC; it is repetitive; it frames activity and reassures people. Singular time refers to the difference between time imposed by the institution and the way an individual really uses this time. Athletes' time management is driven by time for sport and academic training, and time for out-of-training activities, such as time to eat meals, sleep, chat with friends and so on. Sabelis (2001) and Macquet (2010) stressed the need to study the process of time management through the practical experiences of people managing their time, to allow a deeper understanding of this decision-making process and enable people to maximize their time management in order to be fit and achieve more positive outcomes. It could also enable time management strategies to be taught in order to help athletes adapt to the SATC and ensure their high performance; moreover, it could lead to some of the SATC rules being re-examined and modified to better suit the athletes. 


Naturalistic Decision-making theory (NDM) was developed in the USA in the 1990s in order to explain how experts in a specific field make decisions in a complex, dynamic, real-time environment. The studies on NDM focus on how experienced people working under dynamic, uncertain, high time pressure identify and assess their situation, make decisions and undertake actions whose consequences are meaningful to them and to the organization in which they work (Zsambok, 1997). They also focus on how experts use their experience to make efficient decisions in dynamic and complex settings. NDM first studied the decision-making of firefighters (Klein, Calderwood, & Clinton-Cirocco, 1986). More recently, it had has been used to study athletes’ decision-making in the laboratory (Johnson & Raab, 2003) and the field (Macquet, 2009; Macquet & Fleurance, 2007; Macquet & Kragba, in press). NDM is well-suited to the study of time management in the complex system of a SATC. Athletes train in a dynamic environment which presents: (a) high time pressure; (b) high stakes, namely being selected or qualified for major competitions and then winning medals; and (c) uncertainties about athletes’ progress in sport and academic domains, which, in return, influence motivation, recovery and self-confidence. NDM is also well-suited to the study of how athletes use their experience to manage their time within a SATC, namely whether entrant athletes manage their time in the same way as athletes training there for longer.

With regard to NDM, Klein (2009) showed that decision-making depends on sense-making. Weick (1995) first highlighted how the process of sense-making is a central cognitive function; individuals use it in natural settings. They spend a lot of time perceiving and connecting information to make sense of events. Sense-making is "the deliberate effort to understand events" (Klein, Philipps, Rall, & Peluso, 2007, p. 114). It is driven by unexpected changes which lead individuals to alter the sense they had made of situations. Individuals cannot understand all the information they have because their rationality is bounded (Simon, 1996). Rather, they make sense of the "triggers" from the situation (Norman, 1981). Sense-making is a process concerned with: (a) grounding in identity construction; (b) retrospection; (c) enactive of sensitive environments; (d) social aspects; (e) the ongoing; (f) focusing on cues; and (g) plausibility rather than accuracy (Weick, 1988, 1995, 2009). The theory of sense-making helps the study of decision-making in relation to time management. It allows us to understand how elite athletes make sense of situations and what strategies they use to manage their time within a stringent set of constraints. Understanding how they make sense of situations allows us to see what makes them change time management strategies over a season and to know whether athletes change strategies in relation to their experience in the SATC, and their volume of training which leads to different levels of fatigue (i.e., the number of hours of sport training per week).

Klein and his collaborators used a constructivist approach to build a theory of sense-making within the domain of NDM (Klein, 2009; Klein, Moon, & Hoffman, 2006a, b; Klein et al. 2007; Neisser, 1976; Piaget, 1954; Weick, 1995). Sense-making is the process of focusing retrospectively. It consists of analyzing events and apparent anomalies, anticipating the future and focusing on specific information. It is based on a comparison of data, events, knowledge and so on. It determines what is to be considered as data, according to our goals, competences, expectations, etc. As we cannot make sense of all the data, we favor some over others. Sense-making consists of fitting the data into a frame and fitting the frame around the data. 


The frame allows us to direct perception towards specific data, like a filter, and understand the data. At the same time, we test and improve the frame if new data does not fit the initial frame. The frame is dynamic. With reference to Piaget's constructivist theory, sense-making consists of two steps: (a) framing, namely building the frame in relation to the concept of assimilation, and maintaining this frame; and (b) reframing it to incorporate new information, namely reconsidering the frame and enriching it with new information in relation to the concept of accommodation. Sense-making stops when the data fits the frame and the frame fits around the data. Sense-making is concerned with different elements: (a) the initial frame people make to explain events; (b) the process of framing; (c) examining the frame to identify inconsistent data in relation to unexpected changes in situations; (c) setting the initial frame; (d) discovering inconsistencies in the initial frame; (e) comparison of alternative frames; (f) reframing the initial frame and replacing it with another; and (g) deliberate building of a frame when none is automatically recognized (Klein et al., 2007). 


This theory of sense-making based on a schema theory (Neisser 1976; Piaget 1954) describes sense-making as a micro-cognitive function, namely at the level of the individual. It is well suited to studying elite athletes’ sense-making and decision making strategies as athletes manage time in complex, dynamic and real-time environments. Studying how athletes made sense of situations allows us to explain why they used specific time management strategies in specific situations, and whether they changed strategies as situations changed. It also allows us to understand whether athletes change strategies in relation to their experience living in the SATC, and their volume of training.


