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Highlights 

• First review of flow in youth sport, physical activity (PA), and physical education (PE) 

• Task-involving motivational climate, task goals, and confidence are related to flow 

• Flow interventions in youth sport, PA, and PE have been largely unsuccessful 

• Theoretical and methodological issues identified in the review should be addressed 

• Recommendations are presented to advance flow research in youth sport, PA, and PE 
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Abstract 1 

Flow in sport, physical activity, and physical education can have widespread benefits for 2 

youth participants. The aim of this study was to systematically review, synthesise, and 3 

appraise literature on flow in youth sport, physical activity, and physical education. More 4 

specifically, the review explored the: methods used to study flow; conceptualisation of flow; 5 

antecedents associated with flow; interventions and mechanisms to facilitate flow states; 6 

and outcomes associated with flow. Electronic database and manual searches in September 7 

2020 yielded 2292 potential papers. Overall, 39 studies with 17,123 youths published over 8 

36 years (1984-2020) satisfied the eligibility criteria and were included in the review. As the 9 

first systematic review of flow in physical activity contexts specifically in youth-aged 10 

participants, the synthesis identified several issues with the measurement and 11 

conceptualisation of flow. While evidence has accumulated on antecedents and outcomes of 12 

flow in youth sport, physical activity, and physical education, the reliance on cross-sectional 13 

designs prevents the inference of causality. Interventions designed to facilitate more 14 

frequent or intense flow experiences have been relatively unsuccessful, thus suggesting that 15 

further research is required to explain the occurrence of flow and to develop interventions 16 

that reliably induce flow states in youths. Overall, the review highlights a need for higher 17 

quality research to make meaningful progress in understanding of the flow experience in 18 

youth sport, physical activity, and physical education. Recommendations for future research 19 

that could help to advance understanding include: experimental studies; evidence-based 20 

flow interventions; and qualitative methods, such as event-focused interviews.  21 

Keywords: exercise; optimal experience; peak performance; athlete; child; enjoyment22 

 23 

  24 
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Flow states in youth sport, physical activity, and physical education: A systematic review 1 

 Physical activity (PA) can have wide-ranging health benefits for youth1 populations 2 

(Eime et al., 2013; Janssen & LeBlanc, 2010). Despite the well-known benefits of PA, which 3 

can encompass sub-domains such as sport, exercise, and physical education (PE), less than 4 

20% of adolescents (11-17 years old), engage in sufficient PA to meet recommended 5 

guidelines (Guthold et al., 2020). Research indicates that when adolescents experience more 6 

positive affect during PA, it leads to increases in PA behaviour (Schneider et al., 2009) and 7 

intrinsic motivation (Schneider & Kwan, 2013). Conversely, a lack of enjoyment has been 8 

widely associated with dropout in youth sport (Crane & Temple, 2015). Collectively, this 9 

evidence suggests that the nature of the experience youths have in PA could be an 10 

important determinant of future PA engagement. Therefore, understanding how and why 11 

positive psychological experiences occur for youths in PA contexts, such as sport, 12 

recreational PA, and PE, is crucial to enable the development of interventions that aim to 13 

promote such experiences and their associated benefits.   14 

Optimal experiences are psychological states that produce positive feelings (Jackson 15 

& Wrigley, 2004). The most studied and developed framework for understanding optimal 16 

experiences in PA is flow (Csikszentmihalyi, 1975). Flow is an intrinsically rewarding 17 

psychological state, characterised by complete immersion in a task and a sense of everything 18 

falling into place, even in demanding circumstances (Csikszentmihalyi, 2002). As a 19 

multifaceted experience, flow is most commonly conceptualised as a combination of nine 20 

dimensions: challenge-skills balance; action-awareness merging; clear goals; unambiguous 21 

feedback; concentration on the task at hand; sense of control; loss of self-consciousness; 22 

 
1 Consistent with previous research (Crane & Temple, 2015), youths were defined as participants aged 5-19. 
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transformation of time; and autotelic experience (Csikszentmihalyi, 2002). In youth PA 1 

contexts, flow has been positively associated with higher: intentions to be physically active 2 

(Franco et al., 2020); performance (Koehn et al., 2013a); and self-concept (Martin et al., 3 

2010). More broadly, flow also has the potential to promote positive youth development 4 

(Freire et al., 2016), and is associated with talent development in adolescents 5 

(Csikszentmihalyi et al., 1993). Indeed, as flow can encourage individuals to engage in 6 

progressively more complex challenges, it has been suggested that flow experiences can 7 

offer a mechanism for promoting personal growth (Nakamura & Csikszentmihalyi, 2002) and 8 

increasing future motivation to engage in an activity (Schüler & Bruner, 2009). Collectively, 9 

the desirability of these outcomes for youths of all ages highlights the importance of 10 

developing a strong evidence base to aid the advancement of practical recommendations to 11 

increase the regularity of flow states in youth sport, PA, and PE.  12 

While published research on flow in adult sport and exercise has been conducted 13 

since the 1990’s (Jackman et al., 2019; Swann et al., 2012), understanding of flow in youth 14 

PA has been accumulating for more than 35 years (Chalip et al., 1984). Since that early work, 15 

a substantial youth-specific evidence base on flow in PA has developed, with researchers 16 

investigating flow across several continents (e.g., da Silva et al., 2018; Han & Park, 2020; 17 

Koehn et al., 2014) and in many PA contexts, including: competitive sport (Gaudreau et al., 18 

2016); PE (Quintas et al., 2020); and recreational PA (García-Calvo et al., 2008). Additionally, 19 

a range of methods have been used to study flow in youth sport, PA, and PE, such as: 20 

questionnaires (e.g., Cervelló et al., 2006); the experience sampling method (ESM; Chalip et 21 

al., 1984); and qualitative interviews (e.g., da Silva et al., 2018).  22 

Against this backdrop of growth in flow research in youth sport, PA, and PE, a 23 

systematic review of this evidence base is timely and important for several reasons. First, 24 
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systematic reviews have been published on flow in several PA sub-domains (Boudreau et al., 1 

2020; Jackman et al., 2019; Swann et al., 2012), but none of these reviews featured samples 2 

that solely consisted of youth participants. Given that children and adolescents often take 3 

part in PA in contexts not experienced by adults, a systematic review could provide novel, 4 

youth-specific insights into the antecedents, mechanisms, and outcomes of flow in PA 5 

contexts. Furthermore, a review of flow research in youths is crucial as it remains unknown 6 

whether understanding about flow synthesised in previous systematic reviews in PA in adults 7 

is generalizable to youths, or if the flow experience in youths is affected by maturational 8 

factors (see Visek et al., 2013), such as differences in knowledge of basic self-regulation skills 9 

(McCarthy et al., 2010) and cognitive development (e.g., perception of time - Allman et al., 10 

2012). Second, as conceptual and measurement concerns have been raised about flow 11 

research in PA more widely (e.g., Kawabata & Mallett, 2016; Moran & Toner, 2017; Swann et 12 

al., 2018), a systematic review on flow in youths is needed to critically examine these issues 13 

in this population. Furthermore, it would also provide an opportunity to assess youth-14 

specific measurement issues in flow research in youth sport, PA, and PE (see Whaley, 2007). 15 

Third, a systematic review on flow in youth sport, PE, and PA could have applied benefits, as 16 

the findings could enable the development of practical recommendations for coaches, PE 17 

teachers, and practitioners that help youths to experience flow, and its associated 18 

performance, PA, and psychological benefits, more often. Indeed, the development of 19 

youth-specific recommendations is important given the cognitive, social, and emotional 20 

changes that occur during these years (Smith et al., 2012). Finally, by synthesising current 21 

knowledge about flow in youth sport, PE, and PA, this could help to identify directions for 22 

future research (Gough et al., 2017).   23 
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 The purpose of this study was to systematically review, synthesise, and appraise flow 1 

research in youth sport, PA, and PE. In relation to these contexts, five research questions 2 

were developed: (i) what methods have been used to study flow?; (ii) how has flow been 3 

conceptualised?; (iii) what evidence exists about antecedents of flow?; (iv) what evidence 4 

exists for interventions and mechanisms to facilitate flow?; and (v) what evidence is 5 

available about outcomes of flow? By addressing these questions, the review sought to 6 

clarify current understanding of this literature and identify directions for future research, 7 

which could help to inform the development of more robust recommendations that help 8 

youths to experience flow more frequently in sport, PA, and PE.  9 

Method 10 

Design and Protocol  11 

 A systematic mixed studies review following principles for the data-based convergent 12 

synthesis design (Hong et al., 2017) was employed. Guidelines were followed for the 13 

preferred reporting items for systematic reviews and meta-analyses (PRISMA; see Appendix 14 

1; Moher et al., 2009), and synthesis without meta-analysis (SWiM; see Appendix 2; 15 

Campbell et al., 2020).  16 

Eligibility Criteria  17 

 Eligibility criteria were developed to clearly define the boundaries of the review 18 

(Siddaway et al., 2019). Studies that met the following criteria were included: (i) peer-19 

reviewed journal articles published in the English language; (ii) included school-based 20 

children and/or youths aged 5-19 years old in sport, PA, or PE; and (iii) contained original, 21 

empirical data on flow states. The 5-19 age range was selected as it is consistent with 22 

previous reviews in youths (Crane & Temple, 2015). Studies were excluded if: (i) they only 23 

assessed some flow dimensions and did not report a global flow score; (ii) data for children 24 
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and youths were mixed with ineligible participants (i.e., those over 19); (iii) the participants 1 

were in tertiary education (e.g., university); or (iv) data on flow in sport, PA, or PE also 2 

pertained to activities not relevant to the review. Participants in tertiary education were 3 

excluded to increase the internal validity of the review.  4 

Information Sources and Search Strategy  5 

 Online searches were undertaken twice (June-September 2020), with the final 6 

searches conducted on September 24th 2020 on nine electronic databases: Academic Search 7 

Complete; APA PsycINFO; APA PsycArticles; CINAHL; MEDLINE; Pubmed; Scopus; 8 

SPORTDiscus; and Web of Science. After scoping searches by the first author and subsequent 9 

discussions with the second and third authors, the search string contained the following four 10 

blocks of Boolean terms: [flow AND (state* OR experienc* OR theory)] AND (exer* OR 11 

physical* activ* OR sport* OR “physical education” OR “fit*” OR “recreation”) NOT (expirat* 12 

flow OR optic* flow OR *water flow OR blood flow OR gene* flow) AND (child* OR minor OR 13 

adolescen* OR teen* OR youth OR student OR “young athlete”). The first and second blocks 14 

were searched in the title, abstract, and keyword fields, while the third and fourth blocks 15 

were searched in the full text field. The search terms and fields were modified for each 16 

database’s configurations (see Appendix 3 for full electronic searches). All retrieved articles 17 

were transferred to reference management software (Endnote X9). Duplicates were 18 

removed using the de-duplication function and through manual screening. Manual searches 19 

were conducted by searching reference lists and forward citations (Google Scholar) of 20 

included studies, and the websites of 12 sport, exercise, and/or PE journals (see Appendix 3). 21 

