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Abstract

Objective: The evolution of artificial intelligence in sports coaching has accelerated significantly. To benefit
from its educational capabilities, sports coaches must have Al literacy. In this regard, the present study aimed
to analyze Al literacy among sports coaches through a case study of coaches in Kurdistan province.
Methodology: The research method was quantitative and based on structural equation modeling. A total of 208
sports coaches were selected as a statistical sample based on random and convenience sampling. The
measurement tools included the perceived knowledge questionnaire from Chen et al. (2020), the application
questionnaire from Wang and Zhang (2020), and the ethics and evaluation questionnaire from Bai and Cheng
(2015). Expert opinions confirmed face and content validity, confirmatory factor analysis was used for construct
validity, and Cronbach's alpha and composite reliability were used for reliability.

Results: The findings indicate that the use of artificial intelligence has a positive and significant effect on
perceived knowledge of artificial intelligence (coefficient = 0.84), on the evaluation of the use of artificial
intelligence (coefficient = 0.15), and on the ethics of artificial intelligence (coefficient = 0.78). Perceived
knowledge of artificial intelligence and ethics of artificial intelligence also have positive and significant effects
on the evaluation of the use of artificial intelligence, with coefficients of 0.14 and 0.62, respectively. Finally,
perceived knowledge of artificial intelligence and ethics of artificial intelligence mediate the relationship
between the use of artificial intelligence and the evaluation of the use of artificial intelligence among sports
coaches in Kurdistan province with coefficients of 0.11 and 0.49, respectively.

Conclusion: The findings of this study extend existing frameworks in the field of Al literacy to sports coaching.
Sports organizations, including federations and sports boards, should facilitate the increase of coaches' literacy
and competencies in the field of Al by holding courses, workshops, lectures, etc.
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Extended Abstract

Summary

The purpose of the present study is to examine the relationship between the dimensions of Al literacy among
sports coaches, using a case study of coaches in Kurdistan province. The findings indicate that the use of
artificial intelligence has a positive and significant effect on perceived knowledge of artificial intelligence, on
the evaluation of the use of artificial intelligence, and on the ethics of artificial intelligence. Also, perceived
knowledge of artificial intelligence and ethics of artificial intelligence have a positive and significant effect on
the evaluation of the use of artificial intelligence, respectively.

Introduction

Artificial intelligence literacy is recognized as a fundamental necessity for effective participation in an
information-based society. It includes understanding basic concepts, the ability to interact with intelligent
systems, and critical analysis of the ethical and social implications of this technology (29). A review of studies
shows that most research has been conducted in developed countries (48), and the experiences of coaches in
Iran have received less attention. Therefore, the purpose of the present study is to examine the relationship
between the dimensions of Al literacy among sports coaches, using a case study of coaches in Kurdistan
province.

Methodology and Approach

The present study was applied in terms of purpose and descriptive-survey in nature, and structural equation
modeling was used to test the research hypotheses. The statistical population of the study included all sports
coaches in Kurdistan Province. Convenience sampling was used to select the statistical sample, and the
minimum sample size was considered to be 240 people. The research tools included questionnaires on perceived
knowledge of artificial intelligence, the application of artificial intelligence, the ethics of artificial intelligence,
and the evaluation of the application of artificial intelligence on a five-point Likert scale (from very low =1 to
very high = 5) (29). To assess face and content validity, the initial questionnaire was provided to 6 experts, and
necessary amendments were made according to their opinions. The questionnaire was designed online through
the Pressline website, and its link was placed on the social media channels and groups of various sports
disciplines in coordination with the provincial sports board. After about two weeks and two reminders, when
the number of returned questionnaires reached 240, the data collection process was stopped. After reviewing the
questionnaires, 208 questionnaires were finally identified as suitable for analysis. The reliability of the research
constructs was also confirmed using Cronbach's alpha coefficient and composite reliability. Descriptive statistics
were used to analyze the demographic status of the participants using SPSS version 27, and structural equation
modeling and SmartPLS version 4 were used to test the research hypotheses.

