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Abstract 

Resilience in psychology has been of wide interest in the past years. On one hand, resilience 

has been viewed as a personal characteristic that remains stable across time. On the other 

hand, resilience has been defined as the process of bouncing back to normal functioning after 

a perturbation. The aim of the current study is to examine whether self-reported (static) 

resilience correlates with resilience indicators that individuals demonstrate over time. 36  

soccer players filled out the static measurement of resilience. In addition, throughout the 

season they received a message on a daily basis to reflect on their motivation, mood and self-

efficacy. Results showed that resilience measured at one point in time does not relate to 

fluctuations in the resilience indicators (self-efficacy, mood and motivation).. This finding 

could be valuable for researchers and sport organizations in practice.  

 Keywords: resilience, resilience indicators, dynamic measurement, static measurement, 

correlation analysis, MSSD   
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Resilience in Youth Soccer: The Relationship Between Static and Temporal Measures 

A few years ago, Thomas Marijnissen quit soccer because of mental health issues. His 

focus switched to psychological recovery, studies and a career outside the elite soccer leagues. 

This year Marijnissen made his comeback in a high-performance climate at NAC Breda. This 

procedure of bouncing back following adversity reflects the definition of “resilience”. The 

process of bouncing back to normal functioning after a perturbation is in this study 

conceptualized as a process (Den Hartigh et al., 2022). Hence, understanding resilience deals 

with the question: to what extent are individuals able to return to a base rate level after the 

onset of an adverse event? (see Figure 1). Although resilience is often assessed with self-

report questionnaires, the aim of the current study is to examine whether self-reported 

resilience correlates with actual resilience indicators that individuals demonstrate over time. 

 

Figure 1  

This figure represents the bouncing back ability from an adverse event to ‘normal’ 

functioning measured over time.  

  

 

Note. Edited from Carver, C. S. (1998). Resilience and Thriving: Issues, Models, and 

Linkages. In Journal of Social Issues 54(2). https://doi.org/10.1111/j.1540-

4560.1998.tb01217.x 

https://doi.org/10.1111/j.1540-4560.1998.tb01217.x
https://doi.org/10.1111/j.1540-4560.1998.tb01217.x
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Previous resilience research  

Previous research has often held the view that resilience is a personal characteristic or 

a behavioral trait (e.g., Connor & Davidson, 2003). More specifically, resilience has been 

viewed as a set of characteristics which facilitates people to adapt to potential future adverse 

events. Associations have been found between resilience and characteristics like optimism, 

active coping and social support (Galli & Vealey, 2008). Other research linked resilience to 

positivity, determination, competitiveness, commitment, maturity, persistence, having a 

strong social network and a passion for sport (Sarkar & Fletcher, 2014). These characteristics 

are protective factors which are defined as influences that modify, ameliorate, or alter a 

person’s response to some environmental hazard that predisposes to a maladaptive outcome 

(Rutter, 1985). 

Other protective factors that positively influence resilience are confidence, positive 

personality, adaptive perfectionism, focus and motivation (Sarkar & Fletcher, 2014). These 

factors are specifically important because they strengthen the daily recovery process and 

performance of athletes (Den Hartigh et al., 2022). In this study self-efficacy, mood and 

motivation are chosen to serve as resilience indicators that strengthen the daily recovery 

process.   

 Researchers have tried to grasp the bouncing back ability of resilient individuals 

before (Smith et al., 2008; Gijzel., 2020). However, the previous studies investigated this 

process through self-reflecting methods and static measurements (Smith et al., 2008). Smith 

and colleagues (2008) tried to test the bouncing back ability of resilience with the Brief 

Resilience Scale (BRS), but they did not include a dynamic measurement.  

Toward measuring the dynamic resilience process 
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Dynamic variables allow for studying intraindividual variability in longitudinal 

research to explore results over time (Collins, 1991). Meanwhile, static variables measure 

characteristics (of behaviors) at one point in time for one or more individuals (Collins, 1991). 