Screening Process  22 

 All articles were screened against the eligibility criteria by the first and second 23 

authors independently. In stage one, all titles and abstracts were screened, prior to a 24 
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meeting between the authors to discuss the outcomes and resolve any discrepancies. In the 1 

second stage, the full texts were assessed for eligibility, before the authors met to review 2 

their decisions, resolve differences, and agree reasons for excluding studies. If insufficient 3 

information was provided in an article to determine eligibility, the corresponding author was 4 

contacted. The level of agreement between the first and second authors was substantial at 5 

the title and abstract stage (κ = .75), and almost perfect at the full text stage (κ = .88).  6 

Data Extraction 7 

 Using a cross-tabulated form, the following contextual information was extracted for 8 

each study by the first and fourth authors independently: author(s); publication year; sample 9 

characteristics; location; activity; study design; conceptual framework; measurement of 10 

flow; and analytical method. Agreement between the authors was almost perfect (κ = .96). 11 

All discrepancies were due to a lack of information regarding methods of analysis.  12 

Data Synthesis 13 

To address the third, fourth, and fifth research questions, data in the included studies 14 

were synthesised using a narrative approach following guidelines for thematic synthesis 15 

(Thomas & Harden, 2008). While thematic synthesis was initially developed to synthesise 16 

qualitative data, it has been previously used for the purpose of synthesising quantitative and 17 

mixed methods data (e.g., Boudreau et al., 2020). Although the majority of studies in the 18 

review contained quantitative data, a meta-analysis was not conducted due to the diverse 19 

range of study designs and small number of effect sizes for many codes in the review. 20 

Instead, effect sizes from the original papers are reported in the narrative to aid 21 

interpretation, as well as being presented in the extended synthesis. To assist the synthesis 22 

process, all studies were imported into NVivo 12. The first author read each study twice to 23 

become familiar with the data, prior to engaging in line-by-line coding of the results section 24 
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in each study. The process of ‘qualitising’ (Pope et al., 2007) was used to transform 1 

quantitative data into codes (e.g., quantitative data on imagery use was coded as imagery 2 

use). After the first author concluded the coding process, the fourth author read and 3 

appraised codes in approximately one-quarter (k = 10) of included studies, before a critical 4 

discussion with the first author. This process was not viewed as an attempt to achieve 5 

consensus or confirm ‘reliable’ coding (Braun & Clarke, 2019), but sought to encourage the 6 

first author to reflect critically on the coded data and consider alternative perspectives on 7 

their interpretations, with the fourth author acting as a ‘critical friend’ (see Smith & 8 

McGannon, 2018). Next, comparisons were made between codes, with similar codes 9 

inductively combined to form descriptive themes. A key aspect of this stage involved 10 

translating concepts from one study to another (Thomas & Harden, 2008). At this point, the 11 

authorship team met to engage in a critical peer debrief (Smith & McGannon, 2018) and 12 

facilitate critical reflexivity (Braun & Clarke, 2019). After reaching agreement on the codes 13 

and descriptive themes, these were then compared to the review questions and integrated 14 

into analytical themes. This final stage involved ‘going beyond' findings reported in the 15 

original studies and sought to produce novel understanding of flow in youth sport, PE, and 16 

PA (see Thomas & Harden, 2008). Finally, a sensitivity analysis was conducted to assess the 17 

impact of study quality (SQ) on the findings (Thomas & Harden, 2008). This involved 18 

examining the quality of evidence contributing to codes sourced from a single article to 19 

determine how these findings should be interpreted.  20 

Quality Appraisal 21 

 Study quality was assessed using the mixed methods appraisal tool (MMAT; Hong et 22 

al., 2019). The MMAT was selected as it contains criteria to assess quantitative, qualitative, 23 

and mixed method studies, and has been employed in recent reviews in sport and exercise 24 
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psychology (e.g., Boudreau et al., 2020). The updated MMAT tool contains criteria for five 1 

specific study categories (qualitative, quantitative randomised controlled trials, quantitative 2 

non-randomised, quantitative descriptive, and mixed methods), with responses categorised 3 

as: yes; no; or can’t tell. An overall score was not calculated because total scores do not 4 

explicate the specific issues in a study and also weight all criteria equally (Hong et al., 2019). 5 

Each study was assessed by the first and fourth authors independently, before the authors 6 

met to: discuss their decisions; explain their reasons for their decisions; and agree ratings for 7 

each criterion. The inter-rater reliability between the two authors indicated an almost 8 

perfect level of agreement (κ = .82). Where ratings differed, the reviewers discussed the 9 

reasons for their original ratings before arriving at a mutually agreed decision.  10 

Results 11 

 The results of the screening process are presented in Figure 1. Overall, 39 articles 12 

from 38 independent samples were included in the review. Data for two studies (Moreno 13 

Murcia et al., 2008; Moreno et al., 2010) were classified as an independent sample as the 14 

same participants featured in both studies. The majority of excluded articles (61.29%; k = 19) 15 

did not exclusively involve youths, while some data in five studies included in the review 16 

were omitted due to ineligibility (see Appendix 4 for all exclusion reasons).  17 

[INSERT FIGURE 1 ABOUT HERE] 18 

Sample Characteristics 19 

Contextual information for the included studies is presented in Table 1. Of the 17,123 20 

youths that took part in the included studies, 7,227 were male and 6,666 were female, while 21 

gender was not specified for 3,230 participants. The weighted mean age of participants in 22 

studies that included this information (k = 33) was 14.94 years old (range = 9-19). Most 23 

samples were from Australia (k = 12) or Spain (k = 9). Flow has been studied in youths across 24 
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a range of activities, with the most commonly studied activities comprising: PE (k = 12); 1 

multi-sport and/or PA samples (k = 9); and tennis (k = 8). Due to the small number of studies 2 

contributing to many codes (see Sensitivity Analysis) and the inclusion of several activities in 3 

only one study, differences between sport, PA, and PE were not examined in the analysis. 4 

However, the types of activity are referred to in the reporting of the synthesis to enable 5 

contextualisation of the findings. 6 

[INSERT TABLE 1 ABOUT HERE] 7 

Quality Appraisal  8 

Results of the SQ appraisal are outlined in Table 2 (see Appendix 6 for more detail). 9 

At least one quality concern was raised with most studies in the review. The primary issues 10 

surrounded the measurement of flow, with over half of the included studies falling short of 11 

obtaining the maximum score (“yes”) on this criterion. Issues with SQ are integrated into the 12 

synthesis narrative and sensitivity analysis to elucidate the potential impact of SQ on the 13 

findings and enable further evaluation of the quality of evidence (Siddaway et al., 2019). 14 

[INSERT TABLE 2 ABOUT HERE]  15 

Synthesis 16 

 The following sections present findings for each of the review questions. Initially, the 17 

methods used to study flow and the conceptualisation of flow in youth sport, PA, and PE are 18 

outlined (Table 3). To aid interpretation, synthesis findings for the final three research 19 

questions (see Appendix 5 for extended synthesis) are separated into dispositional flow (i.e., 20 

frequency of flow in general; Table 4) and state flow (i.e., intensity of flow in a specific 21 

activity; Table 5). 22 
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Methods Used to Study Flow  1 

The majority of studies employed quantitative methods (97.44%), with only a single 2 

study collecting qualitative data on flow (da Silva et al., 2018). The most common study 3 

design was cross-sectional (66.67%; k = 26), with the remaining studies employing: 4 

experimental designs (k = 6); the ESM (k = 3); prospective designs (k = 2); or single-case 5 

interventions (k = 2). Methods used to study flow in youth sport, PE, and PA are presented in 6 

two sections: (i) quantitative measures, and (ii) qualitative methods.  7 

Quantitative measures. Twenty-two quantitative measures were identified in the 8 

synthesis (Table 3). More studies examined dispositional flow (k = 23) than state flow (k = 9 

14), with one study examining both (Koehn et al., 2013a). Although two ESM studies 10 

captured repeated measures of state flow (Chalip et al., 1984; Mannell et al., 2005), these 11 

were classified as dispositional flow as all scores for the 1-week study periods were analysed 12 

together. Flow was analysed as a global construct (k = 25) most frequently, with only eight 13 

studies analysing data at both global and subscale levels, while five studies analysed all nine 14 

flow dimensions, but at a subscale level only.  15 

Most studies used inventories previously subjected to psychometric testing in 16 

published studies (k = 26), but there was a lack of evidence to support the validity of 17 

measures in 12 studies. The most commonly used measures were the Flow State Scale-2 18 

(FSS-2; k = 6; Jackson & Eklund, 2002) and the Spanish Flow State Scale (SFSS; k = 4; García-19 

Calvo et al., 2008). Only three of the 21 multi-item, componential measures of flow 20 

identified by the review were originally subjected to psychometric testing specifically in 21 

youth sport, PA, and/or PE samples, comprising: the SFSS (García-Calvo et al., 2008); Spanish 22 

Dispositional Flow Scale-2 (González-Cutre et al., 2009); and the Turkish Dispositional Flow 23 

Scale-2 for PE (Daşdan et al., 2012). In describing these measures, each of these studies 24 
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explained that the items were translated from the flow scales (Jackson & Eklund, 2002) and 1 

none referred to appraising the suitability of the items in the questionnaires for youths. 2 

Although Koehn and Diaz-Ocejo (2016) stated that they “discussed the meaning of several 3 

items” (p. 6) with their participants, only one study (Kim et al., 2019) referred to checking 4 

the understanding of questionnaire items with youths prior to commencing data collection, 5 

although it was not stated whether adjustments were made to the 5-item, unpublished flow 6 

measure used.  7 

Of the 35 quantitative studies that used componential measures, 29 reported 8 

internal consistency values, with eight reporting that at least one subscale score fell below 9 

the cut-off value that is commonly interpreted as acceptable (α ≥ .70; Nunnally & Bernstein, 10 

1994). Although each of the six studies that employed confirmatory factor analysis to assess 11 

the validity of flow measures reported acceptable or good fit, some issues were evident. 12 

Two studies removed items to achieve good fit (Ada et al., 2018; Franco et al., 2020), while 13 

Koehn and Morris (2012) only found good fit in successful tennis matches, whereas “a 14 

competition loss appeared to bear little resemblance to flow” (p. 444). At a subscale level, 15 

González-Cutre et al. (2009) reported lower regression weights for loss of self-consciousness 16 

and transformation of time, as well as poor discriminant validity on several subscales, while 17 

low factor loadings were also reported for time transformation in tennis (Koehn & Morris, 18 

2012) and PE (García-Calvo et al., 2008). In explaining their findings, García-Calvo et al. 19 

(2008) suggested that the low factor loadings for time transformation could be “due to the 20 

different ways of perceiving this dimension depending on the sport modality practiced” (p. 21 