Result and Conclusion

The findings from the structural equation analysis showed strong and significant relationships among these
dimensions, and each plays a decisive role in improving the overall level of Al literacy among sports coaches.
The results also showed that greater use of Al can lead to improved application evaluation. The findings indicate
that the use of Al tools plays a significant role in increasing sports coaches' perceived knowledge. The findings
also indicate that the perceived knowledge of Al has a significant effect on the evaluation of its application. The
results also showed that Al ethics has a positive and significant effect on the evaluation of this technology's
application. Finally, based on the results of the data analysis, it was determined that Al ethics can act as a
mediator in the relationship between the use of technology and the increase in the evaluation of Al application.
In general, the findings indicate that the use of Al in the field of sports coaching has a direct and significant
effect on promoting Al ethics, increasing perceived knowledge, and improving the evaluation of its application.
Based on the research findings, several practical solutions are proposed, including: 1. Developing specialized
and skill-based training through designing and holding workshops, short-term courses, and in-service courses
specifically for sports coaches with a focus on artificial intelligence, including topics such as artificial
intelligence and sports data analysis in the curricula of physical education and sports management; 2.
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Strengthening technological infrastructure in sports by equipping clubs and sports centers with tools and
software based on artificial intelligence (for video analysis, athlete performance monitoring, training
management, and injury prevention), creating common digital platforms among coaches for exchanging
experiences and using shared data, 3. Developing ethical and legal frameworks by designing ethical codes of
conduct for the use of sports data, protecting athletes' privacy, and preventing algorithmic bias, creating national
standards to ensure the safe, transparent, and fair use of artificial intelligence technologies in sports, 4.
Motivating and providing organizational support for coaches by providing financial incentives and professional
privileges to coaches who use Artificial intelligence technologies in their coaching process; the Ministry of
Sports and Youth and federations support research and implementation projects in the field of applying artificial
intelligence in sports, 5. Strengthening technological culture among coaches and athletes by promoting a
positive and informed view of artificial intelligence through sports media and specialized associations, training
athletes to collaborate more effectively with coaches in using artificial intelligence tools, and 6. Creating
scientific and industrial cooperation networks by developing cooperation between universities, technology
companies, and sports institutions to design indigenous software and tools tailored to the needs of Iranian sports,
forming specialized working groups at the provincial and national levels to monitor and improve the level of
artificial intelligence literacy of coaches to improve and promote the level of artificial intelligence literacy of
sports coaches in Kurdistan Province and the country's sports community in general.
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Figure 1. Conceptual research model
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Table 2. Evaluation of reliability, convergent validity, and factor loading of the research instrument
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Table 3. Divergent validity of research dimensions using the Fornell and Larker matrix method
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</ ¥Y Y/-YA ARNY Eae 5ign 3 p)l8 ol <= oad Sy il < egian (her (6,55 Hé6
ofe e \Y/- QY DARYA Eoan g 35 ol <= DI < cgras (g 55, H7

Gl st o b3 j0 50 gt ool 4o 8 aeo oo lis e sl paie I o)LJ ol 00wl £ Jgaz 0 a5 sbiles
R Egman ghgd 6 pS S ol lid wlis (t-value > 1.96) s)ls o ls gme JI pliws S bl (3555 Gloye Gl o Lhegh
Ol 50 (EY/-YA) (eoian ogm ool Sy (ls 5 ((FVY/-OV) (egian oo US| 5 )b 5l egian (g2 00,15 Sbj)

Syl ghle gre Sl liws S Ll 39

G5 Al 9 Sy

S5 e 18 50 5900 polie 51 (o plarear aSh (1B Cuje S plpied kSA ()55 Gl Sln Sakae Shen Slgw
A8 1y (el gloasly alys o s LT baools Jlows g ap55 9 (gt (92 Jgol b a5 Slupe ol 0ud ke (05555
Jelod Baa b pol> iy dLiwly cnl 5o (0F) auS osliiul (55 35 S (L8859 0 Shee Judod ol 5l g 0057 A0k
Mz pMRg3 (sogkie w9zlr (bl 2 ploxl pliws ST bl (L3555 Gleye (59,90 aalllan b (23555 Gl e (Egan by Slgw
3y30 sogian hsm 3 )5 (o)l o eyian Gigh BB oshan Shen 65 S (e ytan Sign oadiS s ails Jald Lol axy
SIS g Sl J18 Jlolie 5 (593 (aulg olal cnl lee ol plis 6 b SYsle ot 5l Jol> (glaaidly aiid 5718 (o) 2
S o Wl (2359 Oltye (Sgian Gisp Slges (IS prlans i) ) (gloaiiS e 285 L]

il 315 555 Oty 0aBS 55 s il 1 (5Kt B gian Sign syl 5l esliul wiies o] 5| (Sl Loazil
2 e by Wil oo dadigr (6,5l (555,50 50 Jee a2 ols LaS 4S sl gusn (VoY) Sl 5 Sl gy b s
Ols 3 (Eoran isd (655,54 65,5 5T (VYY) ol Kes o 5il5 opizman (OF) 858 cote il olp)l5 2l 5 S0
9,00 5 (TR) 0500 plalas (oo 5o (o5ian (oo Slgws (il azeii )0 5 (ogian (agm 5l QLT Gl (Ll cage lales
Ol lr (esran h9p slaylnl 5l esliial aie; ;5 (93,50 Slalllas 5 os i 5 (e (D590l Slooygd 58 s Sleiinyg
ool 31 T Gl 55913 ol syl 5l e 05,50 L b 00,8 (i abgr e slaclin 5 gm0 (S5 31 (5559
SO i)l d5ee 4 Wlgi oo (otas (g 5 it osliial ol (i @l rrizmen iy S el ol o (egtas (e
ohlS Jebss il 0is,S aST 4 o s caillas (V- YY) oL Kem o 6815 o (Yo V) o5an 5 0oz gl b asdly ol g joeie o
drogs ubul plp ((B) V) das o 2l (50,0,15 (5,0 oy 5 (2Bly L), Lo Ho 1) BT LUl cwiedse slas,sls b
boaslen loye U oS ol eoras (heo sla)lpl (oo 65 )50 ln it slacee B (23555 35150 5 olol 998 o
e Oleeye 47,2 3 ol Ol oo @l ol el edle iled b)) e 1) 655l Cnl el 5 3l e sad
5 515 anlllas b st ol ol oo Linl38l 6,5Lb ool 0,18 JLE 5o bT 5 sl S oalii] egime Lbsn (slal3l ;|
Sy908 (ol (W BllamMe 4y S lios BT Cxge gian (osn (05,4 disls olis a5 sl lgten (VYY) ol San
Ol (e 00,5 (b e (sl (s sran (o9 (6505 s p (e (B3] SloolS IS 05 oo Slptitin (il by (V) 5 o

