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Sport participants' ability to be concentrated and ignore distractors has been recognized 5 as a crucial cognitive skill for optimizing cognitive and motor learning. To date, no 6 instrument enables to assess concentration and distraction during a sport situation. This 7 paper aimed at developing and validating the Sport Situation Attentional Questionnaire 8 (SSAQ) among French sport participants. Study 1 developed items measuring the level 9 of concentration and distraction. Content validity was assessed with a panel of experts, 10 and by using cognitive interview with ten sport sciences students. Study 2 included 164 11 sport sciences students, and explored the factor structure of the questionnaire. 12 Exploratory factor analysis refined the scale to 18 items and supported a four-factor 13 model: concentration on the task, concentration due to the teacher, distraction away 14 from the task, and distraction toward the teacher. Study 3 included 216 sports sciences 15 students and confirmed the factor structure. Results showed satisfactory internal 16 consistency, convergent and divergent validity, as well as gender invariance. The 17 relationships between SSAQ factors and state anxiety subscales supported concurrent 18 validity. Study 4 included 481 high school students and supported a four-factor model, 19 using confirmatory factor analysis. Results also supported the convergent, divergent 20 validity and reliability of the SSAQ. Combined, these studies provided preliminary 21 evidence to support the psychometric properties of the SSAQ, a questionnaire that could 22 be used to assess sport participants' perceived concentration and distraction during a 23 sport situation.

155 Following the steps of scale development and validation [START_REF] Boateng | Best practices for developing and validating scales for health, social, and 702 behavioral research : A primer[END_REF]Messick, 156 1995), Study 1 aimed to develop a preliminary version of the SSAQ. The first step was to 157 provide a clear definition of attentive sport participant. Secondly, an item generation was 158 conducted, identifying appropriate questions that fitted the previous definition (Boateng et al., 159 2018). Third, items content validity was examined by the evaluation of a panel of experts, and 160 cognitive interviews were conducted [START_REF] Boateng | Best practices for developing and validating scales for health, social, and 702 behavioral research : A primer[END_REF][START_REF] Messick | Validity of psychological assessment : Validation of inferences from 810 persons' responses and performances as scientific inquiry into score meaning[END_REF]. The panel of 161 experts' evaluation and cognitive interview focused on the discrimination and the reliability 162 of the scale to control the risks of deviation of personal interpretations and decision-making 163 due to unclear items [START_REF] Cohen | Research methods in education[END_REF]. 164 165 Study 1: Domain identification 166 The first step in our scale development was to provide a clear definition of an attentive sport 167 participant, to ensure that the measurement tool adequately captured the concept of attentive 168 sport participant, eliminating extraneous content [START_REF] Boateng | Best practices for developing and validating scales for health, social, and 702 behavioral research : A primer[END_REF]. From existing 169 definitions in the sport [START_REF] Moran | The psychology of concentration in sport performers : A cognitive 813 analysis[END_REF][START_REF] Wulf | Optimizing performance through intrinsic motivation and 889 attention for learning : The OPTIMAL theory of motor learning[END_REF] and PE literature 170 [START_REF] Maldonado | Teacher 803 autonomy support in physical education classes as a predictor of motivation and 804 concentration in Mexican students[END_REF][START_REF] Ntoumanis | A prospective study of participation in optional school physical 821 education using a self-determination theory framework[END_REF], we identified how an attentive sport participant 171 has been defined, what does imply a good concentration, and which distractors could occur 172 during a sport situation. The first part of the definition of an attentive sport participant was to 173 consider the concentration on the task and the distraction away from the task because a sport [START_REF] Moran | The psychology of concentration in sport performers : A cognitive 813 analysis[END_REF][START_REF] Wulf | Optimizing performance through intrinsic motivation and 889 attention for learning : The OPTIMAL theory of motor learning[END_REF]. The second 176 part of the definition of an attentive sport participant was to consider the supervisor as an 177 exogenous cue about the task, which could be relevant when he/she supports the sport 178 participant's cognitive processes (e.g. [START_REF] Wulf | Optimizing performance through intrinsic motivation and 889 attention for learning : The OPTIMAL theory of motor learning[END_REF], or irrelevant when he/she 179 interferes in the sport participant's cognitive processes (e.g. [START_REF] Liukkonen | Motivational climate and 800 students' emotional experiences and effort in physical education[END_REF]. In that 180 respect, the definition of an attentive sport participant was the following: a sport participant 181 would be attentive when he/she is able to focus on the relevant cues (e.g. the task, the 182 supervisor's instructions) by not being distracted by irrelevant cues (e.g. distractors linked to 183 the task, distraction linked to the supervisor). From this definition, the research team could 184 not identify a suitable questionnaire to measure concentration and distraction during a sport 185 situation, because distraction, as well as the supervisor contribution on the 186 concentration/distraction process, were not considered. 13 296 that the assumption of normality was not met, the EFA with maximum likelihood method was 297 fairly robust, justifying its use [START_REF] Gaskin | On exploratory factor analysis : A review of recent 765 evidence, an assessment of current practice, and recommendations for future use[END_REF] 348 The third study aimed at assessing the structural aspect and the external aspect of the SSAQ 349 validity [START_REF] Messick | Validity of psychological assessment : Validation of inferences from 810 persons' responses and performances as scientific inquiry into score meaning[END_REF] with sport sciences students, confirming the factor structure of the 350 SSAQ and testing the concurrent validity of the scale on state anxiety. The second goal of this 351 study was to assess the generalizability aspect of the SSAQ validity [START_REF] Messick | Validity of psychological assessment : Validation of inferences from 810 persons' responses and performances as scientific inquiry into score meaning[END_REF].