667). Furthermore, González-Cutre et al. (2009) proposed that as youths could have more 22 

difficulties than adults in distinguishing between the flow characteristics, this could have 23 

contributed to issues with discriminant validity. Overall, only 40% (k = 14) of studies that 24 
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used multi-item, componential measures of flow employed all items from published 1 

measures and reported acceptable internal consistency across all flow subscales and/or 2 

scales in their sample.  3 

Qualitative methods. The sole qualitative study in the review involved interviews 4 

with four youths about their experiences of flow in general in rugby (da Silva et al., 2018). 5 

Therefore, the work by da Silva et al. (2018) can be regarded as a career-based interview 6 

study (see Swann et al., 2016). Specifically, da Silva et al. (2018) explored: “the most striking 7 

aspects of the experience” (p. 20); factors that facilitated and inhibited flow; and familiarity 8 

with flow. To identify flow experiences, da Silva et al. (2018) asked participants to “describe 9 

a great experience while playing rugby…a performance that was superior to average and was 10 

personally satisfying” (p. 20). While asking participants to describe excellent performances 11 

through career-based interviews is a widely used method in flow research (e.g., Jackson, 12 

1996), findings from recent event-focused interview studies (i.e., interviews that take place 13 

soon after and in relation to a specific event - Swann et al., 2016) have identified issues with 14 

knowledge generated through career-based interviews on flow in adults (e.g., reduced recall 15 

accuracy; Swann et al., 2018). In turn, this raises some concern with the interview approach 16 

used by da Silva et al. (2018). Overall, this suggests that further qualitative work is warranted 17 

to develop greater understanding of flow in youth sport, PA, and PE. 18 

[INSERT TABLE 3 ABOUT HERE] 19 

Conceptualisation of Flow  20 

 A variety of conceptualisations of flow were evident in the review. This section 21 

presents conceptual understanding of flow in terms of: (i) conceptualisation of flow in 22 

quantitative studies, and (ii) flow characteristics in qualitative research. 23 
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Conceptualisation of flow in quantitative studies. Four conceptual models were 1 

applied to quantitative studies. Of the 38 quantitative studies, 31 conceptualised flow based 2 

on Csikszentmihalyi’s (1990, 2002) nine-dimensions framework. It should be noted, 3 

however, that two of these studies (Coleman et al., 2018; Drane & Barber, 2016) did not 4 

assess all dimensions, but instead used a measure with items “based on Csikszentmihalyi’s 5 

(1990) description of the common characteristics of optimal experiences” (Tiggemann & 6 

Slater, 2001, p. 59). Rheinberg’s (2008) flow model, which is similar to the nine-dimensions 7 

framework, featured in two studies (Hermann & Vollmeyer, 2016; Stormoen et al., 2016). 8 

Further, three studies defined flow operationally using early flow models (Csikszentmihalyi, 9 

1975; Massimini et al., 1987). Chalip et al. (1984) asserted that flow was more likely to be 10 

experienced “on the flow diagonal” (p. 114), thus concurring with the flow channel model 11 

(Csikszentmihalyi, 1975), while two PA studies (Mandigo & Couture, 1996; Mannell et al., 12 

2005) applied the quadrant model (Massimini et al., 1987), which infers that flow occurs 13 

when challenge and skills are above normal. Finally, the conceptual underpinnings of flow 14 

measures were not reported in two studies (Han & Park, 2020; Kim et al., 2019).  15 

Flow characteristics in qualitative research. The qualitative study by da Silva et al. 16 

(2018) reported that the most “striking aspects” (p. 23) of flow in youth rugby were: success 17 

in the game; positive emotions; support and encouragement from others; recognition from 18 

teammates and coaches; and overcoming competitors or adversity. In comparison to other 19 

descriptions of flow (e.g., Csikszentmihalyi, 2002; Swann et al., 2017), it is clear that some of 20 

these characteristics do not easily reconcile with existing models, although there are several 21 

potential reasons for this. First, participants were asked to describe the most prominent 22 

characteristics of flow, which might have led to the omission of other relevant, but less 23 

striking features. Second, the participants only reported familiarity with flow through “the 24 
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explanation of the concept during the interview” (p. 22), although no information was 1 

provided on the explanation. As such, this raises some questions with the validity of the 2 

participants’ descriptions. Finally, given that issues with discriminant validity have been 3 

identified with the career-based interview method when capturing information on flow 4 

experiences in adults in sport and exercise (Swann et al., 2018), it is possible that the 5 

interview method employed might not have yielded the most accurate description of flow.  6 

Antecedents Associated with Flow 7 

Dispositional flow. Antecedents associated with dispositional flow were categorised 8 

into: participant characteristics; personality factors; and contextual factors.  9 

Participant characteristics. A range of associations were evident between participant 10 

characteristics and dispositional flow. Cross-sectional studies generally indicated positive 11 

associations with PA involvement. For instance, dispositional flow was significantly higher in 12 

the maintenance compared to the pre-contemplation and contemplation stages of PA 13 

(Parker et al., 2010), while more active students reported significantly higher scores on all 14 

flow dimensions (Franco et al., 2017). No significant gender differences were found in 15 

multiple PE samples, although Coleman et al. (2018) did report significantly lower 16 

dispositional flow in sport in girls. It should be noted, however, that the regression 17 

coefficient was relatively small (β = -.12) and that quality concerns were identified with 18 

findings in this study (see Sensitivity Analysis). An ESM study found that males spent 19 

significantly more time in flow during PA over the course of a week, but the quality of the 20 

experience that occurred during this time was not reported (Mannell et al., 2005). The 21 

remaining codes were each drawn from one study. No significant relationship was found 22 

between dispositional flow and school year levels (Coleman et al., 2018), while significant 23 

differences were only observed on 3/9 dimensions between different skill level tennis 24 
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players (Koehn & Morris, 2014). In turn, this offers little evidence of differences in 1 

dispositional flow between skill levels at present. 2 

Personality factors. The most widely researched personality correlate of dispositional 3 

flow was dispositional goal orientation. While each goal orientation was significantly 4 

associated with dispositional flow, correlation values were consistently higher for task 5 

orientation (r’s ≥ .38), with r values for ego orientation consistently lower, ranging from -.10 6 

(Cervelló et al., 2006) to -.12 (e.g., Bakirtzoglou & Ioannou, 2011). Specific forms of 7 

motivation also appeared to be facilitative, as demonstrated by positive associations 8 

between dispositional flow and intrinsic motivation and identified regulation (Ada et al., 9 

2018), as well as self-determined motivation (Moreno et al., 2010). Additionally, confidence 10 

in ability was positively related to dispositional flow in sport (e.g., Koehn et al., 2013a) and 11 

PA (González-Cutre et al., 2009). The final seven codes were each assessed in only a single 12 

study. In tennis, Koehn et al. (2013a) reported significant, positive relationships between 13 

dispositional flow and imagery use and action control, but no significant relationship with 14 

absorption. Dispositional flow was significantly and positively predicted by aesthetic factors, 15 

and negatively predicted by neuroticism in youth sport (Coleman et al., 2018), although 16 

these findings should be interpreted with caution (see Sensitivity Analysis). Finally, Kim et al. 17 

(2019) reported that athlete julsil2 did not significantly predict dispositional flow, but a 18 

significant positive association was found between dispositional flow and self-regulation.  19 

Contextual factors. Considerable attention has been directed towards dispositional 20 

flow and contextual factors. Significant and positive associations were found between task-21 

involving motivational climate and dispositional flow (r’s ≥ .35) across all six samples in 22 

 
2 Athlete julsil is a Korean term for feelings or thoughts about peak performance (Kwon et al., 2015). 
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which this relationship was examined, thus suggesting that task-involving climates could be 1 

beneficial for flow. The findings for ego-involving climate, however, were more equivocal, 2 

with some studies finding no significant relationships (e.g., González-Cutre et al., 2009), and 3 

others finding very small, significant relationships (e.g., Bakirtzoglou & Ioannou, 2011), or 4 

mixed findings for different social agents (Gaudreau et al., 2016). Finally, a comparison of 5 

dispositional flow in competitive versus non-competitive tennis performance contexts found 6 

that higher ranked players reported more dispositional flow in training, whereas 7 

dispositional flow was greater in club players in competition (Koehn & Morris, 2014). 8 

State flow. Antecedents related to state flow consisted of: participant 9 

characteristics; personality factors; psychological factors; and contextual factors.  10 

Participant characteristics. Relationships between participant characteristics and 11 

state flow have been examined in sport and PE. Studies that examined gender offered 12 

equivocal findings. While males and females reported similar flow states in tennis (Koehn & 13 

Morris, 2012) and levels of state flow in basketball (Coterón et al., 2013), Stormoen et al. 14 

(2016) found significantly higher state flow in boys in PE, although the effect size was small-15 

to-moderate (ηp
2 = .07). The remaining two codes were drawn from single studies. The 16 

synthesis revealed no significant differences in state flow across soccer positions (Castillo-17 

Rodriguez et al., 2020), but significant, positive relationships were found between general 18 

performance perceptions and 7/9 flow dimensions in tennis competition (r’s ≤. 34; Koehn & 19 

Morris, 2012).  20 

Personality factors. The synthesis revealed cross-study evidence of relationships 21 

between personality characteristics and state flow. The most-studied dispositional factor 22 

was dispositional motivational orientation. From a basic psychological needs perspective, 23 

competence significantly predicted state flow (Coterón et al., 2013; Stormoen et al., 2016), 24 
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while state flow also shared a significant association with task orientation and ego 1 

orientation in PA (r = .22 and r = .21, respectively; García-Calvo et al., 2008). Trait confidence 2 

was an important correlate in tennis, as it was significantly and positively related to state 3 

flow in competition (Koehn et al., 2013a), and while executing specific skills (Koehn et al., 4 

2013b). The remaining codes stemmed from one study, with Koehn et al. (2013a) reporting 5 

that state flow in competitive tennis was not significantly related to absorption, but was 6 

significantly and positively related to action control and imagery use.  7 

Psychological factors. Researchers have examined relationships between various 8 

state psychological constructs and state flow. Cross-study evidence indicates that confidence 9 

could be an important correlate of state flow in youths. For instance, Koehn et al. (2012) 10 

found that pre-competitive state confidence explained 17% of the variance in state flow in 11 

tennis, while a “sense of confidence” facilitated flow in rugby (da Silva et al., 2018, p. 23). 12 

From a motivation perspective, state flow was significantly and positively associated with 13 

self-determined motivation (Gaudreau et al., 2016). In terms of self-regulation strategies, 14 

feeling prepared was positively associated with 8/9 flow dimensions (Koehn & Morris, 2012), 15 

while rugby players reported that setting goals, feeling relaxed, and concentration were 16 

facilitative to flow, although limited insight into how and why this was the case was provided 17 

(da Silva et al., 2018). Finally, emotions were a facilitator and inhibitor of state flow in rugby, 18 

with participants reporting that positive emotions promoted flow (da Silva et al., 2018).  19 

