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Abstract: Predictably, millions of dollars get invested in sport science by the federation for impeccable performance of an athlete. 

However, there is a gap which exist to understand the nature of cognitive-motion nexus in sports with regard to performance. Hence, 

this systematic review synthesized evidence on the influence of metacognition, grit and self-efficacy on performance in sport domain 

using PRISMA guidelines. A search of Web of Science, PubMed, Google Scholar, PsycINFO and Scopus databases reaped 26 eligible 

studies. Findings were classified into three domains namely metacognitive inferences, feedback for grit and role of self-efficacy. Grit 

is positively correlated with metacognition and self-efficacy. We conclude by encouraging the sports system to foster the skills of 

these constructs. 
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Introduction 

1.Performance as a pre-requisite  

In the words of Erricsson (2009, p.18) “performance can be publicly observed and even objectively measured in open competition 

and public performances.” 

         Performance satisfaction for an athlete is pre-requisite for athletic identity, financial gain, ranking, reputation and sponsors. The 

former is determined by multiple factors (Kirschen et al., 2020).  Achievements do not come easily in the field of sports. In order to 

effectuate the same, the athletes have to persevere and maintain their consistency for longer period of time (Weinberg, 1994; 

Duckworth, 2007). Both, physical such as stamina, endurance, strength etc., and mental abilities (Moran, 2011; Moran, 1996) play 

indispensable role in affecting the performance. Athletes whether novice or elites, have to execute their task under complex 

environment (Baker & Young, 2014). Solely, kinaesthetic skills cannot serve the purpose of performance optimum of athletes. 

Awareness, self-regulation, cognitive-reinstruction are key components (Neitfield, 2003; MacIntyre & Moran, 2007b; MacIntyre & 

Moran, 2010). These skills help athlete to achieve laurels for the country. These skills are imbibed in the athletes through sport 

psychology interventions (Church, Rumbold & Sandars, 2017; Brown & Fletcher, 2017).  

1.1 Performance and Metacognition 

While delivering performance, athletes are required to focus and re-focus to keep the distractions away. Focus and concentration while 

regulating cognition is important to focus on task at hand (Moran, 2011; Moran, 1996; Oliver, McCarthy & Burns, 2021). As 

metacognition is higher order level cognition (Flavell, 1979). It is an athlete’s thinking about one’s his/her thinking. Metacognition 

has several components such as procedural knowledge and declarative knowledge (see figure 1). A 100m sprinter who knows how to 

perform a dash within stipulated time is likely to have declarative knowledge whereas the same sprinter who knows how-to run-on 

toes will constitute of procedural knowledge It executes self-regulation also (Tarricone, 2011).  

     High level performers set standards to meet their performance (MacIntyre et al., 2014. It varies from sports to sports. Sport aces 

adjust their strategies accordingly to meet such standards. This requires higher cognitive processes which can be achieved by 

metacognition.   Also, Neeraj Chopra uses self -talk as part of his performance routine to make himself alert and prepared which 

describes his level of awareness and metacognitive strategy during Olympics 2020, as reported by (What Makes Neeraj Chopra so 

Good? Athleticism, Thought Process, Sprinting Speed., 2021). 

“How can I do it better? What should be the movement of my glutes? What if I block this way?” 

Therefore, metacognitive processes are present across sports and work simultaneously with movement execution. Cognition 

and action work in parallel form thus acquiring the proficiency in mental skills become prominent. 
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1.2 Performance and grit 

However, there are several obstacles which might jeopardize an athlete’s career. Injury (extrinsic or intrinsic) ban (doping) relationship 

problems, communication problems with coach, lack of support from family or even Covid-19 pandemic, just to name a few (Grix et 

al., 2021). In order to overcome these arduous challenges, athletes are required to “stick through” their goals. This can be effectuated 

with grit (Duckworth, 2007; Doorely, 2020). It has two components which are perseverance of efforts and consistency of interests 

(Duckworth, 2013). Grit cannot be inherited rather it can be learned through growth mindset (Duckworth, 2013).  Prior research has 

shown the contribution of grit towards performance (Lonel, Ion, & Visu-Petra, 2021; Moles et al., 2017; Ansah & Apaak, 2019; 

DeCouto et al., 2019). 