Klein et al. (1986) and Klein (1997) developed the Recognition-Primed Decision (RPD) model to explain how experts use their experience to make decision in a changing context. Decision-makers use a process of comparison between the situation they are involved in and a typical situation which is in his/her memory, and which is associated with a typical action. If the current situation is similar to the typical situation contained in his/her memory, then the decision-maker carries out the corresponding typical action (i.e., level 1 of the RPD model). If it is not similar, the decision-maker diagnoses the situation until he/she can compare it to a typical and similar situation contained in his/her memory. He/she then adapts the corresponding action to implement it (i.e., level 2 of the RPD model). Sometimes, the decision-maker mentally simulates the possible consequences of a course of action. If the consequences could achieve a negative outcome, he/she mentally simulates another course of action in order to achieve a positive outcome and implements it (i.e., level 3 of the RPD model). The RPD model explains expert decision-making in complex and uncertain environments. It is well suited to the study of elite athletes' decision-making in relation to time management within a SATC.


The current study aimed to explain how elite athletes managed their time to perform in sport competitions and academic exams. More specifically, it aimed to explain how they made sense of situations and what made them adapt their time management decision strategies. It also aimed to see whether this differs between athletes training in the SATC for their first and third years, and between athletes getting different volumes of sport training.

Method

Participants


French athletes in an Olympic SATC were selected to participate in the study. The criteria employed to select them included: (a) belonging to the French basketball, table tennis, or modern pentathlon teams; (b) living, training and studying at the same SATC for the first and third year; and (c) studying at an intermediate level SATC before the Olympic SATC.


Despite all athletes being students, the table tennis players were paid by their club, and a pentathlon athlete worked ten hours a week in a sports shop. Basketball players were recruited by sports club or universities at the end of their third year in the SATC to become professional players. Researchers chose these three sports because they present differences in the number of sport training sessions per week and the workload. Table tennis and modern pentathlon required more hours of training than basketball (i.e., on average around 16 hours per week for basketball players and 25 hours or more per week for modern pentathlon and table tennis athletes). For these reasons, it could be expected that time was in part managed differently for table tennis and modern pentathlon athletes, who spent more time on sport training than basket-ball players. Consequently, the former needed more time to recover than the latter and had less time for out-of-training activities.

The SATC had agreements with universities, middle and high schools, companies, and sports federations. These allowed athletes to prepare for elite sport competitions and pursue their education at the same time and in the same place. In France, elite athletes following a sport career are required to study or have a job at the same time.

The requirement concerning training at the same SATC for the first and third years was related to a commonly-held belief about athletes (LeManq et al., 2012). Athletes, coaches and psychologists generally consider that the first year of training is the most difficult year at the SATC: athletes must (a) adapt to a new way of life which is much more tiring than their previous way of life; (b) meet the high expectations coaches have of them in relation to sport and studies. Coaches and psychologists also consider that athletes need one or two years to adapt to their new life, perform in sport competitions and academic exams, and optimize their well-being.


12 athletes were recruited through coaches or personal contacts by a member of the research team. They ranged in age from 16 to 21 years (M = 17 years and seven months, SD = 13 months). The athletes comprised nine male athletes and three female athletes (two basketball players and a modern pentathlon athlete). Six of them were training at the SATC for the first year, and six for the third year. The participants comprised six basketball players (three first and three third year athletes), three table tennis players (one first and two third year athletes), and three modern pentathlon athletes (two first and one third year athlete). The number of participants recruited was small because Naturalistic Decision-Making researchers focus on the early stages of the scientific method in order to understand phenomena such as how elite athletes manage their time within a SATC. These phenomena can later be tested under tightly-controlled conditions with a large number of participants (Klein, 2013). 

The athletes were informed of the purpose of the study and assured of anonymity. The study was approved by a local ethics committee. Athletes were given the pseudonyms A1 to A12 to provide some degree of confidentiality.

Data Collection


An interview was conducted with each athlete, at the SATC. Interviews were carried out during the second half of the 2012-2013 season to allow the first year athletes time to adapt to their new time organization and the SATC. They lasted between 45 min and 90 min (M = 62 min, SD = 9 min). The athletes were asked to comment on their planning and to describe the concomitant time management activity during a day, week, and season. This information provided evidence of some of their time management. The day's organization was used as a starting point. The athletes were asked to describe and comment on their time periods and plans and how they set them or experienced the time periods (Jeannot, 2000; Macquet, 2010). The recalling of a specific time or time period was followed by comments about the meaning, circumstances and strategies used to manage this specific time or time period. Follow-up questions concerned: (a) the circumstances which could affect this specific time management (e.g., “Is this time management the same during the whole season?"); (b) the way the athletes adapted their time management (e.g., "What did you do? Did you have enough time to recover?"); (c) the adjustments in the course of the time (e.g., "Did you carry out everything you had envisaged?"); (d) the time periods imposed by the SATC and coaches (e.g., "How do you manage time when you have to take into account the time periods for training sessions and lectures?"); and (e) the time periods imposed for out-of-training activities (e.g., "What do you do during your free time?").

Interviews were conducted by two researchers. One of them led the interview and the other checked whether the participants were asked each kind of question. One of them had already conducted interviews of this type in previous studies (e.g. Macquet, 2010). Interviews were recorded and transcribed. 

Data Processing


Data processing involved three steps: (a) identification of meaningful units; (b) identification of athletes' typical schedules during a week; (c) categorization of how athletes made sense of situations and the strategies used in a changing context; and (d) comparison between strategies used by first and third year athletes and between athletes' sport training volumes. Data processing was done using the constant comparative method (Corbin & Strauss, 1990). This method allows the analysis of data in order to develop a theory or model. It consists of identifying a phenomenon of interest, and a number of local principles or process features of the phenomenon of interest, and categorizing the data based on the initial understanding of the phenomenon. Two researchers analyzed the verbal reports separately. 