Contextual factors. Insights into relationships between contextual factors and state 20 

flow were drawn from few studies. The findings offer little evidence to suggest differences in 21 

global state flow based on performance contexts, such as perceptions of the competition 22 

environment (i.e., facilitative or inhibitive - Koehn & Morris, 2012). The social context 23 

captured the influence of others on state flow. Rugby players reported that intragroup 24 
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difficulties could be detrimental (da Silva et al., 2018). Additionally, parental autonomy 1 

support and coach autonomy support one month before a gymnastics competition were not 2 

significantly related to state flow, although coaching autonomy support was significantly 3 

related at lower levels of parental autonomy support (β = .54; Gaudreau et al., 2016).  4 

[INSERT TABLE 4 ABOUT HERE] 5 

 [INSERT TABLE 5 ABOUT HERE] 6 

Interventions and Mechanisms to Facilitate Flow  7 

Dispositional flow. Interventions designed to affect dispositional flow were 8 

synthesised into two descriptive themes: activity type, and psychological skills.  9 

Activity type. Two studies examined the effects of activity type on dispositional flow 10 

through interventions. While Quintas et al. (2020) reported significant interaction effects of 11 

time and group on some flow subscales when comparing dispositional flow in gamified 12 

exergaming PE classes to traditional PE over four weeks, no significant interaction effects 13 

emerged for global dispositional flow. Briegel-Jones et al. (2013) suggested that yoga could 14 

have “a beneficial effect on athletes’ flow dispositions” (p. 350), but no significant effects 15 

were found in swimmers after a 10-week yoga intervention. Collectively, the synthesis offers 16 

no evidence that manipulating the type of PA activity increased dispositional flow.   17 

Psychological skills. A randomised controlled study in three under-15 Australian rules 18 

football teams (n = 75) reported that 6-week mental toughness training and traditional 19 

psychological skills training interventions only produced significantly more positive changes 20 

in two of the nine flow dimensions versus a control group (Gucciardi et al., 2009). While this 21 

finding suggests that these interventions were largely ineffective, flow was not analysed at a 22 

global level and a sport-general rather than sport-specific measure of flow was used. 23 

Therefore, as the interventions targeted Australian rules football, it is possible that the 24 
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contents might not have been transferable or applied in the same way in other sports by the 1 

participants, which could have affected the findings for dispositional flow.   2 

State flow. Interventions designed to change state flow were categorised into two 3 

descriptive themes: psychological skills, and task manipulation. 4 

Psychological skills. Imagery constituted the sole psychological skills intervention 5 

employed to augment state flow. Significant increases in state flow were reported in 75% of 6 

tennis players (n = 4) in competition (Koehn et al., 2014), and in three middle distance 7 

runners during 60-metre training sprints (Koehn & Diaz-Ocejo, 2016). It should be noted, 8 

however, that Koehn et al. (2014) reported a reduction in state flow in one player, while 9 

Koehn and Díaz-Ocejo (2016) also found a negative trend in one runner. Further, as Koehn 10 

and Díaz-Ocejo (2016) assessed flow in a 60-metre sprint in middle-distance runners, the 11 

transferability of this finding to the athletes’ typical race distances remains unknown.   12 

Task manipulations. Studies that examined the effects of task manipulations on state 13 

flow using experimental designs offer little evidence of efficacious interventions. Using a 14 

repeated-measures design, Koehn et al. (2013a) found no significant differences in state flow 15 

between self-paced and externally-paced tennis tasks. Although Hermann and Vollmeyer 16 

(2016) proposed that “circumstances that induce worry…inhibit a potential flow experience” 17 

(p. 96), a threat condition did not significantly affect flow in female soccer players. Finally, 18 

Carrasco-Beltran et al. (2018) only found significant differences in 3/9 dimensions when 19 

comparing state flow in the first and final sessions of an 11-week small-sided games program 20 

to traditional PE, although it should be noted that flow was not examined at a global level.  21 

Outcomes Associated with Flow  22 

Dispositional flow. The synthesis generated a single descriptive theme for outcomes 23 

associated with dispositional flow: psychological outcomes.  24 
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Psychological outcomes. A range of positive psychological outcomes were associated 1 

with dispositional flow, although these were drawn entirely from cross-sectional evidence, 2 

which prevents the inference of causality. Dispositional flow in PE was associated with future 3 

intentions to be physically active. For instance, Franco et al. (2017) found small-to-large 4 

positive correlations between all nine dimensions and intentions to be physically active in 5 

highly active and less active students. In terms of self-perceptions, a significant, positive 6 

relationship was reported between dispositional flow in sport and identity development (r’s 7 

= .59-69; Drane & Barber, 2016). Additionally, a small-to-moderate relationship was 8 

demonstrated between dispositional flow in PA and both general physical self-concept and 9 

PA self-concept (Martin et al., 2010). Finally, Han and Park (2020) reported that dispositional 10 

flow in PE significantly predicted reduced stress and was not significantly related to verbal 11 

aggression, although the use of an unpublished measure raises concern with these findings. 12 

State flow. Outcomes associated with state flow were classified into two descriptive 13 

themes: performance outcomes, and psychological outcomes.  14 

Performance outcomes. This descriptive theme found links between state flow and 15 

performance indices. Positive relationships between state flow and objective performance 16 

were consistently found in tennis, whereby state flow was higher when participants were 17 

successful in competitive matches (Koehn et al., 2014; Koehn & Morris, 2012) or executed 18 

specific skills (Koehn et al., 2013b). Additionally, perceived achievement shared a large, 19 

significant relationship with flow in gymnastics (r = .52; Gaudreau et al., 2016). As such, the 20 

synthesis suggests that state flow is positively associated with performance, but the 21 

potential for outcome bias should be considered.  22 

Psychological outcomes. Only one study examined psychological outcomes 23 

associated with state flow in youth PA (Mandigo & Couture, 1996). Using the ESM, Mandigo 24 
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and Couture (1996) reported significantly higher fun in the flow quadrant versus other 1 

quadrants (i.e., apathy, anxiety) during 4/6 sport games. 2 

Sensitivity Analysis 3 

 Findings for the majority of codes (54.76%; 23/42) were synthesised from at least 4 

two studies. Of the 19 codes drawn from single studies, SQ concerns were identified in 10 5 

codes (Appendix 7), while the other single-source codes should be viewed cautiously due to 6 

the limited evidence. The codes neuroticism, school year level, and aesthetic factors should 7 

be interpreted tentatively as: the flow measure was not previously subjected to 8 

psychometric testing; the large sample size in the study increased the potential for type 1 9 

errors; and the highest total degree of variance predicted by regression models including 10 

these codes was 8% (Coleman et al., 2018). Similarly, athlete julsil, self-regulation 11 

(dispositional flow), stress, and verbal aggression present quality concerns as the measures 12 

were based on grey literature (Han & Park, 2020; Kim et al., 2019). Additionally, Gaudreau et 13 

al. (2016) removed items from their measure of flow, thus raising some doubts with 14 

perceived achievement, while the code fun should be interpreted with caution due to the 15 

limitations of measures of flow and fun used by Mandigo and Couture (1996). Finally, 16 

findings on differences in flow between positions (Castillo-Rodriguez et al., 2020) did not 17 

refer to global flow, while it was unclear why flow was assessed before soccer training and 18 

competitions, which creates validity concerns. 19 

Discussion 20 

 This study aimed to systematically review, synthesise, and appraise literature on flow 21 

states in youth sport, PA, and PE. The review demonstrates that the evidence base has 22 

expanded considerably in recent years, with 76.92% of the 39 included studies published in 23 

or after 2010. Furthermore, research on flow in youth sport, PA, and PE has considerable 24 
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global interest, with samples drawn from 16 countries across five continents. Findings 1 

concerning each of the review questions are discussed in the following sections.  2 

Methods Used to Study Flow: Overview and Critique    3 

The review identified several issues with methods used to study flow in youth sport, 4 

PA, and PE. Measurement of flow in youth sport, PA, and PE is highly variable, with 22 5 

different measures employed in 38 quantitative studies. Notably, more than three-quarters 6 

(k = 29) of these studies used the flow scales (Jackson & Eklund, 2002; Jackson & Marsh, 7 

1996; Jackson et al., 1998, 2008), or translated versions of these measures. Despite their 8 

widespread use, the dominance of these scales is problematic as recent research has raised 9 

concerns with the discriminant validity of one of the most commonly used measures, the 10 

FSS-2 (Jackman et al., 2017), and it remains unknown whether the conceptualisation of flow 11 

underpinning these measures reflects the flow state in youth sport, PA, and PE (see 12 

Conceptualisation of Flow). Further, only 60% of studies that used multi-item, componential 13 

measures reported acceptable reliability on all flow subscales and/or scales, while 12 studies 14 

used measures with concerns surrounding validity and several reported poor factor loadings. 15 

The psychometric properties of only 14.29% of measures used by studies in the review were 16 

previously tested specifically in youths in published research, with these studies reporting 17 

issues with factor loadings (García-Calvo et al., 2008; González-Cutre et al., 2009) or internal 18 

consistency (Daşdan et al., 2012; González-Cutre et al., 2009). Furthermore, no studies that 19 

used the original, English language version of the flow scales (k = 15; Jackson et al., 1998, 20 

2008; Jackson & Marsh, 1996; Jackson & Eklund, 2002) stated that the suitability of these 21 

measures for youths was considered prior to administering the questionnaire. The absence 22 

of this crucial step is noteworthy given that the “reliability and validity of administering the 23 

adult version (of a questionnaire) to children would be suspect due to the child’s inability to 24 
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comprehend terminology and concepts” (Stadulis et al., 2002, p. 148). Although the 1 

validation studies of the flow scales included youths (Jackson & Marsh, 1996; Jackson & 2 

Eklund, 2002) and those in “late adolescence” (Jackson et al., 2008, p. 566), these 3 

participants were combined with adult participants in the analyses. Therefore, the review 4 

highlights the importance of testing measures of flow in children and youths, especially in 5 

terms of their format, content, and language (see Future Research Directions).  6 

Finally, despite the suitability of qualitative methods for studying subjective 7 

experiences (Jackson & Kimiecik, 2008), only one study collected qualitative data (da Silva et 8 

al., 2018), thus suggesting that valuable insights have yet to be explored in this area. 9 

Furthermore, the career-based interview method employed by da Silva et al. (2018) has 10 

been criticised in flow research in sport and exercise (Swann et al., 2018), which raises some 11 

concerns with the findings. As such, the synthesis highlights a need for more high-quality 12 

qualitative flow research in youth sport, PA, and PE.  13 

Conceptualisation of Flow  14 

 The synthesis revealed several conceptual issues with flow research in youth sport, 15 

PA, and PE. First, most understanding of flow in youth sport, PA, and PE is based on the nine-16 

dimensions framework (Csikszentmihalyi, 2002), which has been criticised in recent years 17 