352 Therefore, social desirability was controlled because of the human tendency to present oneself 353 in the best possible way could significantly distort the information obtained through self-354 assessments [START_REF] Van De Mortel | Faking it : Social desirability response bias in self-report 869 research[END_REF]. Finally, measurement invariance was examined to 355 determine if the four-factor structure of the SSAQ was the same across gender groups. Then, 356 differences in score according to the gender were examined, because this consideration is 357 commonplace in the sport group dynamics literature, frequently identifying gender as 358 moderation variable [START_REF] Benson | Understanding the consequences of newcomer integration 695 processes : The sport team socialization tactics questionnaire[END_REF], and because gender differences has been shown 359 to influence cognitive ability (Alavi et al., 2019). Differences in score according to the sport 360 experience were also examined because attentional behaviors could differ between an expert 361 practicing with more automatic attention and a novice practicing with more controlled 362 attention (Abernethy et al., 2007). 396 Social desirability. The Marlowe-Crowne Social Desirability scale form C [START_REF] Reynolds | Development of reliable and valid short forms of the Marlowe-831 Crowne social desirability scale[END_REF] 397 evaluates social desirability with 13 items. Participants rated "true" or "false" to answers 398 concerning their personal attitudes (e.g. "I am always courteous, even to people who are 399 disagreeable"). The present study used a French adaptation, which have been administered by 400 Verardi et al. (2010) with 697 participants (M age = 32.14; SD age = 13.76), including 370 401 women and 327 men. The authors reported a satisfactory internal consistency (α = .63). 402 403 Data Analysis 404 Data analysis were performed using SPSS Amos 22. Missing values were inspected and 405 univariate normality distribution was tested. A confirmatory factor analysis (CFA) with 406 maximum likelihood robust estimator was applied on the SSAQ to confirm the structure of 407 the scale. A CFA were also conducted with the CSAI-2 and the social desirability scale.