.)9....; SS Mg& 6[&6)51.3 )l oolawl ) ‘SCLA..J‘ 9 ‘;M?‘ LS)JJ)WJ?—M U’“")B)" QO ‘6'3 @L‘y 9 u’“‘)b

@ E( Licensed under a Creative Commons Attribution 4.0 International License.



£V Y oyled /Y Sl /A2 Skl /3355 53 Gl lis S ko

5 905 @l b asdly cal oyls ol o )l8 b)) ololine I (egran (g oasS e ils wis ol 5 (Sl beadly rizen
0218 (o35 (1o 5158 5| s il il s g 5 1S s il 258,5 an 45 ool Ly (Y- YY) ]S
L oaslsn BTG 0gd Pk playe (oyias Sign Slow sl gly plite ((Bj50l sloasly 958 so slpidiy dU (YA) 35lu oo
S ol Gl (gl @l (mizan AL pladl estan (hen glalil DLl 5 b)) 4 o Sl 5 5 Ll a8y
Sisp SN Jpol 4 4z g5 wisitae (V2 YY) oylSem 5 505 .3,10 (55515 0l 087 o3yl 2 (6 lolime 5 a3l e gimn o
W Sl 55 (o559 Lamme 50 onlplis (V) 05 o0 (bgel Wiy, 1o (5,518 cnl S (b))l wge plalae e 40 (e gian
S ooz ez (998 b olKaly 5 baygomsl )08 095 o Slatin W aiiS i | 65518 (3ndy 5 b)) CodeS wilgi oo
S s Oloye Ol 53 1 655l8 ool G pdy Tl (o )505 55 pogan ooy i g Lot )il Codlad ygzmen et
i)l 2 69l 3l eolinul ()35 51 o (il B (egtan Sigm ol S0 (uils 08 Sl lgiee @l (bl ol ogdle
oolaiul die) ¢ Soman bso 3 ladee ails aal38l a5s S 5155 (VYY) o) Sa g 6315 a8l ol sliwl,y 1o 0uS o la] )T 5,08
o asin daools Lol sdel Cuvoas b Geloly woles jo (V) WS o e OBl oles yo 1y s,gld ol cuie bl
WS Jos (poran 9 35 2l Gl s 59l 5SS a Ol by ) (labauly plsiea Wi oo (p5ran S SIS
S 55 (DI Jsol &y azgs aiils oST a5 ol gan (V4 12) 5l 5 04008 (Y + Y +) L1Ke0 5 syl iyl b azs oyl
S5 g0 Sl ez ;0 (FV FF) 058 o ogran (igp slocud b I 5l g SGees S50 crge (gl os 655 S
e b 5l s slaly S0 ailyny Glaye b adly OIS Uyl S35l L olyen ojlgan (3555 50 (£5mas (hgn slo)lnl 5l ooliza

S (619 0 0 AV giune joboay 51 g arsl andls (5 ,5ls ol
Gl e gan iga BT i) (s laline g peitins 53l (8555 (6 Kurpe 097 53 (Eyman Gisd 65,5 (IS S0
oyl 5l i a5 Sloye consl G Sl @l (l skt ol (nl 0aiiS' S5k gloatdly (T 0,57 b5,) Sguge g 0unS po il
5 oo ooliiul 4 Cond (g (W Cosli (55l slaced b s Ul SRl epdle S e colitul aiadse
2l 5 63518 (655 e e alatly 10 (GolS (milie (285 (5tan (h9e IS 0B (astie Geizen aLS e by O] 5l a¥stes
aS Dgu oo Baome gloj idu Sl gleslawl aSly s B egras (hsn bl eslatnl s (Ko o 4 ojle eg ol
S 5558 Ol (Foan Sigd Slgas amd so LA Ghagly sleaidl il ail sl s pdycdstes 5 DI Jpol Cule, Lol pen
Ol S g0 e |y len S e g (] kS ( DS ol 5 o 425 (2310 e Jals 45 el (sumaiz o3l
5 slasel 5 B Copml sl 3 55 g, atne; elaizh Sim il o e o Ll il e sl b ens ol
229 B Gisel e a8 Cel el (IS el lnl )0 Glaye (Ssran (B9 Slses drugt Sl e ol el il
bl 2 bline b earan e oaisS s uls ols olis s el LKoo et asl atsls wST IS sla i 5 Cuis
oyl Gl g (adly o)l Ghories 50 (g (QUIE ils ateej cnl 5o 6Vl Gl a5 Glaye 0)ls (5,5l cnl 08
©olS” Jelse 51 (S plorear 1) (egran (Agn Slgw ol Coreal Bl (pl aimd oo Gl 895 (£8))9 Slajls b cliie wiedgn
CoainS jo Liloy (5,58 (6,5 54 (lojed drwgi a5 C8,5 il ()lg8 o Egeme ;0 Sjlu go Ay Lo ye (5148 ,> drwgs
3l slgan ) (3559 50 (otan o wiile (i slacs sl 5l il g ol (6ol ot e Wl o0 € e 5tan Sisn BISD 5
Sl 3 egian Ghgm 3215 bl » s)loliae 3B egian (hgn BB Sl L 4 (latdl @ 4z by T g0
Ol ST )3 5 (g (egrtan Ghg I osliiul b Ladye (IS slaJoall giws g balaial) (2555 slasls g Laolal 598 o
oS ol i (6,500 Bl il Sgngr (Lo Sist 0,5 (bl g Al olyen (IS Jsol b )5ld al 5l eoliil b ais I3