(e.g., Hassmén et al., 2016; Moran & Toner, 2017; Swann et al., 2018). Subsequently, this 18 

raises some concerns with much of this evidence base given that the nine-dimensions 19 

framework was the most widely applied model. Second, as researchers have adopted the 20 

nine-dimensions framework and measures based on this conceptualisation without critically 21 

testing whether the framework and its associated measures capture the flow experience in 22 

youth sport, PA, and PE, this literature provides examples of “degenerative research” 23 

approaches (Swann et al., 2018, p. 266). Indeed, given that no qualitative study has explored 24 
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all characteristics of the flow experience in youth sport, PA, and PE, this is problematic in 1 

two ways: first, it is difficult to determine whether issues with existing conceptualisations 2 

identified by recent event-focused interview studies in adults (e.g., Jackman et al., 2017) 3 

generalise to youths, and, second, it is unclear if the conceptual frameworks applied in this 4 

area are valid reflections of flow in these contexts. Indeed, of the 29 quantitative studies 5 

that used measures based on the nine-dimensions framework, only four conducted factor 6 

analysis, with each of these studies reporting issues. In turn, this suggests that the 7 

conceptualisation of flow applied to research in youth sport, PA, and PE requires more 8 

testing, which is paramount to advance understanding in this area.  9 

Antecedents Associated with Flow  10 

 A range of studies have examined antecedents associated with dispositional flow and 11 

state flow in youth sport, PA, and PE using cross-sectional designs. Although 30 of the 41 12 

codes in the review captured correlates of dispositional flow and state flow, findings for 13 13 

of these codes stemmed from just a single study, thus suggesting a lack of evidence in some 14 

areas. Nonetheless, the current review has identified cross-study evidence of several 15 

antecedents associated with flow in youth sport, PA, and PE. A noteworthy finding was that 16 

in PE, the most studied activity in the review, flow consistently demonstrated significant and 17 

positive correlations with task-involving motivational climate and task goal orientation, thus 18 

concurring with previous research that identified the importance of task orientation for flow 19 

in competitive adult athletes (Stavrou et al., 2007). Although the cross-sectional nature of 20 

the evidence in the current review offers little insight into how and why task-involving 21 

motivational climate and task goal orientation are related to flow, some potential 22 

explanations can be proposed based on recent work in adult sport (Swann et al., 2017) and 23 

college PE (Kawabata, 2018). For instance, a task-involving motivational climate focuses on 24 
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exploring personal potential (Ames, 1992), while adult athletes have reported that flow 1 

occurs in contexts that involve exploration and experimentation, and when pursuing ‘open 2 

goals’ (“see how well you can do” - Swann et al., 2017). The potential value of exploring 3 

one’s potential also resonates with findings from a study on PE in college students (aged 19-4 

26), which found that a 10-week intervention designed to encourage students to undertake 5 

gradually more demanding tasks produced significant increases in state flow (Kawabata, 6 

2018). These explanations, however, are somewhat speculative, and further research using 7 

more robust intervention designs (e.g., Kawabata, 2018) is necessary to advance knowledge 8 

of the relationships between flow, task goal orientation, and task-involving motivational 9 

climate – and other associations - identified in the synthesis.  10 

 From a sport perspective, a notable finding was that several studies identified 11 

positive relationships between confidence and flow in youth athletes. The majority of this 12 

correlational evidence was drawn from studies on junior tennis players, where the 13 

relationship between flow and confidence was moderate (Koehn, 2012) or large (Koehn, 14 

2013; Koehn et al., 2013a). Furthermore, the positive relationship between belief about 15 

ability and flow was also evident in other sports (e.g., da Silva et al., 2018; Drane & Barber, 16 

2018). The association between confidence and flow in youth athletes is not surprising given 17 

that confidence has been reported as a key element underlying flow occurrence in adult 18 

athletes (Jackman et al., 2020; Swann et al., 2017). These promising findings highlight the 19 

potential importance of building confidence in young athletes to facilitate flow, but a more 20 

in-depth understanding of the mechanisms underlying the confidence-flow relationship 21 

specifically in youth athletes is required.  22 
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Interventions and Mechanisms to Facilitate Flow States 1 

 A noteworthy finding is that limited advancements have been made on explaining the 2 

occurrence of flow or inducing flow in youth sport, PA, and PE. While researchers posited that 3 

contextual manipulations could produce changes in flow, none of these studies reported 4 

success. Furthermore, the contextual manipulations examined were not grounded in 5 

understanding of flow in youth contexts and were atheoretical. The only intervention that 6 

reported some success was imagery, which was associated with mean increases in state flow 7 

in small samples of male youth athletes in running (n = 3 - Koehn & Diaz-Ocejo, 2016) and 8 

tennis (n = 4 - Koehn et al., 2014). In interpreting these findings, however, several points 9 

should be considered. First, one tennis player reported a decline in mean state flow during the 10 

imagery intervention (Koehn et al., 2014), while Koehn and Diaz-Océjo (2016) also found a 11 

negative trend in state flow in one runner after the introduction of the imagery intervention. 12 

Hence, this suggests that the imagery interventions were not effective for 25-33% of the 13 

participants in these studies, thus raising some questions about the efficacy of imagery as an 14 

intervention for improving state flow in youth athletes. Second, while Koehn and Diaz-Océjo 15 

(2016) suggested that focusing on the proximal conditions of flow (i.e., challenge-skills 16 

balance, clear goals, and unambiguous feedback; Nakamura & Csikszentmihalyi, 2002) 17 

constituted “a strong theoretical approach” (p. 11), questions have been raised about 18 

whether these conditions represent a theory (Swann et al., 2018). Similarly, Koehn et al. 19 

(2014) proposed that specific imagery types “would facilitate the experience of relevant flow 20 

dimensions, which…would increase flow” (p. 49), but limited information was provided on 21 

how this would happen. Overall, these concerns highlight a need for higher quality research 22 

on flow interventions in youth sport, PA, and PE to make meaningful progress in this area. 23 
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Outcomes Associated with Flow  1 

 The synthesis revealed limited understanding of consequences associated with flow 2 

in youth sport, PA, and PE, with the majority of evidence drawn from single, cross-sectional 3 

studies. Nonetheless, the outcomes associated with flow in this review are overwhelmingly 4 

positive, with specific correlates including: greater intentions to be physically active; reduced 5 

stress; higher self-concept; and superior perceived achievement and objective performance. 6 

Given the desirability of these psychological and performance outcomes for youths of all 7 

ages, increasing the frequency and intensity of flow experiences in youth sport, PA, and PE 8 

could have important benefits. Therefore, future research should continue to examine 9 

outcomes of flow, but should move away from examining associations and seek to establish 10 

the short-term and long-term effects of flow states using more advanced study designs. For 11 

example, future studies could examine the potential effects of flow in PA on outcomes 12 

identified in the current review, as well as the impact on positive youth development 13 

outcomes (e.g., personal and physical outcomes - Holt et al., 2017).   14 

Future Research Directions 15 

 As the first systematic review of empirical work on flow in youth sport, PA, and PE, this 16 

study has identified a range of research directions that could promote progressive shifts in 17 

this field. A key area for future research on flow in youth sport, PA, and PA is to address 18 

methodological and conceptual issues highlighted by this review. Findings of the review 19 

suggest that exploratory research on the flow experience in youths is warranted to 20 

characterise the phenomenon in this population. Given the concerns with quantitative 21 

measurement of flow highlighted in this review, it is important for researchers to develop and 22 

use psychometrically valid and reliable measures to strengthen this evidence base. These 23 

measures should be developmentally-informed and consider cognitive, emotional, and social 24 
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developmental issues salient to youths (Smith et al., 2012), as well as measurement issues 1 

associated with younger populations (Whaley, 2007). Additionally, the review highlights a 2 

dearth of qualitative inquiry on flow in youth PA. Given concerns around retrospective recall 3 

in flow research, qualitative flow research in youths could employ event-focused interviews 4 

(Swann et al., 2016), which have advanced understanding of flow in adults (see Swann et al., 5 

2018).  6 

A second important direction for future research centres on the sampling of 7 

participants. In light of the inherent developmental variability between children and 8 

adolescents (Visek et al., 2013), further research is needed to understand the flow experience 9 

specifically in young children (5-12 years) in sport, PA, and PE contexts. More than three-10 

quarters (78.78% - k = 26) of studies that reported the sample’s mean age examined flow in 11 

samples aged between 13 and 15 on average (inclusive), with only two studies reporting a 12 

mean age below 13 years old (Gaudreau et al., 2016; Quintas et al., 2020). Further research in 13 

younger children is crucial to inform the development of age-specific recommendations that 14 

help coaches and PE teachers (e.g., primary school) to create environments that are more 15 

likely to facilitate flow states in this age group. Indeed, from a sport perspective, further 16 

research on flow in younger children could be highly valuable as sport experiences during 17 

early childhood can be crucial determinants of psychosocial development and long-term PA 18 

participation (Côté et al., 2009). Additionally, researchers that seek to quantitatively examine 19 

flow in young children should also ensure that measures are designed to suit the 20 

developmental stage of this age group (see Hall et al., 2009).  21 

Finally, more scholarly attention should be directed towards understanding how and 22 

why flow states occur in youth sport, PA, and PE. That is, researchers should now take steps 23 

towards answering calls to explain the mechanisms underlying the occurrence of flow states 24 
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(Swann et al., 2018). Thus, research should move beyond cross-sectional designs and 1 

integrate approaches that enable examination of cause-effect relationships, including 2 

experimental and longitudinal designs. For example, correlational evidence in this review 3 

could inform further experimental work on flow in youth sport, PA, and PE. Likewise, 4 

researchers should also examine how findings from adult PA contexts apply to youths. For 5 

instance, future research could examine whether the positive effects of an intervention 6 

targeting challenge-skills balance, clear goals, and unambiguous feedback (i.e., the proximal 7 

conditions of flow - Nakamura & Csikszentmihalyi, 2002) on state flow in college students 8 

(Kawabata, 2018) are replicated in primary school and secondary school PE settings. Similarly, 9 

studies could also critically test the contexts and mechanisms underlying flow occurrence in 10 

the proposed Integrated Model of Flow and Clutch States (Swann et al., 2017). Such research 11 

should also explore the potential influence of environmental (e.g., school setting, youth sport 12 

programs) and developmental factors (e.g., cognitive, emotional, and social) on flow states in 13 

youth sport, PA, and PE. Ultimately, generating a better understanding of the contexts and 14 

mechanisms underpinning the occurrence of flow in youths is vital to enable the development 15 

of more robust applied recommendations for coaches, PE teachers, and practitioners that 16 

help youths to experience flow, and its associated benefits, more consistently.  17 