1.3 Performance and self-efficacy 

Self-efficacy is defined as the individual belief of his/her effectiveness (Bandura, 1977). An athlete builds his/her self-efficacy through 

various sources such as verbal persuasion (i.e., when coach engages in positive talk with an athlete), performance accomplishment 

(achieving the performance benchmark and feeling powerful) and vicarious learning such as modelling an athlete and able to execute 

the similar task, as shown in figure 1. It helps to achieve performance (Durovic, Popov, & Soki, et al., 2021). Various factors play an 

important role while determining self-efficacy of an athlete such as age, sex, skills, practise sessions etc (Romero, Garrido-Guzman, 

Vazquez, 2022). 

1.4 Metacognition, grit and self-efficacy 

Metacognition is required for an athlete to achieve performance through focus and inward attention (Rogowska, Tataruch, 

Niedzwiecki, et al., 2022). Self-efficacy plays an important mediator between motivation and performance of an athlete (Moritz, Feltz, 

& Fahrbach et al., 2000). According to Moritz, Feltz, Fahrbach, & Mach (2000) self-efficacy and performance are positively related 

with positive moderate correlation of (.38). Grit also has been positively linked with self-efficacy. Ciaccio et al., (2019) conducted a 

study on 366 university students where he found that grit component perseverance of efforts was positively linked with self-efficacy 

as compared to consistency of efforts as depicted in Figure 1. According to Arslan, Akin, & Citemel, (2013) grit is positively related 

with metacognition which was tested using correlation and multiple regression analysis. Therefore, grit shows a significant 

contribution on metacognition and self-efficacy in sports as shown in Figure 1. 
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2. Present Study: Expectations! 

Thinking and action are opposite polars. Therefore, executing them parallelly is worth of review. Cognitive researchers and cognitive 

sport psychologists have succumbed to the idea of accommodating cognition in action (MacIntyre et al., 2013). But still, there had 

been a paucity on the motion-cognition nexus. Also, there has been lack of Indian literature on metacognition grit and self-efficacy 

among track and field sport. Hence, this article harps on understanding the role of these constructs on performance among elite and 

novice athletes. 

Gap Analysis 

Research question: 

This paper objectives were to: a) identify metacognition, grit and self-efficacy in sports with regard to performance including the type 

of studies whether longitudinal, cross-sectional, b) establish the scope c) certain key gaps that must be adhered to while moving 

forward, d) need for a narrative overview which can create further avenues to work on this area. For this purpose, metacognition was 

operationally defined as when an individual can think about his/her cognition (Flavell, 1979), grit is the dispositional tendency towards 
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passion and perseverance for long term goals (Duckworth, 2007) and self-efficacy is the ability of an individual’s belief of his/her 

effectiveness (Bandura, 1977). These definitions are exclusive of non-sport/leisure/pass-time physical activity or sports for recreation. 

3. Methodology 

3.1 Protocol 

The report has followed the guidelines of Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement 

(Moher, Liberati, Tetzlaff, & Altman, 2009a). For this purpose, Web of Science (WOS), PsycINFO and SCOPUS were employed as 

the main search engines.   

3.2 Eligibility Criteria 

 Research papers only in English were considered. For inclusion in the review, following were the necessary criteria: 

Participants: Junior, youth and senior level athletes.  

Eligibility of constructs: Through modelling or verbal persuasion as the sources of self-efficacy, presence of metacognitive 

strategies/inferences and gritty athletes. 

Outcome: Better performance or significant contribution in sports validated through quantitative or qualitative approach. 

Studies published in peer-reviewed journals with full text available in English, including narrative/systematic and meta-analyses, 

longitudinal, experimental designs, cross-sectional studies incorporating the keywords. 

3.3 Search Strategy 

The systematic review was carried out between 14th March 2021 to 10th April 2022 and focused on studies which analysed the effects 

of metacognition, grit and self-efficacy on performance among athletes. The keywords metacognition grit, athletes, sports performance 

were explored using Boolean operator “and” being used. Truncations were used for keywords. 