This implies that static variables do not have the ability to measure the development of such 

characteristics. For example, measuring someone’s resilience at one time, for instance prior to 

a season, does not explain someone’s resilience throughout the whole season.  

Moreover, dynamic data have an advantage above static data (Kusev et al., 2018), as 

static data appeal to someone’s long term memory and holistic experiences, while dynamic 

data appeal to someone’s short term memory and more recent events in different sequential 

time periods. This retrospective (static) view is susceptible for overconfidence according to 

Kahneman and Tversky (1996), in which people are overly optimistic about their own 

experiences. Dynamic data are more focused on the sequence of different time frames and 

therefore less susceptible to such cognitive biases. The Russian psychologist Lev Vygotsky 

(1978) states that static and dynamic measures together provide better predictive information 

about how an individual will change and perform in the near future than these measures 

separately. Thus, when aiming to measure resilience over time the research method should 

actually be designed to measure resilience over time. In this study three indicators measure 

resilience and will be explained in the next three paragraphs. 

Self-efficacy  

One of the important resilience indicators in this study is self-efficacy, which entails 

someone’s belief in their own abilities and competencies (ref). This factor links to the 

outcome of the previously mentioned study; in terms of having a good self-esteem and 

confidence in themselves (Sarkar & Fletcher, 2013). Confidence has been identified as a 

positive influence for dealing with stress and pressure in a competitive sportive environment 

(Galli & Vealey, 2008; Gucciardi et al., 2011). In an athletic context, it is described as the 
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degree of certainty someone possesses about his/her ability to be able to succeed in sport 

(Vealey, 1986). Confidence was found to be a particularly decisive factor mediating the 

relationship between resilience, stress and performance in Olympic champions (Fletcher & 

Sarkar, 2012). In other words, from a confidence time series (self-efficacy) it can be distilled 

if someone is at that point in time more or less resilient than before.  

Motivation  

The second indicator of resilience in this study is motivation. Actually, optimal levels 

of motivation are required in high performance contexts and environments where dealing with 

stress is a requirement for performance (Standage, 2012). This process has been studied in 

Australian track and field athletes by Mallett & Hanrahan (2004). They found that elite sport 

athletes tend to internalize and integrate more self-determined forms of extrinsic motivation. 

In other words, these athletes were able to transform extrinsic motivation into autonomous 

motivation, where their personal values and beliefs are congruent with external and 

environmental demands (Ryan & Deci, 2000). These athletes are competent to turn external 

regulation into self-regulation (Sarkar & Fletcher, 2013). The previous results show that 

optimal levels of motivation are playing a key role in psychological resilience in elite sport 

performers. Thus, also daily measures of motivation give information about someone’s 

resilience in a time series.  

Mood  

The third and last indicator of resilience in this study is mood. Mood is a state of mind which 

reflects the way athletes are feeling at a particular moment (Den Hartigh et al., 2022). 

Different kinds of mood are positively related to resilience, of which hope and optimism have 

the strongest relationship (Sarkar & Fletcher, 2013).   

Fluctuations  
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Dynamic measurements could be studied through several statistical methods. In this study the 

choice has been made to discover variability in dynamic measurements through fluctuations. 

As mentioned in the previous paragraph, a dynamic measurement allows for studying 

someone’s development and day-to-day changes (Vygotsky, 1978). Besides, fluctuations give 

more insight in someone’s day-to-day feelings and give a more complete image and thought 

for call to action (Helmich et al., 2021). Moreover, Helmich and colleagues (2021) argue that 

fluctuations are currently the best captured type of dynamic measurement and the safest 

choice in terms of uncertainty.  

 A focus on fluctuations shows researchers and practitioners more about when there is 

a problem with the resilience of a system, or human being, under study and therefore signal 

when an intervention is needed (Scheffer et al., 2018). These problems with resilience are 

called early warning signals (EWS) in the literature (Helmich et al., 2021). EWS are precisely 

defined as “a group of statistical time-series signals which could be used to anticipate a 

critical transition before it is reached” (Southall et al., 2021). In this study EWSs serve as 

proxies of resilience indicators.  