Strengths and Limitations of the Review  18 

 As the first systematic review of flow in youth sport, PA, and PE, this review has several 19 

strengths. The review was systematic, with strategies employed to improve trustworthiness 20 

and transparency. Further, the findings have good internal validity due to the strict definition 21 

of youths, while the inclusion of studies from a variety of locations and contexts broadens the 22 

findings’ generalisability. Despite these strengths, several limitations should be noted. As only 23 

published studies in the English language were included, the conclusions could be susceptible 24 
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to publication and language bias, although unpublished and non-English papers can often 1 

have limited impact on review findings (Schmucker et al., 2017). Additionally, many included 2 

studies were conducted in countries where English is not the first language, thus suggesting 3 

that researchers are publishing in English language journals even if English is not the native 4 

language. Finally, the review included literature from sport, PA, and PE. Future reviews should 5 

examine flow in specific PA sub-domains (e.g., sport, PE) once evidence has grown sufficiently.  6 

Conclusions  7 

 Flow research in youth sport, PA, and PE has grown substantially, with more studies 8 

included in this review compared to previously published reviews in adult PA populations 9 

(Boudreau et al., 2020; Jackman et al., 2019; Swann et al., 2012). Various antecedents and 10 

outcomes associated with flow were identified, but little progress has been made in 11 

explaining how and why flow occurs in youth sport, PA, and PE. The findings suggest that the 12 

field would benefit from higher quality research and use of more progressive methods. 13 

Recommendations for future research include: the development of youth-specific flow 14 

measures; experimental work; a focus on younger children (5-12 years old); evidence-based 15 

interventions; and qualitative interview studies. Researchers should also critically examine 16 

commonly held assumptions about the conceptualisation and measurement of flow. 17 

Ultimately, these actions could help researchers to make more meaningful progress in 18 

understanding of flow in youth sport, PA, and PE contexts. By doing so, this will enable the 19 

development of more robust applied guidelines for coaches, teachers, and practitioners to 20 

increase the frequency and intensity of flow states for youths in sport, PA, and PE, which 21 

could have important benefits for engagement in these contexts.    22 
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Figure 1: Flow diagram illustrating the screening process. 

 

Id
e
n

ti
fi

c
a
ti

o
n

 

 

Records identified through database 

searching (k = 2267) 
 

Academic Search Complete (k = 415) 

APA PsycARTICLES (k = 4) 

APA PsycINFO (k = 139) 

CINAHL Complete (k = 77) 

MEDLINE (k = 243) 

PubMed (k = 223) 

Scopus (k = 183) 

SPORTDiscus (k = 126) 

Web of Science (k = 857) 

 

 

 Records identified through 

manual searches (k = 25) 

 

     

S
c
re

e
n

in
g

 

 
Records after duplicates 

removed (k = 1412) 
 

   

    

 

Records screened for 

relevance based on title and 

abstract  

(k = 1437) 
 

 Records excluded (k = 1366) 

     

E
li
g

ib
il
it

y
 

 

Full text articles assessed for 

eligibility  

(k = 70) 

 

 

Full text articles excluded, with primary 

reason (k = 31) 
 

• Not youths (k = 19) 

• No measurement of flow (k = 6) 

• Not a journal article (k = 3) 

• Not a relevant activity (k = 2) 

• Not in the English language (k = 1) 

     

In
c
lu

d
e
d

  

Full text articles included in 

review (k = 39)  

  

   

   

   

 

 



Table 1: Contextual information of included studies 

ID Author (Year) 

Sample characteristics 
Total (male/female) 

Mean age ± SD (range) Country Activity Study design (duration) Flow measurement Analytical method 

1 Ada et al. (2018) 493 (242/251) 
13.38 ± 0.95/13.32 ± 0.91 

Turkey Physical education  Cross-sectional  Dispositional Flow Scale-2 
for Physical Education 
(Turkish) 

Confirmatory factor analysis 
Hierarchical multiple regression 

analysis 
2 Bakirtzoglou and Ioannou 

(2011) 
200 (100/100) 
15.42 ± 1.23 (15-16) 

Greece Physical education Cross-sectional Trait Flow Scale Correlational analysis 
MANOVA 
Hierarchical regression analysis 

3 Briegel-Jones et al. (2013; 
quantitative) 

21 (10/11) 
13.24 ± 1.51 

United Kingdom Yoga and swimming  Experimental (10 weeks)   Short Dispositional Flow 
Scale 

2 x 2 ANOVA 

4 Çağlar et al. (2017) 220 (134/86) 
16.28 ± 1.17/14.24 ± 1.38 

Turkey Multi-sport (basketball, soccer, 
volleyball, and handball) 

Cross-sectional Dispositional Flow Scale-2 
(Turkish) 

Correlational analysis 
Hierarchical multiple regression 

analysis 
5 Carrasco Beltrán et al. 

(2018) 
47  
15.57 ± 0.72 (14-17) 

Chile  Physical education (soccer) Experimental (11 weeks)   Flow State Scale (Spanish) ANOVA 

6 Castillo-Rodríguez et al. 
(2020) 

147 (147/0) 
14.70 ± 0.50 

Spain Soccer  Cross-sectional  Flow State Scale (Spanish) t-test 
Correlational analysis 
ANOVA 
MANOVA 
Linear regression test 

7 Cervelló et al. (2006) 1103 
14.30 ± 0.70 

Spain  Physical education Cross-sectional  Dispositional Flow Scale 
(Spanish) 

Correlational analysis 
MANOVA  

8 Chalip et al. (1984) 75 (37/38)  
Age not reported (high 

school) 

USA  Organised sport, informal 
sport, gym class 

Longitudinal (1 week) Experience sampling 
method 

Distribution analysis  

9 Coleman et al. (2018) 1,812 (814/988)1 
14.50 ± 1.10 

Australia  Multi-sport  Cross-sectional  4-item measure  Correlational analysis 
Hierarchical multiple regression  

10 Coterón et al. (2013) 131 (79/52) 
15.75 ± 1.22 

Spain Basketball Cross-sectional  Flow State Scale (Spanish) Correlational analysis 
Stepwise regression analysis 

11 da Silva et al. (2018) 4 (4/0) 
18 

Brazil Rugby  Cross-sectional  Interview  Content analysis 

12 Drane and Barber (2016) 1,628  
15.22 ± 1.52 (13-18) 

Australia  Multi-sport  Cross-sectional  3-item measure  Structural equation model 
Invariance testing 
Two-way interactions 
Correlational analysis 

13 Franco et al. (2017) 1,076 (520/556)  
15.24 ± 1.63 (12-18) 

Spain Physical education Cross-sectional Dispositional Flow Scale-2 
(Spanish) 

t-test 
Correlational analysis  
Stepwise regression analysis 

14 Franco et al. (2020)  1,872 (884/988) 
15.01 ± 0.83 

Spain, Argentina, 
Colombia 

Physical education Cross-sectional  Dispositional Flow Scale-2 
(Spanish)  

Confirmatory factor analysis 
Correlational analysis  
Cluster analysis  
Structural equation modelling 

15 García-Calvo et al. (2008) 2,036 (1,186/850) 
17.80 ± 2.10 (14-19) 

Spain Physical activity and multi-
sport (soccer, tennis, 
swimming, volleyball) 

Cross-sectional Flow State Scale (Spanish) Confirmatory factor analysis 
Correlational analysis 

16 Gaudreau et al. (2016; 
Study 2) 

85 (0/85) 
12.71 ± 2.36 (9-18) 

Not reported Gymnastics Prospective (1 month) Short Flow State Scale Correlational analysis  
Hierarchical regression analysis 

17 González-Cutre et al. (2009) 779 (358/421) 
13.95 ± 1.44 (12-16) 

Spain  Physical education  Cross-sectional Dispositional Flow Scale-2 
(Spanish) 

Confirmatory factor analysis 
Correlational analysis 
Structural equation model 

18 Gucciardi et al. (2009) 75 (75/0) 
14.442 (≤ 15) 

Australia  Australian rules football  Experimental (6 weeks) Dispositional Flow Scale-2 MANCOVA 

19 Han and Park (2020) 470 (201/269) 
17-19  

South Korea Physical education Cross-sectional 5-item measure Confirmatory factor analysis 
Structural equation modelling 



 

20 Hermann and Vollmeyer 
(2016) 

36 (0/36) 
14.94 ± 1.22 

Germany  Soccer  Experimental Flow Kurz Skala MANCOVA 

21 Kim et al. (2019) 425 (262/163) South Korea Physical education Cross-sectional Athletic Flow Scale  Confirmatory factor analysis 
Correlational analysis 
Structural equation modelling  

22 Koehn (2012)  59 (35/24) 
13.64 ± 1.61 (11-16) 

Australia Tennis  Prospective (30 minutes) Flow State Scale-2 Correlational analysis 
Univariate regression analysis 

23 Koehn (2013) 59 (35/24) 
14.03 ± 1.40 (11-16) 

Australia Tennis  Cross-sectional  Flow State Scale-2 Correlational analysis 
Linear multiple regression analysis 
Hierarchical multiple regression 

24 Koehn and Díaz-Ocejo 
(2016) 

3 (3/0) 
14-18 

Qatar Running  Single-case intervention (4 weeks) Short Flow State Scale-2 
(Arabic) 

Visual inspection  
Binomial tests 

25 Koehn and Morris (2012)  188 (115/73)  
14.88 ± 1.50 (12-18) 

Australia Tennis  Cross-sectional  Flow State Scale-2 Confirmatory factor analyses 
Congeneric model testing 
t-tests 
Correlational analyses 
Regression analyses  

26 Koehn and Morris (2014; 
quantitative) 

84 (55/29) 
14.45 ± 1.53 (11-18) 

Australia Tennis  Cross-sectional  Dispositional Flow Scale-2 t-test 
Correlational analysis 
Two-way repeated measures ANCOVAs 

27 Koehn et al. (2013a) 261 (180/81) 
14.34 ± 1.57 (11-18)  

Australia and New 
Zealand 

Tennis Cross-sectional Dispositional Flow Scale-2 
and Flow State Scale-2 

Correlational analysis 
Canonical correlation  
Regression analyses 

28 Koehn et al. (2013b)  60  
13.83 ± 1.45 

Australia  Tennis Experimental Flow State Scale-2 t-test 
Correlational analysis 
Hierarchical regression analyses 

29 Koehn et al. (2014) 4 (4/0) 
14 (13-15) 

Australia Tennis Single-case intervention (6 weeks) Flow State Scale-2 Visual inspection  
Binomial tests 

30 Mandigo and Couture 
(1996) 

382 Canada Physical activity Longitudinal (6 weeks) Experience sampling 
method 

ANOVA 

31 Mannell et al. (2005) 219 (99/120) 
14.20  

Canada  Physical activity Longitudinal (1 week) Experience sampling 
method  

ANOVA  

32 Martin et al. (2006) 171 (96/75) 
13.57 ± 1.38 

Australia Physical activity Cross-sectional Short Dispositional Flow 
Scale 

Correlational analysis 

33 Martin et al. (2010; time 
point 1) 

213 (81/132) 
17.00 ± 0.96 

Australia  Physical activity  Cross-sectional Short Dispositional Flow 
Scale 

Correlational analysis  

34 Moreno Murcia et al. (2008) 413 (322/91)3 
13.74 ± 1.34 (12-16) 

Spain Multi-sport  Cross-sectional  Dispositional Flow Scale 
(Spanish) 