Eyan Ghgt odd S50 s 5 eglas (gm0 )5 bl egian Ggn IS  (s)bline 15U egian (B9e 55 54

m Licensed under a Creative Commons Attribution 4.0 International License.



rry 15 5 GUS) (s B b (D) yg Ol e 33 (8 sheas i g 3 g el 0 (Kan 5 Ob2 parmo

Sy g hes 4025 b oS oslitul (egian (hee slajlnl 5l (25559 0059, lacdlad 1o (luye 998 o0 dnogi ulul (nl o)l
s o) 5 uils Sl sl paass Shjsel slaeyed 6,15 rizmen anled S ()T slacsgaze 5 Llie 5l (55 Gees
ohgr odd Sy uils wsls las a8l «pl g oogdle i Cogai |y eaian hen )l dles colatul Cude SISl Wilgi o Loian
I35 2 oleye lp e (objgal slaeyg0 5 laolS IS sl 3Y cnlpl sl ogtan Gagn 08 2yl 2 lolins b egras
52 3l Sloy93 (2lj)l 5yt 5933k (Slapians slml il Sal3El e gian Giga 3l yi5e esliul o (T BT 5 LUls b oy
(e B3 gy g b ) earas (hee il esliiul 15 353 3 Sles B aiiS SeS Gl 4 Wi oe &5 witin olsSa,
P ol 2l e elss ul (SalSe Coeal sniasplis egias e DB g 655 4 w0ad Sy Bl e Jels
51 M 5 A gine oolil (gl catis glao Juilins] 5 gzl 253 ys slooles 93,5 o slgiiens ol gl 1 Cens] eine
il (il g el elite bacg,5lid 5l ookl b oS (98 6,5y 50 (Sotan (550

daolS )5 6,155 0 5 >k Bk 5l Gilee 5 saast Glagijsel dawgi ) alez I lee Sal; wiz (Ghaghy slaatily wlul
Jelo5 5 (pgan (Be ol (ALRS (egtan (ea Cajeme b (oB))9 Gl oy Cwdd Ged (slro 90 5 DuedlisS (slae g0
Gk 3l Gigyg 0 ailglid slacale ) Cugi Y s Cupde 5 Gty slaaid) (ohjgel sladadw jo od5)s sleesls
S e ()88 59 0 Shee (il (pig JloS Sl R) (earas (hee p (e sla)Bla s g Walnl 4 (o559 ST e g LaelRaL g
g ¥ oS it glrodls jleslitul 5 apz Jobs sl Olye (e St Jlzms (sl bl dmsl ) 6ty 5 0208
OLE)55 (sogas mr > Lai (o559 slaosls jloslinal ae yo (BT sloasliorl >k Gk 5l G 5 (DI sz lr
wesias heh slais,sld 5 AVole 5 Glid eyl oolitul aanss gly Lo (gloo uibisl byl e ot S (&S s 5| opeSelx 5
o5l 5 4T Sl 4 148> Sl g Jlo laggie Sl Gk 5l Gl 5 Slojle alax 5 03 ool F 1G5y 50
szl s Glaskos sloojsy 5l oygemsl 08 5 (llez 5 (5555 L9 Calem S o ooliil 395 (Ko sl B 50 (ogian Sage
@ alalST g oo oS5 g sk 5l 0558 5 Olere lee 5o ail,ld i3 g B 135 )0 (Earan Lhgn o)l Al 4
llial 3l ookl 1o Gy b 3350 5,0 sl (L3559 (9] saass Glagemil s (o555 sleails) Boyb 5l (p5ras Sise
ol 5 5558 GlacS s deolRails (le (6, K0n anug sk 5l saio 5 ale 5,500 slaaSs sl £ 1 psian g0
sl o g Sliwl gl )3 (paads slaog 515 LSS (lnl ()9 58 b clite (oo slall 5 ba)l38le 5 (b (sl (2255
s g Glws S bl (23555 Ol e (Boras (B8 Slgw grlans Bl 5 Sgne Sln Ol (Bovae SE9 Slpw s S50 9 b
5 oo Slgiiay g &Il H9aS (L85 anel IS