408 Following adjustments indices were used and their satisfactory cut-off points are mentioned in 409 brackets [START_REF] Hu | Cutoff criteria for fit indexes in covariance structure 780 analysis : Conventional criteria versus new alternatives[END_REF]: the chi-square fit index (χ²), Comparative Fit Index and 410 Tucker-Lewis Index (CFI and TLI > .90 were satisfactory and > .95 were excellent), Root 411 Mean Square Error of Approximation (RMSEA < .08 indicated adequate model, < .06 412 excellent fit), and RMSEA 90% confidence intervals. To test the measurement model's 413 reliability, the composite reliability (CR > .70; [START_REF] Hair | A primer on partial least 778 squares structural equation modeling (PLS-SEM)[END_REF] was examined in addition to 414 the internal consistency using Cronbach's alpha. To complete the structure analysis, 415 convergent validity was assessed using the Average Variance Extracted (AVE > .5) and 416 divergent validity was assessed using the Average Shared Variance (ASV < AVE; Hair et al., 2 near here] 474 475 Correlations with the CSAI-2 confirmed the concurrent validity of the SSAQ (Table 3). Low 476 positive correlations between distraction away from the task and somatic state anxiety, and 477 between distraction toward the teacher and cognitive state anxiety and somatic state anxiety 478 were found. Low negative correlations between distraction away from the task and self-479 confidence were also observed. These results were in line with previous studies showing that 480 state anxiety was related to distractibility, but especially when stimuli was threat related 481 [START_REF] Eysenck | Anxiety and cognitive 750 performance : Attentional control theory[END_REF]. This could explain why the correlations with the distraction factor 482 dimensions were low, because the teacher was considered as a factor of state anxiety, but 483 probably not as a threat. Usually, state anxiety is related to distraction (Eysenck & Wilson, 484 2016;[START_REF] Grossbard | Competitive anxiety in 772 young athletes : Differentiating somatic anxiety, worry, and concentration disruption. 773[END_REF], and interacts less with the willingness of focusing on the task or 485 the teacher. Another explanation of the weak correlations with SSAQ factors could be related 486 to the calculation of Pearson's correlations, relying on the covariance of two variables divided 487 by the product of their standard deviation [START_REF] Bishara | Reducing Bias and Error in the Correlation Coefficient 698 Due to Nonnormality[END_REF]. The high skewness and 488 high kurtosis, due to floor and ceiling effects (Supplementary file 2), could have limited the 489 correlation effect [START_REF] Bishara | Reducing Bias and Error in the Correlation Coefficient 698 Due to Nonnormality[END_REF]. [START_REF] Brenner | Social desirability bias in self-reports of physical 705 activity : Is an exercise identity the culprit? Social Indicators Research: An 706[END_REF]. For example, Study 3 found that the distraction factor 666 dimensions were slightly affected by the social desirability response bias.

667

In conclusion, the present studies provided evidence for the validity and reliability of 

  was retained and that their personal information would remain confidential 150 and intended only for research purposes. These provisions were applied for all subsequent 151 studies. Each study has been formally notified to the French National Commission of 152 Informatics and Liberty (N°2017-261; N°2017-266

  adopt an external focus on the relevant informations on the task, and ignore 175 irrelevant informations and distractors

  data collection in Study 2 and Study 3 were on different campuses or sports premises, 367 no participants had the opportunity to take part in both data collections. In Study 3, the 368 participants were 216 sports sciences students (M age = 18.91 years; SD age = 1.30), including 369 96 women and 120 men. The first author distributed the surveys immediately after a sport 248 men.[START_REF] Isoard-Gautheur | Validation of a 784 French version of the athlete burnout questionnaire (ABQ)[END_REF] reported satisfactory internal consistency 394 for self-confidence (α = .79), cognitive state anxiety (α = .79), and somatic state anxiety (α = 395 .74).