3.4 Data Extraction 

Papers were downloaded and stored in the library of Mendeley reference management software. Post literature, duplicates were 

removed and screening was done. The purpose of screening was to eliminate the insignificant studies. Data comprised of authors, 

publication date, study design and analysis used along with sample size. 

4. Data Analysis 

Since the outcomes varied, so the authors of this paper were unable to conduct meta-analysis. Narrative synthesis has been executed 

which also focused on moderating variables. 

5. Results 

The literature search yielded 6598 articles from the bibliographic databases. After 3200 duplicates were removed, screening for 3398 

articles were done. Remaining articles were screened on abstract, with removing of 1300 papers. On reading 98 full papers, 72 papers 

were removed considering the age range. Total 26 papers were left which fitted the criteria. The PRISMA (Moher, Liberati, Tetzlaff, 

& Altman, 2009a) flowchart (Figure 2) provides further details. 
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6. Description of studies 

The review papers have been summarized in Table 1. Overall, majority of the studies were quantitative out of which only 1 study was 

longitudinal and rest were cross-sectional. Rest was qualitative followed by meta-analyses and review studies. Moderating effects of 

self-efficacy was also found in two of the studies (Besharat & Pourbohlool, 2011; Jan et al., 2015). Six studies were focused on self-

efficacy and its relation with performance while metacognitive inferences including meta-attention, meta-imagery with regard to 

performance were nine in total (Nietfield, 2003; MacIntyre & Moran, 2010; Decaro et al., 2011; Brick, MacIntyre, & Campbell, 2015; 

Love, Kannis-Dymand, & Lovell 2018; Oliver, McCarthy, & Burns, 2021; Love, Kannis-Dymand, & Lovell 2021). Eleven studies 

primarily focused on grit and three of the studies pointed its relation with self-efficacy and metacognition (Arslan, Akin, & Citemel, 

2013; De La Cruz et al., 2021; Cormier et al., 2021) which was highlighted in the proposed-contextual model above (see figure 1). 

Contrary to the proposed model, two of the studies did not show the contribution of grit on athletic performance (Criticos et al., 2020; 

Fawver et al., 2020). 

 

                                                                   Table 1. Summary of Studies 

Study Aim Design and sample Findings/results 

Moritz et al., (2000) 

 

 

To understand the relationship 

between self-efficacy and 

performance in sport through 

meta-analysis. 

 

 

Meta-analysis had been adopted. 

45 studies (102 correlations) 

reflected the correlation between 

the two were .38. 

 

This study laid emphasis on self-efficacy 

linked with performance but through 

moderator such as concordance. Other 

moderators were nature of task, timing etc. 

Which accounted for 44% of the variance. 

 

Nietfield (2003) 

 

To understand the role of 

metacognition (meta-attention) 

among athletes  

 

 

Quantitative approach; survey 

method 

Runners primarily used monitoring, 

strategy thoughts, during their drills and 

competition which shows the 

indispensable nature of metacognitive 

skills. 

 

 

Wells, Collins, & Hale 

(2007) 

 

To discover if self-efficacy has 

an effect on strength 

performance in sports context 

 

Experimental study 

N=24 participants had been 

recruited; self-efficacy was 

measured using physical self-

efficacy scale 

 

Self-efficacy is considered to be a 

situation specific construct and can be 

manipulated and is linked to both past and 

future performance. 

Schunk (2008) To discover the role of self-

efficacy to motivation and 

performance in sport domains. 

 

Conceptual study 

 

Self-efficacy helps to predict performance 

in the sport domains. 

MacIntyre & Moran 

(2007b) 

To understand meta-imagery 

and performance among elite 

athletes 

Qualitative approach It was revealed that elite performers had 

exceptional meta-imagery skills which 

enabled them to achieve peak 

performance. 