Correlational analysis 
MANOVA  
Hierarchical regression analysis 

35 Moreno et al. (2010) 413 (322/91)3 
13.74 ± 1.34 (12-16) 

Spain Multi-sport  Cross-sectional  Dispositional Flow Scale 
(Spanish) 

Correlational analyses 
Structural equation modelling  

36 Parker et al. (2010) 705 (367/338) 
17.00 ± 0.96 

Australia  Physical activity Cross-sectional  Short Dispositional Flow 
Scale 

MANOVA 
Structural equation modelling  

37 Quintas et al. (2020) 417 (195/222) 
11.10 ± 1.70 

Spain  Physical education: dance and 
exergaming  

Experimental (4 weeks) Dispositional Flow Scale-2 
(Spanish) 

t-test 
Mann-Whitney U test 
ANOVA 

38 Sicilia Camacho et al. (2008) 983 (498/485) 
14.80 ± 0.91 (14-16) 

Spain Physical education Cross-sectional Dispositional Flow Scale 
(Spanish) 

Correlational analysis 
Cluster analysis 
MANOVA 
ANOVA 

39 Stormoen et al. (2016) 167 (89/78) 
(17-19) 

Norway Physical education  Cross-sectional  Norwegian Flow Kurz Scala t-test 
Correlational analysis 
Path analysis  

Notes: (1) it is recognised that the number of females and males does not equate to the total, but this was not explained in the original study; (2) the mean age of the entire sample was obtained by calculating a weighted mean age for 
participants across the three study conditions; (3) these studies sampled the same participants and were regarded as an independent sample 



Table 2: Study quality based on the mixed methods appraisal tool (MMAT; Hong et al., 2019). 

Author(s) Category of study design 

Assessment criteria based on study design 

1 2 3 4 5 

Ada et al. (2018) Quantitative descriptive Yes Yes No Yes Yes 

Bakirtzoglou and Ioannou (2011) Quantitative descriptive Yes Yes No Yes Yes 

Briegel-Jones et al. (2013; quantitative) Quantitative non-randomised Yes No Yes Yes Yes 

Çağlar et al. (2017) Quantitative descriptive Yes Yes Yes Yes Yes 

Carrasco Beltran et al. (2018) Quantitative non-randomised Yes No Yes Yes No 

Castillo-Rodríguez et al. (2020) Quantitative descriptive Yes Yes No Yes No 

Cervelló et al. (2006) Quantitative descriptive Yes Yes No Yes Yes 

Chalip et al. (1984) Quantitative descriptive Yes Yes No Yes No 

Coleman et al. (2018) Quantitative descriptive Yes Yes No Yes Yes 

Coteron et al. (2013) Quantitative descriptive Yes Yes No Yes Yes 

da Silva et al. (2018) Qualitative  Yes No No No No 

Drane and Barber (2016) Quantitative descriptive Yes Yes No Yes Yes 

Franco et al. (2017) Quantitative descriptive Yes Yes No Yes No 

Franco et al. (2020)  Quantitative descriptive Yes Yes No Yes Yes 

García-Calvo et al. (2008) Quantitative descriptive Yes Yes No Yes No 

Gaudreau et al. (2016; study 2) Quantitative descriptive Yes Yes No Yes Yes 

Gonzalez-Cutre et al. (2009) Quantitative descriptive Yes Yes Yes Yes Yes 

Gucciardi et al. (2009) Quantitative randomised controlled trial Can’t tell Yes Yes Can’t tell Yes 

Han and Park (2020) Quantitative descriptive Yes Yes No Yes Yes 

Hermann and Vollmeyer (2016) Quantitative randomised controlled trial Can’t tell Yes Yes No Yes 

Kim et al. (2019) Quantitative descriptive Yes Yes No Yes Yes 

Koehn (2012)  Quantitative descriptive Yes Yes Yes Yes Yes 

Koehn (2013) Quantitative descriptive Yes Yes Yes Yes Yes 

Koehn and Díaz-Ocejo (2016) Quantitative non-randomised Yes No Yes Yes Yes 

Koehn and Morris (2012)  Quantitative descriptive Yes Yes Yes Yes No 

Koehn and Morris (2014; quantitative) Quantitative descriptive Yes Yes Yes Yes Yes 

Koehn et al. (2013a) Quantitative descriptive Yes Yes Yes Yes Yes 

Koehn et al. (2013b)  Quantitative non-randomised  Yes Yes Yes Yes No 

Koehn et al. (2014) Quantitative non-randomised  Yes Yes Yes Yes Yes 

Mandigo and Couture (1996) Quantitative descriptive Yes Yes No No Yes 

Mannell et al. (2005) Quantitative descriptive Yes Yes Yes Yes No 

Martin et al. (2006) Quantitative descriptive Yes Yes Yes Yes Yes 

Martin et al. (2010; time point 1) Quantitative descriptive Yes Yes Yes Yes Yes 

Moreno Murcia et al. (2008) Quantitative descriptive Yes Yes No Yes Yes 

Moreno et al. (2010) Quantitative descriptive Yes Yes No Yes No 

Parker et al. (2010) Quantitative descriptive Yes Yes Yes Yes Yes 

Quintas et al. (2020) Quantitative non-randomised Yes Yes Yes Yes Yes 

Sicilia Camacho et al. (2008) Quantitative descriptive Yes Yes No Yes Yes 

Stormoen et al. (2016) Quantitative descriptive Yes Yes Yes Yes Yes 

Note: The quality of each study was assessed in accordance with the appropriate criteria in the mixed methods appraisal tool (MMAT; 
Hong et al., 2019), with responses categorised as: yes (satisfy quality criterion); no (does not satisfy quality criterion); or can’t tell (cannot 
tell if quality criterion is satisfied). Further information on the study quality appraisal is presented in Appendix 6. 

 



Table 3: Conceptualisation and measurement of flow in studies included in the review  

Conceptual framework Measure Published measure Author(s) Items 

Internal consistency (α)  Flow analysis  

Factor analysis  Global Subscale Global Subscale 

Nine-dimensions 
(Csikszentmihalyi, 2002) 
 

TFS (Jackson et al., 1998) Yes Bakirtzoglou and Ioannou (2011) 36 - -  Yes No No 

Spanish DFS (Santos-Rosa, 2003)1 No Cervelló et al. (2006) 36 .91 -  Yes No No 

Moreno et al. (2010) 36 .91 -  Yes No No 

Spanish DFS (García-Calvo et al., 2005)1 No Moreno Murcia et al. (2008) 36 .91 .58-.75 Yes Yes No 

Spanish DFS (García-Calvo et al., 2007)1 No Sicilia Camacho et al. (2008) 36 .94 .65-.80 Yes Yes No 

DFS-2 (Jackson & Eklund, 2002) Yes Gucciardi et al. (2009) 36 - .67-.91 No Yes No 

Koehn et al. (2013a)  36 .91 .71-.84 Yes Yes No 

Koehn and Morris (2014) 36 .85-.89 .69-.92 Yes Yes No 

Spanish DFS-2 (García-Calvo et al., 2008) No2 Franco et al. (2017)2 36 - .74-.83 No Yes No 

Franco et al. (2020)2 353 - .67-.80 Yes No Yes 

Spanish DFS-2 (Gonzalez-Cutre et al., 2009) Yes Gonzalez-Cutre et al. (2009) 36 .92 .69-.85 Yes No Yes 

Quintas et al. (2020) 36 .95 -  Yes Yes No 

Turkish DFS-2 (Aşçı et al., 2007) Yes Caglar et al. (2017) 34 .88 -  Yes No No 

Turkish DFS-2 for PE (Daşdan et al., 2012) Yes Ada et al. (2018) 36 - -  Yes No Yes 

Short DFS (Jackson et al., 2008) Yes Briegel-Jones et al. (2013) 9 - n/a Yes No No 

Martin et al. (2010) 9 .88 n/a Yes No No 

Parker et al. (2010) 9 - n/a Yes No No 

3-item measure (Tiggemann & Slater, 2001) No Drane and Barber (2016) 34 .89 n/a Yes No No 

4-item measure (Tiggemann & Slater, 2001) No Coleman et al. (2018) 4 .90 n/a Yes No No 

Spanish FSS (Garcia-Calvo et al., 2008) Yes Castillo-Rodríguez et al. (2020) 36 - ≥ .60  No Yes No 

Carrasco Beltran et al. (2018) 36 - .72-.84 No Yes No 

Coterón et al. (2013) 36 .87-.92 - Yes No No 

García-Calvo et al. (2008) 36 ≥ .70 ≥ .70 Yes Yes Yes 

FSS-2 (Jackson & Eklund, 2002) 

 

Yes Koehn (2012)  36 .95 .76-.88 Yes Yes No 

Koehn (2013) 36 .95 .76-.88 Yes No No 

Koehn and Morris (2012)  36 - .74-.87 No Yes Yes 

Koehn et al. (2013a)  36 .91 .70-.85 Yes Yes No 

Koehn et al. (2013b) 36 - .65-.84 Yes Yes No 

Koehn et al. (2014) 36 - - Yes No No 

Short DFS (Jackson et al., 2008) Yes5 Martin et al. (2006) 9 .82 n/a Yes No No 

Short FSS (Jackson et al., 2008) (Arabic) No6 Koehn and Díaz-Ocejo (2016) 9 - n/a Yes No No 

Short FSS (Jackson et al., 2008) No7 Gaudreau et al. (2016) 64 .72 n/a Yes No No 

Eight-dimensions (Rheinberg, 

2008) 

FKS (Rheinberg et al., 2003) Yes Hermann and Vollmeyer (2016) 10 .83 - Yes No No 

Norwegian FKS (Rheinberg et al., 2003) Yes Stormoen et al. (2016) 10 .76 - Yes No No 

Channel model 
(Csikszentmihalyi, 1975) 

ESM (Larson & Csikszentmihalyi, 1983) Yes Chalip et al. (1984) 2 n/a n/a Yes n/a n/a 

Quadrant model (Massimini et 
al., 1987) 

ESM (Larson & Csikszentmihalyi, 1983) Yes Mandigo and Couture (1996) 2 n/a n/a Yes n/a n/a 

Yes Mannell et al. (2005) 2 n/a n/a Yes n/a n/a 

Not reported Athletic Flow Scale (Kwon, 2008) No Kim et al. (2019) 63 .88 n/a Yes No Yes 

Flow in PE (Seo, 2009) No Han and Park (2020) 5 .90 n/a Yes No No 

Notes: (1) each study cited a different source. The psychometric properties are unclear (see Appendix 6); (2) both studies stated that the Spanish DFS-2 was employed, but the cited source only examined the psychometric properties 
of the state flow measure (García-Calvo et al., 2008); (3) items were removed in the analyses due to poor factor loadings; (4) no explanation for the removal of items was provided; (5) information on the psychometric properties of 
the Short DFS was not reported (Jackson et al., 2008) until after the paper by Martin et al. (2006) was published. However, Jackson et al. (2008) reported that the same measure was employed by Martin et al. (2006); (6) the scale was 

translated into Arabic, but was not psychometrically tested; (7) the measure was validated, but four items were removed from the original measure; (8) abbreviations used as follows: n/a = not applicable; DFS = Dispositional Flow 
Scale; ESM = experience sampling method; FKS = Flow Kurz Scala; FSS = Flow State Scale; PE = physical education; TFS = Trait Flow Scale; (9) references for measures used in included studies are presented in Appendix 9. 