Identification of meaningful units 

In the first step, each researcher divided the transcripts into meaningful units according to the sense athletes made of situations and the strategies athletes used to manage their time during the day, week, and season (see Table 1). 
Table 1 about here
Identification of athletes' typical schedules during a week


In the second step, the researchers analyzed the meaningful units in order to identify the time-frames allocated to different activities over a day and week. They then constructed a typical schedule for a week.
Categorization of how athletes made sense of situations and the strategies used to manage time in a changing context

In the third step, the researchers analyzed meaningful units in order to explain how athletes made sense of the situations they were in, according to the RPD model (Klein, 1997) and the sense-making theory (Klein et al., 2007). More specifically, they identified the by-products, namely what information athletes held (e.g., time periods allocated for specific activity, freshness and fatigue) and the way athletes connected information. They analyzed what information athletes connected in the current situation and whether they noticed an anomaly in the situation (see Table 1). The level of situation recognition related to the RPD model was assessed. The strategies used to manage time according to each level of situation recognition were then categorized. Strategies were concerned with the way athletes managed the time which was imposed upon them or left free by the SATC, in order to perform and optimize well-being. Each category was labeled and its properties were described. As the data analysis proceeded, two other levels of interpretation emerged from a comparison between properties of categories (see Table 1). After each data processing step, data were constantly compared until saturation was reached, which occurred when no further meaningful units and categories were identified from the data. The two researchers compared their results and discussed any initial disagreement until consensus was reached. The reliability of the coding procedure was assessed using Bellack’s agreement rate (Von Someren, Barnard & Sandleberg, 1994). The initial agreement rate was between 90% and 95% depending on the data processing steps. Interview transcripts were divided into 313 meaningful units.

Comparison between strategies used by first and third year athletes and between athletes’ sport training volumes


In the fourth step, researchers compared strategies used by first and third year athletes, and by athletes according to their sport training volumes (i.e., 16 hours a week or 25 hours or more a week).

Results

Results are presented in three parts. The first deals with the identification of athletes'  schedules over a week. The second refers to the way athletes made sense of situations and the strategies used to manage time in a changing context. The third is concerned with the comparison between strategies used by first and third year athletes and athletes with high or low volumes of sport training.

Identification of Athletes' Schedules over a Week


Elite athletes train in a SATC which organizes athletes’ time. The SATC allocates time periods to training sessions, lectures, meals, supervised homework, and rest. During training sessions, coaches organize athletes' work to improve athletes' technique and tactics, in order to achieve positive results in competitions. They also increase the training load progressively to delay the onset of fatigue during competitions, and allow athletes to perform well for longer. Finally, they organize time to favor recovery (i.e., active recovery such as stretching, and passive recovery such as spa and cryotherapy). Athletes train twice daily, five or six days a week. They are required to organize their time to recover sufficiently between training sessions and be fresh for the following training session period. They are also required to organize their time to do their homework, prepare for academic exams and be able to pay attention in lectures. This time organization is driven by the desire to improve performance and athletes’ well-being. Athletes are required to respect this time organization.


Time organization was based on the succession of time periods allocated for different activities and at different locations by the SATC (e.g., time for training sessions at the stadium or swimming pool), coaches (e.g., time for stretching in the gymnasium) and athletes (e.g., time for out-of-training activities). All these time periods were imposed on athletes. Athletes respected this organization and broke down the time periods allocated for out-of-training activities to form smaller time periods allocated to recovery, meals, chatting with friends and family, doing their homework, going to the launderette and so on.  These schedules were repeated daily, weekly and monthly (see Table 2). For example, Athlete 2 said: 
"I get up at 7:10 a.m., have a shower and then have breakfast in my bedroom to avoid wasting time going to the restaurant…I’m in the classroom from 7:45 a.m. until 9:45 a.m. We have a training session from 10 a.m. until 12:30/12:45 p.m. Then we have lunch from 1 p.m. to 1:30 p.m. Next, I go to my bedroom to have a shower, before going back to the classroom at 2:15 p.m. I have a training session from 3:30 until 5:45 p.m. and then we have physical training or service training until 6:45 p.m., depending on the day. I go to the restaurant for dinner and classroom for study periods from 8:45 until 10 p.m.”
Table 2 about here

Coaches organized the workload in the training sessions. They varied the workload by training session, day, week, and cycle, depending on the time available to prepare athletes for competitions. Each week, the training load represented a curve, with a peak on a specific day. Results showed that athletes noticed this difference in the workload of the training sessions over a week and adapted to it. For example, Athlete 2 said: 

“Thursday is a busy day. I haven’t got any free time. I finish the table tennis training session at 6 p.m. Then we’ve got physical training until 7 p.m. At 7:15 p.m., a physiotherapist helps me recover until 7:30 p.m. Then I go to the restaurant for dinner and I have a lecture from 8 p.m. to 10 p.m.  I try to recover at the weekend. Sometimes, we have training on Saturday morning. Then we have really little time to rest. In that case, I rest on Saturday afternoon and Sunday. We need to go to bed early […] at 10:30/11 p.m. during the week and 11/11:30 p.m. on Friday and Saturday.”
Some environmental conditions, such as final preparation for sport competitions and academic exams disrupt this time organization.
Categorization of How Athletes Made Sense of Situations and the Strategies Used to Manage Time in a Changing Context



Results showed that athletes used their experience to make decisions in a changing context. The athletes' accounts of their decision-making showed that athletes did not compare options to make decisions. Athletes argued they did not "make choices" assessing alternatives. Rather, they acted on the basis of prior experience. They used plans stored in memory that they adapted to meet the needs of the situation. They did not try to find the best decision, they preferred making decisions that were workable and low-cost.