 

MacIntyre & Moran 

(2010) 

To understand the role of 

metacognition and its 

components on experts’ 

performance in sports 

 

Conceptual  A model has been proposed which focused 

on meta-imagery for understanding 

expertise effects. 

 

Decaro et al., (2011) To understand the 

metacognitive awareness 

among athletes and its 

consequences 

 

Quantitative; experimental  Increased metacognitive awareness 

caused performers to evaluate their 

performance 

 

Besharat & Pourbohlool 

(2011) 

 

To analyse the moderating 

effects of self-efficacy on 

competitive anxiety and 

performance. 

 

Quantitative method; survey 

method, n=246 (149 males & 97 

females)  

Sport self-efficacy moderated between the 

two variables. 
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Arslan, Akin, & Citemel 

(2013) 

 

To understand the predictive 

role of grit on metacognition 

Quantitative approach, cross 

sectional study. 352 university 

students were taken for the survey 

 

Grit is positively correlated with 

metacognition.  

Wright, O’Holloran & 

Stukas (2015) 

To assess the self-efficacy 

sources on self-efficacy and 

performance. 

Within-subject design was 

performed with 2 trials for 3 

performance enhancement 

techniques and between-groups 

design assessed differences 

between pets for 3 novel tasks.  

(N=96) 

Self-efficacy sources such as verbal 

persuasion is more effective in enhancing 

the performance of an athlete as compared 

to modelling. Partial support for the 

sources of SE has been reflected in this 

study. 

 

Jan et al., (2015) 

 

 

To understand potential 

antecedents for performance 

satisfaction among athletes 

 

Quantitative approach 

N=197 athletes (57.4% women 

and 54.7% representing team). 

Measurement was repeated in 

three follow up (n=107).  

 

Sequential multiple mediation analysis 

revealed the association between self-

efficacy and performance satisfaction 

among athletes at a follow-up was 

mediated by introjected regulation and 

personal-barrier self- efficacy. 

 

Brick, MacIntyre, & 

Campbell (2015) 

To assess metacognitive 

processes in the self-regulation 

of performance in elite runners. 

Qualitative method; content 

analysis had been done. 

Semi-structured interviews had 

been conducted. 

N=10 runners. 

 

Findings indicated that metacognitive 

strategies such as planning, monitoring are 

important during running as elite runners 

use them while running. 

Moles, Auerbach, & Petrie 

(2017) 

 

 

 

 

 

 

 

 

To explore the moderating 

effects of grit on motivational 

feedback and sport 

performance 

 

 

 

 

71 high adolescent soccer players 

were used for this study on a 

kicking task. 

Grit had been significant moderator on 

motivational feedback especially mastery 

one as opposed to ego one.  

With 3.9% variance, grit was a significant 

moderator of the feedback -shooting 

performance. The feedback matters 

especially for those athletes who are lower 

in grit. 

 

Love, Kannis-Dymand, & 

Lovell (2018) 

To explore the role of 

metacognition and its beliefs 

during performance. 

Quantitative approach; survey 

method (n=119) triathletes were 

recruited, $100 gift vouchers had 

also been given as incentives. 

Positive beliefs while using meta-

cognitive strategies can be helpful pre and 

during performance as compared to 

having negative beliefs about worry about 

the performance. 

Ansah & Apaak, (2019) To understand the role of grit 

on performance 

Quantitative study; survey 

method done on 644 university 

athletes 

 

Grittier athletes were more likely to win 

medals. 

 

Sivrikaya (2019) To discover the role of self-

efficacy on performance of 

sport skills of football athletes 

 

 

Quantitative approach; survey 

method 

N=52 participants (18-22 yrs. 

Old) 

Self-efficacy is crucial for an athlete to 

succeed as it plays a pivotal role in 

performance. 

Doorley (2020) To explore grit with 

performance, negative and 

positive emotions and self-

compassion in sports 

 

Quantitative approach; survey 

method, longitudinal 

Grit showed improvement in performance 

in those athletes who were gritty and grit 

was correlated with positive emotion, self-

confidence but unrelated with self-

compassion in sports. 