Present research  

A recent study argues that resilience may be influenced through a combination of both 

stationary factors (e.g., resilience at a point in time) and developmental factors (e.g., day-to-

day resilience) (Fletcher & Sarkar, 2016). This combination of factors and measures leads to 

different and more complete considerations of stressful events (Sarkar & Fletcher, 2013; 

Vygotsky, 1978). That is why we distinguish and compare two different types of resilience in 

this study. This notion leads to the following central question of this study: to what extent 

does self-assessed resilience at one moment relate to temporal indicators of resilience? 

It is hypothesized that individuals with more fluctuations in motivation, self-efficacy, 

and mood have a lower score on a static resilience measure.  
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Methods 

Participants 

 The participants of this study are members of a soccer team (U15/16) in the youth 

academy of a Dutch football organization. These participants have been recruited through the 

Resilient Athletes program (www.project-ris.nl). In total 53 players were part of the initial 

dataset. However, participants with many missing observations were not suitable for the 

planned time series analysis. That is why a twofold criterium has been applied. In the first 

place, participants should not have more than four days in a row without data. Secondly, 

participants should have at least 25 datapoints (van der Krieke et al., 2015). This results in a 

final dataset of 28 players.  

Procedure and design 

In the beginning of the season all players filled out a psychological questionnaire 

including the Brief-Resilience Scale (Smith et al., 2008). Regarding the measurements on a 

daily basis, players receive a message in the morning to answer three questions about their 

self-efficacy, motivation, and mood (resilience indicators) and two performance related 

questions after the training session. A time slot of one hour was created to answer these 

questions every day. Links to the questionnaires through SMS have only been sent during 

training and matchdays. One person in particular was responsible for monitoring this process. 

This person stimulated players indirectly to take ownership about their own learning process 

by checking in with coaches every day. Coaches are then forwarded to activate their players 

with courageous signals.  

Measures   

Static measurement.  

The Brief-Resilience Scale (BRS) was used as a static resilience measure which measures the 

ability to ‘bounce back’ in six different items (Smith et al., 2008). One example item is ‘I tend 
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to bounce back quickly after hard times’ which is scored from 1 = never, … to 7= always. The 

internal consistency of the BRS varies between α = .80 to .91 (Smith et al., 2008). The 

internal consistency of the current dataset on the BRS is α = .839.  

Dynamic measurement.  

Secondly, participants got twice a day a message on their mobile phones and had to answer 

three questions before the training session about mood, motivation and self-efficacy and two 

questions after the training session about the training load and enjoyment (the latter were not 

included in the analysis). An example of one of the questions is: ‘To what extent are you 

motivated today to perform maximally?’. Players had to respond from 0 (totally not 

motivated) to 100 (totally motivated).   

 Data-analysis These data were transferred into R Studio and IBM SPSS 28 Statistics to 

analyze. The static measurement of resilience is assessed with an average of the BRS. The 

dynamic measurement of resilience has been calculated through the Mean Squared Successive 

Difference (MSSD) (Von Neumann et al., 1941), which has been displayed in the next 

equation:  

𝛿2 =  
1

𝑛 − 1
 ∑(𝑥𝜇+1 − 𝑥𝜇)²

𝑛−1

𝜇=1

 

(1) 

 

where 

𝛿2 = unity of the mean squared successive difference 

1

𝑛−1
 = degrees of freedom 

∑ (𝑥𝜇+1 − 𝑥𝜇)²𝑛−1
𝜇=1  = summation of the squared differences of each value in the population 
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This MSSD is a measurement which is able to detect variability in time series analysis. If 

someone’s mood/motivation/self-efficacy differential levels are slowly recovering, these are 

indicators of low resilience. If someone’s mood/motivation/self-efficacy differential levels 

quickly bounce back, these are indicators of high resilience.  