  with all CR above .70. Correlations between each factor dimensions 468 were almost all significant. Concentration factor dimensions had significant and negative 469 relationships with distraction away from the task. Concentration factor dimensions were 470 positively related to each other as well as distraction factor dimensions. All Cronbach's alpha 471 were above .70, meeting the requirements for internal consistency. 472 473 [Table

  consisted in 481 high school students (M age = 15.40 years; SD age = .87), 545 including 317 girls and 161 boys (3 did not specify their gender), from 23 different high 546 schools. A single class from each school took part in the study, based on the PE teachers' 547 approval. The first author distributed the surveys immediately after a sport situation (after a 548 warm-up) during a regular PE lesson. The teacher was present but did not interact with the 549 students. Participants answered the SSAQ on a Likert scale of seven points ranging from one 550 "absolutely not agree" to seven "absolutely agree." The inventory took approximately five 551 minutes to complete. Sports practices were athletics (n = 33), climbing (n = 23), rugby (n = 552 21), volleyball (n = 27), basketball (n = 55), team handball (n = 30), table tennis (n = 15), 553 artistic gymnastics (n = 54), badminton (n = 64), step (n = 46), and strength training (n = 554 113). 555 556 Data Analysis 557 Data analysis were conducted using the statistics software SPSS Amos 22. Missing values 558 were examined and univariate normality distribution was analyzed. A CFA with maximum 559 likelihood robust estimator was applied on the SSAQ to confirm the structure of the scale, 560 using the same criteria described in Study 3. The measurement model's reliability was tested 561 by examining the composite reliability, the internal consistency of each factor dimension, the 562 convergent validity, and the divergent validity, with the same criteria described in Study 3.
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  Note. Study 2: n = 164 sport sciences students; Study 3: n = 216 sport sciences students; Study 4: n = 481 high school students; M = Mean; SD = Standard Deviation; Skew. = Skewness value; Kurt. = Kurtosis value; CTASK = Concentration on the task. CTEACHER = Concentration due to the teacher. DISTASK = Distraction away from the task. DISTEACHER = Distraction toward the teacher; a = DISTASK skewness and kurtosis scores were calculated without DISTASK3; b = DISTEACHER skewness and kurtosis scores were calculated without DISTEACHER20

  Des = Social Desirability χ² =84, df = 63, p = .035, TLI = .86, CFI = .89, RMSEA = .04, LO 90% = .01, HI 90% = Initial confirmatory factor analysis (without error covariance between item 6 and item 18) in Study 3 and 4 Study 3 Note. Study 3: n = 216 sport sciences students. CTASK = Concentration on the task. CTEACHER = Concentration due to the teacher. DISTASK = Distraction away from the task. DISTEACHER = Distraction toward the teacher
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  research is that the SSAQ relies on students' perceptions of whether they felt 663 concentrated and distracted during the sport situation. With any self-reported measure, there 664 are always concerns with memory recall, social desirability and the truthfulness of responses 665
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Table 1 .

 1 668 the SSAQ. The SSAQ could be used to conduct research with individuals during a sport 669 situation implying a supervisor, aiming at assessing the predictors and consequences of sport Exploratory factor analysis with maximum likelihood method and internal consistency (Study 2)
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670 participants' concentration and distraction on various variables such as emotion, motivation, 671 learning, and performance. The SSAQ fosters initiatives such as exploring the role of 672 pedagogical strategies during sport situations on sport participants' concentration and 673 distraction. The SSAQ could also be used by supervisors to evaluate the level of 674 concentration and distraction of individuals during a sport situation. 675 676 Disclosure statement 677 The authors declared no potential conflicts of interest or financial benefits. This research did 678 not receive any specific grant. C . I directed more my attention to the teacher than to the exercise .32 Note. a = Cronbach's alpha of 20-SSAQ; b = Cronbach's alpha of 18-SSAQ; c = items excluded from 18-SSAQ; To facilitate the reading, all values < .32 were not reported; English items have not been validated; French validated items are available in Supplementary file 1.

Table 2 .