 



Table 4: Analytical themes, descriptive themes, codes, sources, and summary of synthesis findings for dispositional flow. 

Analytical theme 
Descriptive 

theme Code Source Summary of findings contributing to the synthesis 

Antecedents of DF Participant 
characteristics  
  

Gender  1, 2, 9, 
31, 34 

DF did not differ significantly between males and females (1, 2, 34).  
Males experienced significantly more flow than females in sport (9) and spent significantly more time in flow during PA than females (31). 

PA involvement  1, 7, 
12, 13, 
31, 32, 
33, 36 

DF was significantly and positively related to PA behaviour (32, 33), and was significantly higher in the maintenance versus the pre-contemplation and 
contemplation stages of PA (36).  

Compared to less active adolescents, more active adolescents reported significantly higher scores on 9/9 flow dimensions (13) and reported significantly 
more time in flow (31). 

Volume of weekly PA significantly predicted DF in Year 9’s, but not in Year 12’s (12).  
Athletes reported significantly higher DF in PE versus non-athletes (7). 

School year level  9 Year of school was not significantly related to, or a significant predictor, of DF (9).  

Skill level  26 Significant differences in DF were only found in 3/9 flow dimensions between club and higher-ranked players (26).   

Personality 
factors  
  

Absorption 27 No significant relationship between tendency for absorption in everyday life and DF in tennis competition (27). 

Action control  27 Action control was significantly and positively related to DF (pre-occupation subscale), but only predicted 4.80% unique variance in DF (27). 

Aesthetic factors 9 Aesthetic satisfaction and aesthetic salience significantly predicted DF (9).  

Athlete julsil 21 Athlete julsil did not significantly predict flow (21).  

Confidence in ability 12, 17, 
21, 27 

Ability self-concept was related to, and significantly predicted, DF in sport (12). 
Perceived competence was significantly related to DF, and predicted DF (17). 
Self-efficacy was significantly and positively related to DF (21). 
Trait confidence was significantly and positively related to DF in competitive tennis and predicted 7.50% of unique variance in DF (27). 

Dispositional goal orientation   2, 7, 
14, 17, 
32, 33, 
34, 38 

PA flow was significantly and inversely related to impeding cognitions and maladaptive behaviour in older adolescents (33) but was not significantly 
related to impeding cognitions or maladaptive behaviour in younger adolescents (32). PA flow was significantly and positively related to adaptive 
cognitions and adaptive behaviours in younger adolescents (32) but was not significantly related to adaptive cognitions or adaptive behaviours in older 
adolescents (33).  

Youths with a high motivational profile, which included high task and ego orientation, reported higher DF (14).  
Ego and task orientation were significantly related to DF (2, 7, 34, 38) and significantly predicted DF (2, 34). 
Responsibility goals and relationship goals were significantly and positively associated with DF, and social goals predicted DF (17).  

Imagery use 27 Imagery use was significantly and positively related to DF in competitive tennis, and predicted 8% variance in DF (27). 

Motivation  1, 12, 
35 

Self-determined motivation was significantly associated with, and predicted, DF (35). 
Intrinsic motivation and identified regulation significantly predicted DF, while amotivation and external regulation did not (1).  
Attainment value was related to and significantly predicted DF in sport (12). 

Neuroticism 9 Neuroticism was a significant, negative predictor of DF in sport (9).  

Self-regulation  21 Self-regulation was significantly and positively related to DF (21). 

Contextual 
factors 

Motivational climate  2, 4, 7, 
17, 34, 
35, 38 

DF was significantly and positively related to task-involving climate (2, 4, 7, 17, 34, 35, 38). 
DF was significantly and positively related to ego-involving climate (2, 4, 7, 34, 35), and was not significantly related to ego-involving climate (4, 17, 38). 

Performance context 8, 26 A significant interaction was found between context and skill level, with higher ranking players reporting significantly more flow in training and club 
players reporting significantly more DF in competition (26). 

Flow was more likely to be reported in informal sport than in organised sport or gym class (8). 

Interventions and 
mechanisms for DF 

Activity type Activity type 3, 37 No significant interaction effect of gamification and time on DF in PE (37). 
No significant main effect or interactive effect (time x group) of yoga on DF in swimmers (3). 

Psychological 
skills  

Mental toughness training  18 Significantly higher scores after a mental toughness training program compared to a standard training control group in 2/9 flow dimensions in Australian 
rules football (18). 

Traditional psychological skills 
training  

18 Significantly higher scores after a traditional psychological skills program compared to a standard training control group in 2/9 flow dimensions in 
Australian rules football (18). 

Outcomes of DF Psychological 
outcomes 

Future intentions to be 
physically active 

13, 14 All flow dimensions were significantly and positively correlated with higher future PA intentions in high and low PA groups (13). 
DF significantly predicted intentions to be physically active (14). 

Self-perceptions  12, 33 Identity was positively related to DF in Year 9’s and Year 12’s (12). 
DF was significantly and positively related to general physical self-concept and PA self-concept, but not health self-concept (33). 

Stress 19 DF in PE was a significant, negative predictor of school life stress (19). 

Verbal aggression  19 DF in PE was not a significant predictor of verbal aggression (19). 

Notes: (1) abbreviations used as follows: DF = dispositional flow; PA = physical activity; PE = physical education; (2) additional details on findings contributing to the synthesis (e.g., effect sizes) are presented in Appendix 5. 

 



Table 5: Analytical themes, descriptive themes, codes, sources, and summary of synthesis findings for state flow. 

Analytical theme 
Descriptive 

theme Code Source Summary of findings contributing to the synthesis  

Antecedents of SF Participant 
characteristics   

Gender 10, 25, 39 No significant differences in SF between males and females in basketball (10).  
SF was experienced similarly by males and females (25). 
Males reported significantly more flow than females (39). 

General performance 25 Higher perceptions of general tennis performance were significantly and positively related to 8/9 flow dimensions (25).  

Playing position  6 No significant differences between soccer positions in 9/9 flow dimensions before competition, and no significant differences in 7/9 flow dimensions 
before training (6). 

Personality 
factors 
 

Absorption 27 No significant relationship between tendency for absorption in everyday life and SF in tennis competition (27). 

Action control 27 Action control (preoccupation subscale) was significantly and positively related to flow in tennis competition (27). 

Dispositional goal 
orientation   

10, 15, 39 SF was significantly and positively related to task orientation and ego orientation (15).  
Competence and relatedness were significantly and positively related to SF (10, 39). Autonomy was significantly related (39) and not significantly 

related (10) to SF.  

Imagery use 27, 28 General use of motivational general-arousal and motivational general-mastery imagery was significantly and positively related to SF in tennis 
competition, but cognitive-specific, cognitive-general, and motivational-specific were not significantly related (27). 

General imagery use was significantly and positively related to SF in tennis service and groundstroke tasks (28). 

Trait confidence 27, 28 Trait confidence was significantly and positively related to SF in competitive tennis (27), and in a tennis service and groundstroke task (28). 

Psychological 
state factors 
 

Emotions 11, 23 Rugby players reported that positive emotions facilitated flow, whereas negative emotions inhibited SF (11).  
Intensity of cognitive anxiety and intensity of somatic anxiety were not significantly associated with SF (23). Direction of cognitive anxiety and 

direction of somatic anxiety were significantly and positively associated with SF but did not significantly predict SF (23). 

Motivation 16, 25 Self-determined motivation before and after a competition were significantly and positively related to SF, whereas non-self-determined motivation 
before and after a competition were significantly and inversely related (16). 

Competition commitment was significantly and positively related to 9/9 flow dimensions (25). 

Self-regulation  11, 25 Concentration, feeling prepared, and game goals were reported to be facilitative to flow, whereas concentration issues were inhibitive (11). 
Feeling prepared was significantly and positively related to 8/9 flow dimensions (25). 

State confidence 11, 22, 
23, 25 

Ability and competition certainty were significantly and positively related to 7/9 and 8/9 flow dimensions, respectively (25). 
Confidence was reported to facilitate flow (11), and state confidence was significantly and positively related to SF (22). 
Direction and intensity of state confidence were significantly and positively associated with SF, and significantly predicted SF (23). 

Contextual 
factors 

Performance context 6, 25 Competition importance was significantly and positively related to 7/9 flow dimensions (25). Competition environment (i.e., facilitative or inhibitive) 
was only significantly related to 1/9 flow dimensions (25). 

Small differences in SF before training versus competition were found in 5/9 flow dimensions (6). 

Social context 11, 16 Intragroup difficulties were considered to be inhibitive to flow (11). 
Parental autonomy support and coaching autonomy support were not significantly related to SF during a gymnastics competition one month later 

(16). Coaching autonomy support was significantly and positively related to SF at lower levels of parental autonomy support (16). 

Interventions and 
mechanisms for SF 

Psychological 
skills  

Imagery 24, 29 Moderate-to-large increases reported in SF in three middle distance runners during in an imagery intervention phase (24), and a significant increase 
in SF was found in 3/4 junior tennis players during an imagery intervention phase (29).  

Task 
manipulations 

Task manipulations  5, 20, 28 Significant differences were only found in 3/9 flow dimensions between the first and final session in an 11-week extracurricular SSG program (5).  
No significant difference in SF found between self-paced (service) and externally-paced (groundstroke) tasks in tennis (28), or while performing a 

soccer dribbling task in a stereotype threat versus a control condition (20). 

Outcomes of SF Performance 
outcomes  

Objective performance  25, 28, 29 Significantly higher scores on 4/9 dimensions were found in tennis winners versus losers (25). SF was significantly and positively related to 
performance in tennis service and groundstroke tasks, but the flow subscales only predicted significant variance in groundstroke performance 
(28). 

SF was “substantially lower” (p. 52) when tennis players lost versus when they won (29).  

Perceived achievement  16 Perceived achievement during a gymnastics competition was significantly and positively associated with SF (16). 

Psychological 
outcomes 

Fun 30 Fun was significantly higher in the flow quadrant in 3/6 sport games in PA versus the apathy quadrant, and in 2/6 sport games in PA versus the 
anxiety quadrant (30). 

Notes: (1) abbreviations used as follows: PA = physical activity; PE = physical education; SSG = small-sided games; SF = state flow; (2) additional details on findings contributing to the synthesis (e.g., effect sizes) are presented in Appendix 5. 
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