Before making a decision, and in accordance with the RPD model, athletes assessed the situation in a changing context to make sense of it. Results showed that this situation assessment included four by-products: (a) own sport and study projects (e.g., participating in the Rio Olympic Games) and priority given to sport; (b) time-frames allocated or required for different activities (i.e., time allocated/required for training and recovery, lectures and homework, sleeping, meals, showering, chatting, movies and their desire to stand back from sport and studies); (c) ability to cope with fatigue, stress, boredom, and injury; and (d) typical time management strategy (i.e., workable option to favor performance and well-being or maintain performance and avoid exhaustion). Athletes relied on their ability to recognize and appropriately classify a situation (i.e., framing it). Once they knew the situation they were committed in was "that" type of case, they usually knew the typical way to adapt to it.


Decision-making referred to a simple match of the situation and the implementation of a time management strategy to favor performance and well-being (see Table 1 and Figure 1). For example, athlete 11 said: "When I get a lot of homework, I get up on Saturday morning to do it. Then my afternoon is free and I can go out with my teammates." 
When athletes found an anomaly between the situation and "that" type of case, they clarified the situation using further data (i.e., reframing, meaning reconsidering the frame created and enriching it with new information). An anomaly meant a conflict between time allocation and time requirement for different activities. A conflict between time-frames appeared when some time periods followed one another, while others overlapped and prevented athletes from doing everything they had to do. Once they had diagnosed the situation and recognized that it was "that" type of case, they usually knew the typical way to adapt to it. For example, Athlete 8 said: 

"At first, I didn't get enough time to recover fully after each training session. I told my coach that I needed more time than other athletes to recover because I've got more muscle and less fat than others and my body takes more time to recover and be fresh for competitions. He understands this and has adapted my recovery time periods."

In this second case, decision-making referred to a diagnostic of the situation and the implementation of a time management strategy to maintain performance and avoid exhaustion. These two ways of making sense of situations in order to make decisions relate to levels 1 and 2 of the RPD model (Klein, 1997): simple match and diagnosis of the situation.

Results showed that when athletes simple matched the situation, they implemented anticipation time management strategies that were driven by improving performance and well-being (i.e., third level strategies, see Table 1). These strategies were concerned with recovery and commitment (see Table 1 and Figure 1). Recovery was involved twice: primarily aiming to recover as much as possible from physical fatigue but also spending time on out-of-training activities to recover from mental fatigue (i.e., first level strategies, see Table 1 and Figure 1). Commitment referred to maintaining rigor in sport (i.e., training hard each day) and academic training (i.e., focusing on lectures and homework). Results showed that athletes’ activities followed one another closely; athletes seemed to “run” to be on time for each activity and work hard. Such a hectic schedule tired athletes. To cope with it, athletes recovered as much as possible in daily free time, such as the post-lunch period. For example, Athlete 12 said: “When I get free time, I try to recover a little in my bedroom, even if it’s only for 10 minutes. If I have time, I lie down, even if I don’t sleep”.
This strategy represented 20% of total strategies used by athletes (see Table 3).
Figure 1 about here

Table 3 about here


Athletes’ planning followed a similar daily routine. Some monotony and boredom appeared with repetition of the same activities (i.e., sport and academic training) at the same time, same place, and with the same people. Results showed that to improve recovery and avoid monotony, athletes developed a recovery strategy for spending time on individual and social out-of-training activities.  They met other athletes or stayed on their own after dinner and at weekends. Despite their desire to break the monotony and boredom, athletes kept in mind their need to avoid increasing physical fatigue during individual and social activities. For example, Athlete 9 said: “At weekends, I avoid tiring activities such as going shopping or walking for three or four hours. Nevertheless, we need to leave the training center”.

This strategy represented 26% of total strategies used by athletes (see Table 3).

Results showed that to be selected for competitions and achieve positive outcomes, athletes committed to daily sport training sessions by favoring hard work and doing their best. For example, Athlete 6 said:

"During each training session, I train hard. I know that work pays off. In tough training sessions, when my training teammates increase speed ahead of me, I tell myself that I must catch them up, and try to overtake them, consequently I push them to increase speed to overtake me again."
This strategy represented 14% of total strategies used by athletes (see Table 3).

Sport training, and homework and exam preparation involved variations in the athletes’ weekly and cyclical workload and fatigue. Athletes knew the peaks of the training session workloads over a week and a cycle. To avoid being too busy with homework, studying, and exam preparation during a peak training session work-load, athletes developed a strategy of anticipation consisting of focusing on the lecture the teacher was giving, getting ahead with high school/university work, and making up coursework during absences for competitions. For example, Athlete 12 said: 

“If you don’t focus on the lecture when the teacher is doing it, you have to take notes and understand it later. It takes you more time. It takes the time you should have used to recover and you need more time to understand the lecture when you're on your own. This becomes a vicious circle: you're more tired during the following lecture, consequently you pay less attention to the lecture, and then you get less time to recover due to the need to catch up on the lecture later”.
This strategy represented 12% of total strategies used by athletes (see Table 3).