 2 Factor correlations, variances, means, standard deviations and internal consistencies (Study 3) 

	Page 37 of 50	International Journal of Sport and Exercise Psychology
		1	2	3	4	CR AVE ASV M	SD
		1. Concentration on the task .87 .41 *** -.55 *** n.s .88 .59	.16 5.28 1.08
		2. Concentration due to the teacher .90 -.18 **	n.s .89 .62	.07 4.82 1.44
		3. Distraction away from the task	.80	.23 ** .81 .51	.13 3.24 1.59
		4. Distraction toward the teacher			.76 .77 .47	.02 1.75 .98
		Note. α = diagonals; CR = Composite Reliability; AVE = Average Variance Extracted; ASV = Average Shared Variance; M. = Mean; SD =
		Standard Deviation; n.s = no significant; ** = p < .01; *** = p < .001			

URL: http://mc.manuscriptcentral.com/rijs

Table 3 .

 3 Outcomes correlations, descriptive statistics and internal consistencies (Study 3)

	International Journal of Sport and Exercise Psychology	
		SC	CSA	SSA	Soc Des
	Concentration on the task	n.s	n.s	n.s	n.s
	Concentration due to the teacher	n.s	n.s	n.s	n.s
	Distraction away from the task	-.19 **	n.s	.20 ***	-.21 **
	Distraction toward the teacher	n.s	.15 *	.14 *	-.15 *
	Mean	3.02	1.71	1.48	7.08
	Standard Deviation	.68	.78	.49	2.77
	Cronbach's alpha	.89	.91	.66	.64

Note. SC = Self-Confidence; CSA = Cognitive State Anxiety; SSA = Somatic State Anxiety excluding the item 4; Soc Des = Social Desirability; n.s = no significant; * = p < .05; ** = p < .01; *** = p < .001 Page 38 of 50 URL: http://mc.manuscriptcentral.com/rijs

Table 4 .

 4 Measurement invariance testing across gender groups(Study 3) 

	Page 39 of 50		International Journal of Sport and Exercise Psychology	
	Model	χ²(df)	RMSEA	CFI	TLI CM	Δ χ²	Δ RMSEA Δ CFI Δ TLI
			(90% CI)				(Δdf)		
	a: Configural	417.170	.054	0.917 0.900	-	-	-	-	-
		(256) ***	(.045 -.064)						
	b: Metric	432.080	.053	0.916 0.905	a	14.910	-.001	-.001	.005
		(270) ***	(.044 -.062)				(14)		
	c: Scalar	457.969	.053	0.912 0.906	b	25.889	.000	-.004	.001
		(288) ***	(.043 -.061)				(18)		
	Note. The subsamples for the different measurement invariance analyses were women (n = 96), and men (n = 120); df = degrees of freedom;
	RMSEA = Root Mean Square Error of Approximation; CI = Confidence Interval; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index;
	CM = comparison model; *** = p < .001.						

URL: http://mc.manuscriptcentral.com/rijs

Table 5 .

 5 Factor correlations, variances, means, standard deviations and internal consistencies (Study 4) Supplementary file 1. Item comprehension of the pool of 20 items in Study 1 Supplementary file 2. Scoring distribution of the SSAQ in Study 2, 3 and 4

	1	2	3	4	CR AVE ASV M	SD
	1. Concentration on the task .90 .47 *** -.55 *** -.19 *** .90 .64	.19 5.28 1.27
	2. Concentration due to the teacher	.87	-.26 *** -.15 ** .86 .56	.10 4.69 1.46
	3. Distraction away from the task		.76	.42 *** .76 .45	.18 3.47 1.62
	4. Distraction toward the teacher			.73	.74 .42	.08 2.06 1.21
	Note. α = diagonals; CR = Composite Reliability; AVE = Average Variance Extracted; ASV = Average Shared Variance; M. = Mean; SD =
	Standard Deviation; n.s = no significant; ** = p < .01; *** = p < .001