0 )liyd S 03y i Wlgi o o] slaardly Lol soel ouds plomil (lss 5 sl (23555 lotye s ) Giohy Ol 4z ST ecales 5o
Gl o il ool aalllas jaS sladins) g dnwgi Jl> 50 Bblio ;5 ()55 (6,50 )3 (Eoras (9o g slaces B g la il
Sy 31 (55518 S50 5 o0t 935 sl S pote (g1 Slo s » Bae o5 ool & izmed s S 5 (69,90 anlllae S,
Ohs Olus alie) )0 09z g0 slasz )l (hegh (ol glaatil ol onygl ol b Slez mhaes )0 (335 6K 50 (Eokan Sign
s sbaglele 5 Hlaye (LIS Cwlw Gl uiedy)l (o slasaly 5 ools (5yS (8559 e oy 4 ) (Soras
Gy (ome M S5 4 Lo &5 aalllan ol e 5 0l 42010 ogtimn g p sitee (slalanmo 58 Gl pe (sla Sianls o5 )| g
lodpaly 0oy 4 Gl cnl 5l g a3l b Eoitie (559 (Slo i )0 (Eghan Shgo g (o) Sl (Sl LS 4 AL s s
S (o S8 Mallorer mhans 5o Olye Giigel po w2lsd e

Cole, 5 bl diges Bledlbl g aile e g (mosliwl ygie Judoi o5 locilel § cdlos jo IUS oy 5lge coled : SIS llamdlo

S 00

@ E( Licensed under a Creative Commons Attribution 4.0 International License.



Ery Y oyled /Y Sl /A2 Skl /3355 53 Gl lis S ko

ol 039y Bt g oo iy jo dod (el 9 05,50 <8l 3 Slosle mep 5l (Jlo S 45 gy (nl i Jbo (>
Sl s BB oS Lt ole e sl it ded 3 5 Lzl e lb )0 Gy s dad 1ol a9 &S Lo

D) S92y gy (nl jo (g2l (Bl (G g Lol Rl i@dle (B)leS

Sz 4 oS olgls 1 g beaslitinsyy eSS 50 (6, en Sz 4 gyl Wigad skl e p3Y 093 5 (a1 G100 5 ;ST

QS 6, Rl g (Sloj08 asily id egh cpl el 6 Kep 5 Gl e S Ay & il 8 Sren slacl 5 oo

References

1. Dudek S, Koziak W, Makieta M, Betkowska A, Kornacka A, Dudek W, Szostak K, Tomaka R, Byra A.
Revolutionizing sports: the role of wearable technology and Al in training and performance analysis.
Quality in Sport. 2025 Mar 7; 39: 58456-. https://dx.doi.org/10.12775/QS.2025.39.58456

2. Toto GA. A Systematic review on digital technologies on sport science: didactic of sport. Formazione &
insegnamento. 2022 Jan 31; 20(1 Suppl.):001-12.

3. Naraine ML, Hayduk T, Doyle JP. Embracing the Digital Frontier: Introduction to the Routledge Handbook
of Digital Sport Management. In The Routledge Handbook of Digital Sport Management 2022 Dec 1 (pp.
1-3). Routledge.

4. Hoxha S. Technological innovations in sports: Advancing performance, accuracy, and global impact. The
Journal of Bio-based Marketing©. 2025:135.

5. Chatterjee S, Bhattacharjee KK. Adoption of artificial intelligence in higher education: A quantitative
analysis using structural equation modeling. Education and Information Technologies. 2020 Sep;
25(5):3443-63. https://doi.org/10.1007/s10639-020-10159-7

6. Von Krogh G. Artificial intelligence in organizations: New opportunities for phenomenon-based theorizing.
Academy of Management Discoveries. 2018 Dec; 4(4):404-9. http://doi.org/10.5456/amd.2018.0084

7. Ghosh I, Ramasamy Ramamurthy S, Chakma A, Roy N. Sports analytics review: Artificial intelligence
applications, emerging technologies, and algorithmic perspective. Wiley Interdisciplinary Reviews: Data
Mining and Knowledge Discovery. 2023 Sep; 13(5):e1496. https://doi.org/10.1002/widm.1496

8. Wang P, Wang A, Wang S. Integrating multimodal Al technologies for sports injury prediction and
rehabilitation: Systematic review. Journal of Human Sport and Exercise. 2026; 21(1):22-37.
https://orcid.org/0009-0002-0036-6515

9. Spiteri BJ, Dingli A. Al in Sports: Shaping the Next Generation of Athletes. In Growing Up with Al:
Understanding the Impact of Al on the New Generation 2026 Feb 7 (pp. 193-210). Cham: Springer Nature
Switzerland. https://doi.org/10.1007/978-3-032-02260-8 10