 

Criticos et al., (2020) To understand the role of grit, 

anxiety among track and field 

throwers 

 

 

Quantitative study Grit does not predict performance 
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Fawyer et al., (2020) Assessment of psychological 

characteristics such as grit, 

sport engagement and 

performance  

 

Retrospective design 

n =169 skiers were recruited with 

88 women out of them 

Grit did not emerge as significant 

contributor for athletic performance 

Albert (2020) Grit component persistency of 

efforts (pe) was studied with 

mastery-involving 

motivational climate and ego-

involving motivational climate 

 

Quantitative; survey method with 

sample size, n=523 on collegiate 

level athletes was examined. 

PE was unrelated to ego-involving 

motivational climate whereas mastery-

involving motivational climate explained 

65% change in PE. This further impacted 

the performance of the collegiate athletes. 

Albert et al., (2021) To explore grit with mastery 

goal orientation and task-

involving climate 

Quantitative; survey method with 

sample size, n=81 comprising of 

youth athletes 

 

Grit of an athlete was linked with mastery 

goal orientation but not with task-

involving climate (β= .33, ρ= .03) 

 

Cormier et al., (2021) To understand the ameliorating 

effects of grit as a construct in 

sport context 

 

A scoping review Grit has various implications in sport 

context however with other variables also 

such as hardiness, resilience, self-efficacy 

etc. Designing and testing of interventions 

with regard to grit is required along with 

more robust method. 

 

Oliver, McCarthy, & Burns 

(2021) 

 

Understanding role of meta-

attention among golfers in their 

performance. 

 

 

Immediate level golfers 

(m=14.43) had to perform over 6 

holes using think aloud level to 

analyse metacognitions, strategies 

during performance. 

 

Findings revealed that golfers focus on 

their attentional focus during performance 

which indicates that golfers need high 

attentional focus and concentration to 

achieve performance. 

 

De La Cruz et al., (2021) 

 

To understand grit, self-

efficacy towards exercise 

behaviour. 

 

Quantitative study; n=391 adults 

aged between 18-64 years old 

were recruited. Structure equation 

model was used to test the relation 

between the two. 

 

Grit is positively linked with self-efficacy. 

Love, Kannis-Dymand, & 

Lovell (2021) 

 

 

To understand the role of 

metacognitions during 

performance with the flow. 

 

Quantitative method; survey 

approach, bivariate correlation 

along with stepwise regression 

had been conducted with (n=173 

and in-event n=76). 

 

Sports-specific metacognitions 

Predicted flow during performance which 

enhanced the performance of the athletes. 

Lonel, Ion, & Visu-Petra, 

(2021) 

 

 

The aim was to explore if grit 

leads to performance in high 

level sports such as rock 

climbing 

Cross-sectional research 

Sample size (n=272 sport 

climbers with 155 boulderers) 

Grit significantly predicts climbing 

performance and has a unique contribution 

in explaining performance in a novel, 

high-risk sport. 

 

 

7. Analysis of results 

Key findings of the studies have been discovered and synthesized accordingly into 3 domains namely metacognitive inferences, 

feedback for grit and role of self-efficacy. Metacognitive inferences included studies which focussed on meta-attention, meta-imagery, 

metacognitive functions. Feedback for grit included those studies which made athletes grittier due to feedback given by coaches or 

others thus improving their performance in long run. And, self-efficacy sources were relevant to understand its impact on performance.  

7.1 Metacognitive inferences 

Elite runners used planning, monitoring while running which helped them in their performance (Neitfield, 2003; MacIntyre & Moran, 

2007b; MacIntyre & Moran, 2010; Brick, MacIntyre, & Campbell, 2015). Whereas, Love, Kannis-Dymand, & Lovell (2021) 

highlighted the role of metacognitive strategies with flow pre and during performance among triathletes. On the other hand, Love, 

Kannis-Dymand, & Lovell (2018), highlighted the role of positive and negative metacognitive beliefs and its impact on performance. 