Results showed that when athletes detected an anomaly (i.e., conflict in the time-frames) while making sense of a situation, they diagnosed it, then implemented immediacy time management strategies which were driven by maintain of performance and avoid of exhaustion (i.e., level 1 strategies, see Table 1 and Figure 1). These strategies related to: (a) looking for social support; (b) hiding fatigue, stress and emotions from the coach; and (c) changing time allocation to different activities. 


Results showed that when athletes had difficulties coping with fatigue, stress, boredom and injury, they looked towards teammates and family for social support (i.e., level 1 strategies, see Table 1 and Figure 1). For example, athlete 10 said: "When I started training after my knee injury, I did not work my knee fully in the training sessions. I was afraid of getting injured. The girls told me that I was capable of playing, they supported me and pushed me to commit fully."
This strategy represented 11% of total strategies used by athletes (see Table 3).

The sport season was driven by the international competition calendar. Depending on their sport level, athletes were required to perform in international competitions, being selected for major competitions, namely European and World Championships and the Olympic Games. Preparation for selections and competitions involved stress and fatigue in athletes. Athletes implemented a hiding strategy consisting of hiding fatigue, stress and emotions from the coach in order to make the coach think they were well prepared and good enough to be selected. For example, Athlete 4 said: “When I’m tired, I don’t tell the coach. If I tell him, he doesn’t let me play the match”. 
This strategy represented 3% of total strategies used by athletes (see Table 3).
Results showed that athletes implemented strategies consisting of changing time allocation to different activities. Even when injured, athletes used strategies consisting of adapting the training program. For example, Athlete 10 said: “I had a knee injury for two months. While I was recovering, I was in a wheelchair. I didn’t really train, I simply set the ball, shot and did upper body weight training”. 
This strategy represented 4% of total strategies used by athletes (see Table 3).

Results showed that during some difficult periods such as the start of the season, prior to an important competition or exam and during a selection period, the time allocated to recovery was too short to allow athletes to recover fully. To maintain performance and avoid exhaustion, they used time allocated to lectures and out-of-training activities as time to sleep and prepare for exams (i.e., level 1 strategies, see Table 1 and Figure 1). For example, Athlete 5 said: "During the first weeks of the season, I could not cope with fatigue. I was sleeping during lectures. I was in the classroom, but in fact, I was asleep". 
This strategy represented 4% of total strategies used by athletes (see Table 3).


Results showed some conflicts between the sport competition calendar and that of academic exams. The SATC postponed exam sessions for athletes who were competing at the time of the exam. It did not postpone exams when the competition preparation was at the same time as the exam preparation. Consequently, athletes had to choose between preparing for exams and preparing for the competition. To maintain performance and avoid exhaustion, athletes implemented a strategy of asking the coach to use time allocated for training sessions as time to recover and prepare for exams (i.e., level 1 strategies, see Table 1 and Figure 1). For example, Athlete 2 said: 

"It's complicated when you have an exam period. Three weeks before going to the World Cup in Rio, I had exams. I wasn’t ready. I felt a lot of stress because I wanted to train for the World Cup and pass my exams. I was in a big dilemma. There were two of us in the same situation. We met the coach together, because it's better to talk to the coach when there are several of us athletes. He said we were ready for the competition. So then we could take more time to prepare for the exams and train less."
This strategy represented 6% of total strategies used by athletes (see Table 3).

Comparison between Strategies Used by First and Third Year Athletes and Athletes' sport training volumes



Results showed that the strategies used by athletes were coping strategies focused on the problem and emotions. Athletes used problem-focused strategies when they aimed to avoid or reduce a conflict between time-frames: (a) recovering as much as possible; (b) spending time on out-of-training activities; (c) maintaining rigor in sport training; (d) maintaining rigor in academic training; (e) looking for social support; (f) when facing an injury, following a recovery program; (g) changing time allocation to different activities; and (g) asking the coach to change time allocation to different activities. Athletes used emotion-focused strategies when they were hiding fatigue, stress and emotions from the coach. All athletes reported more problem-focused strategies than emotion-focused strategies. In comparison to third year athletes, first year athletes reported more emotion-focused strategies. 


First year athletes more frequently reported strategies relating to spending time on out-of-training activities and looking for social support than third year athletes. In comparison to first year athletes, third year athletes more frequently reported strategies concerned with maintaining rigor in academic training and asking the coach to change time allocation to different activities (see Figure 2). 
Figure 2 about here

To investigate whether there were differences in the strategies used by athletes in relation to the volume of sport training, researchers compared the strategies used by the basketball players with those used by the modern pentathlon and table tennis athletes. Results showed that, in comparison with athletes who trained less, athletes who trained for longer asked their coach to change time allocation to different activities more frequently (see Figure 3). 
Figure 3 about here
Discussion


These results are discussed in three parts: (a) intensive use of time in elite sports; (b) decision-making based on experience; (c) strategies used by athletes

Intensive Use of Time in Elite Sports

As was found in time management in elite sports (LeMancq et al., 2012; Macquet, 2010), and management (Sabelis, 2001), elite athletes’ schedules were hectic. Time was fragmented into different time-frames concerned with sport and academic training, and out-of-training activities. The SATC and coaches organized all the athletes’ time from the moment when the athletes rose in the morning until bedtime. They planned the athletes’ time intensively, leaving little time for the athletes to use as they wished. The time organized by the SATC appeared to be linear and fixed, consistent with Dubar’s (2004, 2013) studies in social sciences. Time-frames allocated to different activities were juxtaposed; they structured athletes’ daily lives. These results suggest the structuring power of time as described by Darmon (2013), who explained how students wanting to win a place at very selective French universities (i.e., les Grandes Ecoles) experienced time. Time structured the athletes' way of life and world view. In relation to the principle of the increasing use of time (Foucault, 1975), the SATC and coaches tried to extract the maximum available periods from time. In this way, each athlete was required to use time intensively. This intensive use of time was aimed at improving performance and well-being. 