10. Tjoa E, Guan C. A survey on explainable artificial intelligence (xai): Toward medical xai. IEEE transactions
on neural networks and learning  systems. 2020  Oct  20;32  (11):4793-813.
https://doi.org/10.1109/TNNLS.2020.3027314

11. Efe A. An assessment over the impact of artificial intelligence on sports activities and the sports industry.
Canakkale Onsekiz Mart Universitesi Spor Bilimleri Dergisi. 2023 Oct 10;6(3):76-101.
https://doi.org/10.47506/comusbd.1252279

12. Rana M, Mittal V. Wearable sensors for real-time kinematics analysis in sports: A review. IEEE Sensors
Journal. 2020 Aug 24; 21(2):1187-207. https://doi.org/10.1109/JSEN.2020.3019016

13. Fayed AM, Mansur NS, de Carvalho KA, Behrens A, D’Hooghe P, de Cesar Netto C. Artificial intelligence
and ChatGPT in orthopedics and sports medicine. Journal of Experimental Orthopedics. 2023 Jul 26;
10(1):74. https://doi.org/10.1186/s40634-023-00642-8

14. Hammes F, Hagg A, Asteroth A, Link D. Artificial intelligence in elite sports—a narrative review of success
stories and challenges. Frontiers in sports and active living. 2022 Jul 11; 4:861466.
https://doi.org/10.3389/fspor.2022.861466

@ E( Licensed under a Creative Commons Attribution 4.0 International License.


https://dx.doi.org/10.12775/QS.2025.39.58456
https://doi.org/10.1007/s10639-020-10159-7
http://doi.org/10.5456/amd.2018.0084
https://doi.org/10.1002/widm.1496
https://orcid.org/0009-0002-0036-6515
https://doi.org/10.1109/TNNLS.2020.3027314
https://doi.org/10.47506/comusbd.1252279
https://doi.org/10.1109/JSEN.2020.3019016
https://doi.org/10.3389/fspor.2022.861466

rre 15 5 GUS) (s B b (D) yg Ol e 33 (8 sheas i g 3 g el 0 (Kan 5 Ob2 parmo

15. Claudino JG, Capanema DD, de Souza TV, Serrdo JC, Machado Pereira AC, Nassis GP. Current approaches
to the use of artificial intelligence for injury risk assessment and performance prediction in team sports: a
systematic review. Sports Medicine Open. 2019 Dec; 5(1):28. https://doi.org/10.1186/s40798-019-0202-3

16. Li A, Huang W. A comprehensive survey of artificial intelligence and cloud computing applications in the
sports industry. Wireless Networks. 2024 Nov; 30(8):6973-84. https://doi.org/10.1007/s11276-024-039351

17. Clephas, C., Foster, M., Stergiou, P., & Katz, L. Performance analysis of the flip turn in swimming: The
relationship between pressures and performance times. Applied Sciences. 2020; 10(17): 6087.
https://doi.org/10.3390/app10176087

18. Nagovitsyn RS, Valeeva RA, Latypova LA. Artificial intelligence program for predicting wrestlers’ sports
performances. Sports. 2023 Oct 8; 11(10):196. https://doi.org/10.3390/sports11100196

19. Yang SJ, Ogata H, Matsui T, Chen NS. Human-centered artificial intelligence in education: Seeing the
invisible through the visible. Computers and Education: Artificial Intelligence. 2021 Jan 1; 2:100008.
https://doi.org/10.1016/j.caeai.2021.100008

20. Beal R, Norman TJ, Ramchurn SD. Artificial intelligence for team sports: a survey. The Knowledge
Engineering Review. 2019 Jan; 34:¢28. https://doi.org/10.1017/S0269888919000225

21. Aratjo D, Couceiro M, Seifert L, Sarmento H, Davids K. Artificial intelligence in sport performance
analysis. Routledge; 2021 Apr 20. https://doi.org/10.4324/9781003171510

22. Reis FJ, Alaiti RK, Vallio CS, Hespanhol L. Artificial intelligence and Machine Learning approaches in
sports: Concepts, applications, challenges, and future perspectives. Brazilian journal of physical therapy.
2024 May 1; 28(3):101083. https://doi.org/10.1016/j.bjpt.2024.101083

23. Huang, Z., Wang, W., Jia, Z., & Wang, Z. Exploring the integration of artificial intelligence in sports
coaching: Enhancing training efficiency, injury prevention, and overcoming implementation barriers.
Journal of Computer and Communications. 2024; 12(1): 201-217.
https://doi.org/10.4236/jcc.2024.1212012

24. Hammes F, Hagg A, Asteroth A, Link D. Artificial intelligence in elite sports—a narrative review of success
stories and challenges. Frontiers in sports and active living. 2022 Jul 11; 4:861466.
https://doi.org/10.3389/fsal.2022.00001

25. O'Brien KA, Prentice S. Assessing the practicality of using freely available Al-based GPT tools for coach
learning and athlete development. Frontiers in Sports and Active Living. 2025 Jul 29; 7:1627685.
https://doi.org/10.3389/fspor.2025.162768

26. Haase J. Augmenting Coaching with GenAl: Insights into Use, Effectiveness, and Future Potential. arXiv
preprint arXiv:2502.14632. 2025 Feb 20. https://arxiv.org/abs/2502.14632

27. Mateus JC, Cappello G, Lugo N, Guerrero-Pico M. Communication educators facing the arrival of
generative artificial intelligence: exploration in Mexico, Peru, and Spain. Digital Education Review. 2024
Jul 1(45):106-14.