Decaro, (2011) discussed the importance of metacognitive awareness while performing during competition. 

http://www.jetir.org/


© 2022 JETIR December 2022, Volume 9, Issue 12                                                     www.jetir.org (ISSN-2349-5162) 

JETIR2212496 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e678 
 

7.2 Feedback for grit 

Grit has been seen as a moderator in wide variety of studies (Moles, Auerbach, & Petrie, 2017; Albert et al., 2021) This points to the 

inference that athletes can be grittier through growth mindset and feedback especially motivational. Doorley (2020) discussed grit 

with other variables and its impact on performance. Lonel, Ion, & Visu-Petra (2021) elucidated the importance of grit for rock climbers 

as it helped them to achieve novel sport performance. De La Cruz et al., (2021) encapsulated the role of grit with self-efficacy which 

is positive and also with metacognition (Arslan, Akin, & Citemel, 201; Cormier et al., 2021). However, grit did not emerge as a 

significant predictor of sport performance in two studies (Criticos et al., 2020; Fawver et al., 2020). 

7.3 Role of Self-efficacy 

Researchers (Besharat & Pourbohlool, 2011; Moritz et al., 2000) proved in their study about the role of self-efficacy as a moderator 

between other constructs whereas Schunk (2008) pointed out that self-efficacy is positively linked with performance. Although some 

sources of self-efficacy are effective whereas some are not. Verbal persuasion is more impactful than modelling (Wright, O’Holloran 

& Stukas (2015). Whereas, Wells, Collins, & Hale (2007) encapsulated that this construct can be manipulated and impacts past and 

present performance. Although Sivrikaya (2019) discussed the importance of self-efficacy for an athlete to achieve peak performance. 

7.4 Confounding Factors 

Mortiz et al., (2000) found concordance as a moderator between self-efficacy and performance. Whereas, Moles, Auerbach, & Petrie 

(2017) found grit as a moderator between motivational feedback and performance. Besharat & Pourbohlool (2011) highlighted about 

self-efficacy as the moderator between competitive anxiety and performance. 

8. Discussion 

The present systematic review examined the evidence for metacognition, grit and self-efficacy with regard to performance in the sport 

context. Amongst 26 studies, grit is found to be the strongest as it is also positively related with metacognition and self-efficacy. 

Correlation is evident but “causation” needs more work in the future. This review shows correlation between these three constructs 

through moderating variables also. As per the proposed-contextual model, the observed relationship through the results is complex 

for straightforward model. Some studies have used the same constructs as moderating variables Besharat & Pourbohlool, 2011; Moles, 

Auerbach, & Petrie, 2017). Although some studies do highlight the role of age, sex on being grittier and metacognitive strategies are 

adopted by older people more than younger people but it did not have direct contribution in the performance. Further work is required 

to understand the other caveats. 

9. Conclusion 

The role of metacognitive strategies, grit and self-efficacy does contribute in performance in sport settings but it needs to backed up 

with more scientific findings. As per the model proposed, grit impacting metacognition and self-efficacy needs more work as it is 

multifactorial in nature. Causation has not been reviewed in the studies hence causation cannot be proved. Relationship is correlational 

but not causative. Key findings of the study have summed up in three domains which are metacognitive inferences, feedback for grit 

and nature of self-efficacy. There are still unexplored mediators and moderators which may explain the direction of the relationship. 

Also, as per the proposed contextual model, some studies proved the role of grit as a predictor of athletic performance but two of the 

studies showed no predictor effects of grit on the performance, hence more rigorous work in the future is needed and that has been 

acknowledged by the authors of this study. 

10. Limitations and Future Scope of the Study 

This systematic review does contribute to the existing literature but there are certain limitations which have been acknowledged by 

the authors. First, meta-analysis has not been conducted. Second, many studies out of 26 studies were cross-sectional which does not 

show causal relationship. In certain studies, the sample size was too small for generalizability along with convenient sampling hence 

replication becomes arduous. Further, grit as construct contributing to metacognition and self-efficacy is still complex and further 

investigation is required. Future scope can include conduction of more longitudinal studies to understand scientific findings for the 

model. More moderating and mediating variables needs to be explored which can explain the direction of the relationship.  
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