 A Pearson’s correlation has been calculated between the averages of the BRS and the 

MSDD of the dynamic measurements to examine whether, as hypothesized, fluctuations in 

the daily psychological measures are related with a general self-report assessment of 

resilience. 

Results 

The Brief Resilience Scale has a mean of M = 3.90 and a standard deviation of SD = 0.36. 

Table 2 displays the descriptives of the three MSSD variables. The MSSD computations can 

be found in the attachment, where the R script has been added too.  A Pearson’s correlation 

has been calculated between the Brief Resilience Scale and the MSSD per resilience indicator.  

 

Table 2.  

Means and standard deviations of the three MSSD values of the resilience indicators. 

 MSSD   

 Self-efficacy Mood Motivation 

M 173.06 100.75 73.04 

SD 208.11 165.76 117.42 
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Table 3.  

Pearson’s correlations between MSSD values and the Brief Resilience Scale. 

  MSSD   

  Self-efficacy Mood Motivation 

BRS r -.215 -.193 -.097 

 p .271 .325 .624 

 

The correlations between the BRS and the three resilience indicators are considered as 

small (r < .22). None of the relationships found is significant which is not in line with the 

hypothesis. Therefore, the null hypothesis will not be rejected.  

Discussion 

The aim of the current study was to examine whether self-reported resilience correlates with 

actual resilience indicators that individuals demonstrated over time. It was hypothesized that 

fluctuations on the indicators of resilience (mood, motivation and self-efficacy) are related 

with a lower score on the BRS. It can be concluded that this hypothesis could not be 

supported based upon the low correlations found in this study. Although unexpected, there are 

different theoretical and practical reasons that may explain the lack of correlation.  

 First, in the original study of the BRS the ‘bouncing back ability’ was particularly 

important for people who are already ill or are dealing with ongoing health-related stressors 

(Smith et al., 2008). However, in this study resilience is conceptualized in a high-performance 

context where the study population is enormously specific, such as having a good physical 

health is a requirement to become a (youth) soccer player. This could be a reason why the 

BRS does not match with this population.  

 Second, in this research design the fluctuations in mood, motivation and self-efficacy 

serve as indicators of resilience (Helmich et al., 2021). Actually, the whole bouncing back 

process was not included in the study. For example, temporal autocorrelations of the stressors 

did not play a role in this research design and tend to be essential in resilience (Scheffer et al., 
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2018). This mode of measurement is able to grasp the impact of a stressor, whereas the 

current study only the mean squared successive differences of the resilience indicators tested.   

 Third, the resilience indicators in this study (mood, motivation and self-efficacy) have 

been measured from day-to-day. In the review article of den Hartigh and colleagues (2022) it 

was stated that these resilience indicators strengthen the daily recovery process and 

performance of athletes. On the other hand, Sarkar and Fletcher (2012) argue that these 

factors are positive influencers of resilience but are likely to remain stable across time and 

could be measured at a lower frequency. This notion undermines the measuring frequency of 

this study.   

 Lastly, another reason why the two measurements did not correlate could lie in the 

non-response rate of this study (Berg, 2005). Approximately three-thirds of the initial 

participants of this study needed to be removed due to non-sufficient responding. Since one of 

the measurement variables is motivation, it is possible that only the individuals with high in 

motivation did answer the SMS surveys on a regular basis. The result of this study confirms 

that motivation is the resilience indicator with the least variation and is likely susceptible for 

this phenomenon. 

Strengths and limitations 

The most important and salient asset of this study is the research method, namely by 

comparing two different types of measuring resilience.  This kind of analysis have not been 

done before in the field of resilience research. In the introduction of this study the advantages 

of dynamic measurement above a static measurement have been named. This combined 

research method was aiming at reducing cognitive biases and displaying intraindividual 

variability over time (Collins, 1991; Kusev et al., 2018; Kahneman & Tversky, 1996). 