28. Smith, S. Robot rugby may be a way off, but art of coaching is making way for science. The Guardian.
Retrieved. 2025, March 25. https://www.theguardian.com/sport/2025/mar/25/robot-rugby-may-be-a-way-
off-but-art-of-coaching-is-making-way-for-science

29. Zhao L, Wu X, Luo H. Developing Al literacy for primary and middle school teachers in China: Based on
a structural equation modeling analysis. Sustainability. 2022 Nov 5; 14(21):14549.
https://doi.org/10.3390/su142114549

30. Long D, Magerko B. What is Al literacy? Competencies and design considerations. In Proceedings of the
2020 CHI conference on human factors in computing systems 2020 Apr 21 (pp. 1-16).
https://doi.org/10.1145/3313831.3376727

31. Ng DT, Leung JK, Chu KW, Qiao MS. Al literacy: Definition, teaching, evaluation and ethical issues.
Proceedings of the association for information science and technology. 2021 Oct; 58(1):504-9.
https://doi.org/10.1016/j.compedu.2021.104210

32. World Economic Forum. Future of Jobs Report 2023. Geneva: World Economic Forum. 2023. Retrieved
from https://www.weforum.org/reports/future-of-jobs-report-2023

m Licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.1186/s40798-019-0202-3
https://doi.org/10.1007/s11276-024-039351
https://doi.org/10.3390/app10176087
https://doi.org/10.3390/sports11100196
https://doi.org/10.1016/j.caeai.2021.100008
https://doi.org/10.1017/S0269888919000225
https://doi.org/10.4324/9781003171510
https://doi.org/10.4236/jcc.2024.1212012
https://doi.org/10.3389/fsal.2022.00001
https://doi.org/10.3389/fspor.2025.16276‌8
https://arxiv.org/abs/2502.14632
https://www.theguardian.com/sport/2025/mar/25/robot-rugby-may-be-a-way-off-but-art-of-coaching-is-making-way-for-science
https://www.theguardian.com/sport/2025/mar/25/robot-rugby-may-be-a-way-off-but-art-of-coaching-is-making-way-for-science
https://doi.org/10.1145/3313831.3376727
https://doi.org/10.1016/j.compedu.2021.104210
https://www.weforum.org/reports/future-of-jobs-report-2023

Fro

Y oyled /Y Sl /A2 Skl /3355 53 Gl lis S ko

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Santod Gago, P., Gracia Lopez, J., & Valero. Al literacy and its impact on coaching effectiveness. In
Entrepreneurial Education: Strengthening Resilience, Societal Change and Sustainability. 2021; (pp. 123—
135). MDPL. https://doi.org/10.3390/978-3-0365-6241-4 22

Cai. Al-Based Sports Coaching: The Fundamentals You Need to Know. Medium. 2024;
https://chisoftware.medium.com/ai-based-sports-coaching-the-fundamentals-you-need-to-know-
901e49e56e8c

Huston DR. Self-Healing Structures, Machines, and Systems. CRC Press; 2025 Jun 30
https://doi.org/10.1007/s10044-016-0558-7

Tyler, A., & Liu, X. Exploring the integration of artificial intelligence in sports coaching. Journal of
Coaching and Coaching Education. 2022; 12(1): 45—60. https://doi.org/10.4236/jcc.2022.1210045

Gul, W. Educational practice of Al technology in sports training and competition data visualization. Journal
of Information Systems Engineering. 2023; 10(3): 105-118. https://doi.org/10.1016/].jise.2024.01.003
Zhou D, Keogh JW, Ma Y, Tong RK, Khan AR, Jennings NR. Artificial intelligence in sport: A narrative
review of applications, challenges and future trends. Journal of Sports Sciences. 2025 Jul 16:1-6.
https://doi.org/10.1080/02640414.2025.2518694

Wachholz F, Manno S, Schlachter D, Gamper N, Schnitzer M. Acceptance and trust in Al-generated
exercise plans among recreational athletes and quality evaluation by experienced coaches: a pilot study.
BMC Research Notes. 2025 Mar 13; 18(1):112. https://doi.org/10.1186/s13104-025-07172-9

Brewer M, Childs K, Wilkins C, Smith ZR, Thomas S, Boyer KE, Nichols JA, Beatty GF, Ferris DP. A
qualitative examination of the evolving role of sports technology in collegiate coaching. Frontiers in Sports
and Active Living. 2025 Sep 1; 7:1644099. https://doi.org/10.3389/fspor.2025.1644099

Markus A, Carolus A, Wienrich C. Objective measurement of Al literacy: development and validation of
the Al competency objective scale (AICOS). Computers and Education: Artificial Intelligence. 2025 Oct
4:100485.