As was found in sociology (Bouquet, 2004; Darmon, 2013; Francis-Smith & Robertson, 1999; and Sabelis, 2001), time was at the same time a frame of action (i.e., time-frames to different activities) and an object of action (changing time allocation to different activities). Time periods were a way of providing benchmarks, frames and guides as well as an object for action (e.g., time for sport training). Time periods contributed to the organization of athletes’ actions. 

Athletes’ schedules showed little time available for out-of-training activities and for athletes themselves. Athletes were required to manage this time, which was at the same time imposed by the SATC (i.e., moment) and free for athletes (i.e., to allocate to different activities). This time was used intensively for activities concerned with recovery, homework and exam preparation, food, hygiene, socializing and so on. Results showed that athletes primarily used this as time to help performance. They did not and could not waste time. In relation to Darmon's (2013) study, results suggest that the SATC operated an enveloping and silent socialization which contributed to gradually eliminating activities that did not directly contribute to enhancing sport and academic performance. In relation to Foucault's (1975) work, anything less than maximum time spent on sport and academic performance was seen as a failing. 


Alternating time for sport and academic training with time for out-of-training activities suggests a difference between constrained  time and  free time. Constrained time was largely uncontrollable and inflexible whereas the free time was controllable and flexible. 


When athletes needed more time to recover or prepare for exams, they first used time allocated to out-of-training activities. In the event that this was not sufficient, they used time allocated for lectures. When this also proved insufficient, they asked their coach to partly use time allocated to sport training. These results suggest that athletes’ priority was given to sport, consistent with the studies of Cosh and Tully, 2014; Isoa-Gautheur, Guillet-Descas, and Lemyre, 2012; Macquet, 2010; Verkooijen, Hove, and Dik, 2012. Nevertheless, results also showed that education was prioritized by athletes and coaches during exam periods, inconsistent with these previous studies, with the exception of Macquet’s (2010) study.
Decision-making Based on Experience


As the theory of sense-making predicts (Klein, 2009; Klein, 2006a, b), athletes assessed the situation by connecting data pertaining to available information on the situation in order to build a frame. The frame was built using a recognition process, based on the comparison between time-frames required for a specific activity (e.g., recovery, exam preparation, going out of the SATC) and time-frames allocated by the SATC for activities (i.e., training sessions, lectures, individual and group out-of-training activities). When these time-frames were congruent, they respected the SATC’s time periods in order to improve performance and well-being. When they were conflicting, athletes enriched the frame by anticipating situation development from: (a) their own sport and study projects and giving priority to sport; (b) time-frames allocated to sport, lectures and out-of-training activities; and (c) ability to cope with fatigue, stress, injury, and boredom. The frame was based on performance in sport competitions and academic exams, well-being or avoidance of exhaustion. These results suggest that sense-making was driven by recognition of situation processes, consistent with the Recognition Primed-Decision model developed with fire-fighters (Klein et al., 2006a & b; Klein et al., 1986), and used with elite athletes (Macquet 2009; Macquet & Kragba, in press). The present study allows the RPD model to be adapted to time management in elite sports. They revealed the content of the four by-products used by athletes to recognize the situation in an elite sports context and the nature of the anomaly athletes noticed while they made sense of a situation. Anomaly referred to a conflict in time-frames. Conflicts were central to the sense made of the changing situation and the change of strategies used by athletes. These results are consistent with those of Macquet and Kragba (in press). Macquet and Kragba (in press) studied what made basketball players change a pattern of coordination which was being implemented during a competition. They showed that the anomaly players noticed referred to risk linked to the situation development. Risk assessment led them to continue or change the pattern of coordination among players. From a theoretical perspective, identifying the nature of the anomaly allows deeper understanding of the sense-making and decision-making processes used by experts in different settings. From a practical perspective, it allows individuals to focus on the most relevant elements of the situation in a changing context, in order to help them to make more efficient decisions or to teach them how to make efficient decisions. Identifying the nature of the anomaly in different settings and the way experts and non experts assessed it could provide a theoretical development for future NDM research. 

Finally, results showed the content of the strategies used to manage time. Five kinds of strategies were elicited regarding levels 1 and 2 of the RPD model: recovery and commitment for level 1, and looking for social support, hiding fatigue and stress from the coach, and changing time allocation to different activities for level 2. This adaptation of the RPD model to elite athletes’ time management could be used to study other elite athletes’ time management in relation to their age, sport, gender, and nationality, in order to know whether it is generalized. If so, it could be used to help athletes manage time when they arrive in the SATC. In France, it could be used to determine the strategies used by French elite athletes training in different SATCs and help them to optimize their use of time. In that way, time management skills could be taught (Darmon, 2013; Etzel & Monda, 2010). 