According to Vygotsky (1978) a combined measure of static and dynamical data provides 

more information about someone’s resilience over time and this study confirms this notion. 
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Because of two different measurements of resilience allows the monitor for comparing 

individual results and on his turn input for coaches.  

Another strength of this study is the strong ecological validity, especially how closely 

connected the study population and the ‘real world’ are. The data have been collected in the 

natural environment of the participants and were able to register their sincere resilient 

behaviors without noise. In this study not a single instruction nor manipulation condition have 

been added to the process, which enables to exclude confounding variables (Frank, 2000). 

Every participant had the same procedure and opportunities during the whole study. 

Furthermore, with a comparable data infrastructure every football youth academy should be 

able to replicate this study and investigate resilience in the same manner.    

 Nevertheless, this study contains a few shortcomings as well. In the first place, the 

initial dataset comprised a lot of missing data which limits on the one hand reliability and on 

the other hand validity numbers. According to a paper of Schouten et al. (2018) missing data 

impact the whole dataset and prevent the opportunity to run time series analysis. Over three-

thirds of the participants had to be removed from the data which put this study under risk of 

serious statistical inferences. This limitation has been attempted to counter with the criteria of 

Van Krieke et al. (2015) by which the reliability of this dataset has been guaranteed.  

 Furthermore, by diminishing the initial dataset into a final dataset without missing data 

(based on the two criteria that were set in the method section) a small sample has been left. 

This small sample size leads to less impactful conclusions about the population and is 

therefore difficult to generalize the conclusions of this study to a broader group (Hertzog, 

2008). With a power of 80% the minimum sample size should have been 30 and could be 

counted as a threat in this study (Fraenkel & Wallen, 2009).  

Practical implications and future directions 
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This study has reached its point where science meets practice. In the first place, resilience 

has been defined as a set of characteristics which facilitates people to adapt to potential future 

adverse events (Galli & Vealey, 2008). Besides, other researchers characterized resilience as 

an ability to bounce back to normal functioning after a perturbation (Den Hartigh et al., 2022). 

But more interestingly is: why do these two captures of resilience have barely anything in 

common with each other? Is there something that is out of sight? Maybe future research could 

find out if there is a third dimension in this complex mystery of capturing resilience in 

scientific concepts. 

The inferences of this study could be added to the existing knowledge and framework of 

the Resilient Athletes project and in particular the personalized approach (Den Hartigh et al., 

2022). Since the different measurements of resilience do not match, it is particularly important 

that the monitor of the daily data maintains its function. Furthermore, these findings should 

apply in the one-on-one conversations with coach and player and address inconsistencies and 

comparisons in the resilience data.   

Lastly, in psychological research observational studies are well-known and common to 

use whereas in this study two self-assessment methods have been used (Rosenbaum, 2005). 

An augmentation of the current study would be to combine time-series analysis (dynamic 

measurement) with a standardized way of observing resilient behaviors. This could be 

executed in a sequential method. Firstly, all the pre-existing quantitative data will be 

collected. Then, during the season observations will be made according to a predetermined 

scoresheet on which categories of different resilient behaviors (e.g., ‘a player does 

immediately go back into defensive position after losing the ball) are represented (Huffcutt et 

al., 2014). The interpretation of resilience will be based on a decision formula with different 

weights to guarantee the reliability of this measurement.  

 (Bergkamp et al., 2022; Meijer et al., 2020). 
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Conclusion 

All in all, self-reported resilience does not correlate with actual resilience indicators that 

individual soccer players demonstrated over time. This knowledge could be integrated in the 

existing frameworks of the Resilient Athletes project. Improved monitoring and prediction of 

psychological resilience could help target adequate intervention options which in turn will be 

beneficial to players and their coaches. Individual trajectories of players will be discussed 

with coach-player conversations and give them input with situations concerning resilience.  
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