Baouche K, Benaissa S, Tahchi A, Guezgouz F, Saidi A, Guerroumi EH. The Sports Field from an Artificial
Intelligence Perspective. Pegem Journal of Education and Instruction. 2026 Jan 17; 16(1):933-7. Retrieved
from https://pegegog.net/index.php/pegegog/article/view/4773

Hua YH, Chen YS. Artificial intelligence empowering sports medicine. Zhonghua yi xue za zhi. 2026 Jan
6; 106(1):6-12. https://doi.org/10.3760/cma.j.cn112137-20250725-01852

Puce L, Zmijewski P, Cotellessa F, Schenone C, Ceylan HI, Bragazzi NL, Trompetto C. The role of artificial
intelligence in sports training: opportunities, challenges and future applications for competitive swimming.
Biology of Sport. 2026 Jan 1; 43(1):355-67. https://doi.org/10.5114/biolsport.2026.152352
Madrigal-Cerezo R, Dominguez-Sanz N, Martin-Rodriguez A. Wearable Biosensing and Machine Learning
for Data-Driven Training and Coaching Support. Biosensors. 2026 Feb 4; 16(2):97.
https://doi.org/10.3390/bios16020097

Skeja A, Sadiku-Dushi N. Toward sustainable Al leadership: ethical blind spots, accountability gaps and
the CARE governance framework. Leadership & Organization Development Journal. 2026 Apr 24;
47(2):336-54. https://doi.org/10.1108/LODJ-06-2025-0530

Floridi L, Cowls J. A unified framework of five principles for Al in society. Machine learning and the city:
Applications in architecture and urban design. 2022 May 21:535-45.
https://doi.org/10.1162/9960892.8cd550d1

Papadakis S, Goziim Al, Kaya UU, Kalogiannakis M, Karakose T. Examining the validity and reliability of
the teacher self-efficacy scale in the use of ICT at home for preschool distance education (TSES-ICT-PDE)
among Greek preschool teachers: A comparative study with Turkey. In IoT, Al, and ICT for Educational
Applications: Technologies to Enable Education for All 2024 Jan 19 (pp. 1-30). Cham: Springer Nature
Switzerland. https://doi.org/10.1007/978-3-031-50139-5 1

Wang Y. An improved machine learning and artificial intelligence algorithm for classroom management of
English distance education. Journal of Intelligent & Fuzzy Systems. 2021 Feb 2; 40(2):3477-88.
https://doi.org/10.3233/JIFS-189385

m Licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.3390/978-3-0365-6241-4_22
https://chisoftware.medium.com/ai-based-sports-coaching-the-fundamentals-you-need-to-know-901e49e56e8c
https://chisoftware.medium.com/ai-based-sports-coaching-the-fundamentals-you-need-to-know-901e49e56e8c
https://doi.org/10.1007/s10044-016-0558-7
https://doi.org/10.4236/jcc.2022.1210045
https://doi.org/10.1016/j.jise.2024.01.003
https://doi.org/10.1080/02640414.2025.2518694
https://doi.org/10.1186/s13104-025-07172-9
https://doi.org/10.3389/fspor.2025.1644099
https://pegegog.net/index.php/pegegog/article/view/4773
https://doi.org/10.3760/cma.j.cn112137-20250725-01852
https://doi.org/10.5114/biolsport.2026.152352
https://doi.org/10.3390/bios16020097
https://doi.org/10.1108/LODJ-06-2025-0530
file:///C:/Users/Dr.Andam/Downloads/i.org/10.1007/978-3-031-50139-5_1
https://doi.org/10.3233/JIFS-189385

rrs 15 5 GUS) (s B b (D) yg Ol e 33 (8 sheas i g 3 g el 0 (Kan 5 Ob2 parmo

50. Ghorbani Asiabar DM, Ghorbani Asiabar M, Ghorbani Asiabar A. Analyzing the Role of Artificial
Intelligence in Enhancing Decision-Making Processes of Iranian Sports Club Managers. Available at SSRN
5341797. 2025 Apr 22. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5341797

51. Henseler J, Ringle CM, Sarstedt M. A new criterion for assessing discriminant validity in variance-based
structural equation modeling. Journal of the academy of marketing science. 2015 Jan; 43(1):115-35.
https://doi.org/10.1007/s11747-014-0403-8

52. Hair Jr JF, Matthews LM, Matthews RL, Sarstedt M. PLS-SEM or CB-SEM: updated guidelines on which
method to wuse. International Journal of Multivariate Data Analysis. 2017; 1(2):107-23.
https://doi.org/10.1504/IJMDA.2017.087624

53. Shmueli G, Sarstedt M, Hair JF, Cheah JH, Ting H, Vaithilingam S, Ringle CM. Predictive model
assessment in PLS-SEM: guidelines for using PLSpredict. European journal of marketing. 2019 Sep 20;
53(11):2322-47.

@ E( Licensed under a Creative Commons Attribution 4.0 International License.


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5341797
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1504/IJMDA.2017.087624