Strategies Used by Athletes 

Results showed that the strategies used by athletes referred to two temporalities: anticipation and immediacy. Temporality of anticipation was concerned with strategies of commitment and recovery. Strategies were based on a maximum operating time. Athletes planned their time to achieve a juxtaposition of time-frames allocated to different activities in order to improve performance and well-being. Juxtaposition of time-frames suggests synchronic time. Results suggest that anticipation strategies referred to the expected mode of time management, consistent with Darmon's (2013) study. Athletes are required to use time efficiently without wasting it. 

Temporality of immediacy was concerned with strategies of looking for social support, hiding fatigue and stress from the coach, and changing time allocation to different activities. These strategies were used as athletes noticed a conflict between time-frames imposed by the SATC. A conflict in time-frames suggests the athletes would be unable to achieve all that was expected of them in the very near future. This appeared when the immediate future came into the present violently. Time-frames allocated to different activities were superimposed (e.g., time to recover and time to learn during lectures). Superimposition suggests diachronic time.

Results also suggest that athletes who used more anticipation strategies than immediacy strategies could be expected to achieve more positive outcomes. They could be perceived as being freer when allocated time, and having more time for activities not concerned with training. In reference to Darmon's (2013) work, elite athletes who used anticipation strategies more frequently than immediacy strategies could be considered to be masters of time. Masters of time are able to stand back from time and take time to manage time.  

Moreover, results showed that the strategies used by athletes to manage their time in a changing context were concerned with both problem-focused and emotion-focused strategies. These strategies are consistent with those presented by Lazarus and Folkman (1984) in their model of stress and coping. Nevertheless, in comparison with third year athletes, first year athletes commented more frequently on emotion-focused strategies. Results suggest that because of their experience, third year athletes tried to control situations more than first year athletes. Results also suggest that first year athletes experienced difficulty adapting to the new time organization. Exploring elite athletes' adaptation to a SATC and the adaptation of people working in different companies would be a worthwhile avenue for future research in sports and other contexts.  

Moreover, results showed that first year athletes looked for social support more frequently than third year athletes. This suggests that peers and family relationships are more important for first year than third year athletes (the former were younger than the latter). It suggests that over time, such relationships became less important to athletes, who then prioritized sport performance, consistent with Holt and Dunn (2004) and Carles and Douglas (2013). Such relationships provided them with social support and helped them to cope with the constraints of high-level sport practice. Exploring the social support of elite athletes and people living in a setting which organizes residents’ time (e.g., submarine, military education) would be a worthwhile avenue for future research in sports and other contexts.


Finally, results showed that third year athletes asked their coach to change time allocation to different activities more frequently than first year athletes. Results suggest that third year athletes were closer to their coach than first year athletes. Over time, athletes and coaches improved the quality of their relationship, enabling athletes to ask their coach for an exception to the usual routine. This closeness within the coach-athlete relationship over time is consistent with Jowett's and Clark-Carter's (2006), Macquet's (2013), and Macquet's and Stanton's (2014) studies.


At the applied level, it seems important to give athletes time for out-of-training activities as a strategy to protect them against fatigue and boredom. In addition to organizing recovery at the end of training, spa, cryotherapy, and massage sessions, coaches and managers of the SATC might give more time to athletes in order to stand back from their sports performance. This would contribute to developing some control over time, for individual or collective activities, depending on their personality, sleeping needs, schoolwork and so on. Bouquet (2004) stressed that organization of time favors operative time against existential time. Existential time also contributes to athletes' well-being. It seems important to reinforce peer and coach-athlete relationships, and social support to help athletes cope with the time pressure they feel when they have difficulty coping with fatigue, stress, boredom and injury.


This study presents some limitations. Firstly, it presented a small sample size.

It did not feature other athletes from the same SATC and other SATCs, or many sports, education levels, or countries for comparison. The extent to which the athletes' time management depends on sense-making and strategies used within a larger sample of athletes, sports and education levels, and nationalities is therefore not known. However, studies of expert performance in mainstream (e.g., Ericsson, Delaney, Weaver, & Mahadevan, 2004), Naturalistic Decision-Making (e.g., Klein et al., 1986) and sport psychology (e.g., Macquet, Eccles, & Barraux, 2012; Nieuwenhuys, Hanin, & Bakker, 2008) have often involved one or very few participants because, by definition, only a few individuals develop to expert level. Secondly, the study focused on sense-making and decision-making strategies without taking into account the participants' level within their sport and their age. It could be argued that the present results are not representative. Exploring the effect of athletes' sport level (high level versus top level) and age on sense-making and decision-making strategies of larger samples of participants would be a worthwhile avenue for future research in sports and other contexts.

Conclusion


Athletes were seen to make intensive use of time. The SATC and coaches tried to extract the maximum available time to improve sport and academic performance, and well-being. This study adapted the RPD model to time management in elite sports, identified the nature of the anomalies noticed by athletes and the content of the by-products used when athletes made sense of situations. The data tends to support the view that noticing conflicts between the times-frames imposed by the SATC plays a key role in elite athletes' time management. This model’s adaptation allows in-depth understanding of the decision-making process (i.e., RPD model) and products (i.e., strategies used) in natural settings. The continued study of time management will improve our understanding of decision-making and life transitions in elite athletes.
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Table 1

Examples of Meaningful Units, Levels of situation recognition and Level of Strategies 
	Levels of Strategies
	Levels of Situation Recognition
	Meaningful Units

	3
	2
	1
	
	

	Anticipation
	Recovery
	Recover as much as possible
	1. Simple match
	“As I get free time, I try to recover a little in my bedroom, even if it is only for ten minutes. If I have time, I lie down, even if I don't sleep.” A2

	
	
	Spend time on out-of-training activities
	1. Simple match
	“I enjoy having a kebab in the city. In the SATC, we always eat the same food. Meals are very good, but it’s nice to have a kebab and French fries as well. It’s good to leave the centre, to have a change of scene too”. A6

	
	Commitment 
	Maintain rigor in sports training
	1. Simple match
	"During each training session, I train hard. I know that work pays off. In tough training sessions, when my training teammates increase speed ahead of me, I tell myself that I must catch them up, and try to overtake them, consequently I push them to increase speed to overtake me again." A6

	
	
	Maintain rigor in academic training
	1. Simple match
	“If you don’t focus on the lecture when the teacher is doing it, you have to take notes and understand it later. It takes you more time. It takes you the time you should have used to recover and you need more time to understand the lecture when you're on your own.” A12

	Immediacy 


	
	Look for social support towards teammates and family
	2. Diagnose the situation
	"When I started training after my knee injury, I did not work my knee fully in the training sessions. I was afraid of getting injured. The girls told me that I was capable of playing, they supported me and pushed me to commit fully." A10


Table 2
Elite Athletes' Typical Diary during a Week
	Schedule
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	7/7:15am
	Rise 
	Rise 
	Rise 
	Rise 
	Rise 
	
	Out-of-training activities

	7:45am
	Lecture 
	Lecture
	Lecture
	Lecture
	Lecture
	Rise
	

	10:35am
	
	
	
	
	
	
	

	10:45am
	Training session
	Training session
	Training session
	Training session
	
	Training session
	

	
	
	
	
	
	
	
	

	1pm
	Lunch 
	Lunch
	Lunch
	Lunch
	Lunch
	Lunch
	Lunch

	2pm
	
	
	
	
	
	
	

	2:15pm
	Lecture
	Lecture
	Supervised homework
	Lecture
	
	Out-of-training activities/
Basket-ball
match
	Out-of-training activities

	4:15pm
	
	
	
	
	Training session
	
	

	4:30pm
	Training session
	Training session
	
	Training session
	
	
	

	6:30/7pm
	
	
	
	
	
	
	

	7:15pm
	Dinner
	Dinner
	Dinner
	Dinner
	Dinner
	
	

	8:30pm
	
	
	
	
	
	
	

	8:45pm
	Study periods
	Out-of-training activities
	Out-of-training activities
	Study periods
	Out-of-training activities
	
	

	9:55pm
	
	
	
	
	
	
	

	10:30/11pm
	Bedtime
	Bedtime
	Bedtime
	Bedtime
	Bedtime
	Bedtime/
	Bedtime

	0am
	
	
	
	
	
	Bedtime
	


Table 3
Frequencies and Ratios of Strategies of Time Management Used by First and Third Year Athletes
	Athletes
	Strategies of anticipation ruled by the increase of performance and well-being
	Strategies of immediacy ruled by the maintain of performance and avoiding of exhaustion

	
	Recovery 
	Commitment 
and rigor
	Social support 
	Hide
	Change time allocation 

	
	Physical
	Mental
	Sports training 
	Academic training
	
	
	Adapted training
	On own self
	Ask the coach 

	First year
	31(.19)
	48(.30)
	20(.13)
	14(.09)
	23(.14)
	7(.04)
	4(.03)
	6(.04)
	7(.04)

	Third year
	30(.20)
	32(.21)
	25(.16)
	23(.15)
	11(.07)
	3(.02)
	8(.05)
	8(.05)
	13(.09)

	N
	61(.20)
	80(.26)
	45(.14)
	37(.12)
	34(.11)
	10(.03)
	12(.04)
	14(.04)
	20(.06)


Note: Ratios are given in brackets, Physical=Recover as quickly as possible, Mental=Spend time on out-of-activities, Sports training=Maintain rigor in sports training sessions, Academic training=Maintain rigor in academic training, Social support= Look for social support towards teammates and family, Hide=Hide fatigue, stress and emotions from the coach, Adapted training=When injured, adapt the training program, On own self=Change time allocation to different activities, Ask the coach=Ask the coach to change time allocation to different activities
Figure 1

Recognition-Primed Decision Model Adapted to Time Management in Elite Sports
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Figure 2
Distribution of Strategies of Time Management according to First and Third Year Athletes
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Note: Orderly is referred to percentages, 1=Recover as much as possible, 2=Spend time on out-of-activities, 3=Maintain rigor in sport training sessions, 4=Maintain rigor in academic training, 5= Look for social support towards teammates and family, 6=Hide fatigue, stress and emotions from the coach, 7=When injured, adapt the training program, 8=Change time allocation to different activities, 9=Ask the coach to change time allocation to different activities

Figure 3
Distribution of Strategies of Time Management according to Sport Volume Training
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Note: Orderly is referred to percentages, 1=Recover as much as possible, 2=Spend time on out-of-activities, 3=Maintain rigor in sport training sessions, 4=Maintain rigor in academic training, 5= Look for social support towards teammates and family, 6=Hide fatigue, stress and emotions from the coach, 7=When injured, adapt the training program, 8=Change time allocation to different activities, 9=Ask the coach to change time allocation to different activities
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