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Abstract

Purpose: This study aimed to examine the effect of acrobic exercise based on rhythmic
movements accompanied by music on the academic achievement of second-grade male
students.

Methodology: A semi-experimental design with pre-test and post-test and a control
group was used. The statistical population consisted of 780 second-grade male students in
Langrod (Gilan Province), from which 40 students were selected through convenience
sampling and randomly assigned to experimental and control groups. The academic
achievement questionnaire of Pham and Taylor (1990) and students’ grade point averages
were used as measurement tools. The experimental group participated in rhythmic aerobic
exercise accompanied by music for 30 minutes per day, 5 days a week, over 8 weeks. The
control group received no intervention. Data were analyzed using the Kolmogorov—
Smirnov test, Levene’s test, ANCOVA, and Wilks’ Lambda at a significance level of 0.05.
Findings: Wilks’ Lambda indicated a significant effect of the intervention on academic
achievement (Wilks’ Lambda = 0.400, p = 0.0001). ANCOVA results also showed a
significant difference between the experimental and control groups, with the experimental
group demonstrating greater improvement (p = 0.0001). The effect size (Eta squared =
0.60) indicated that 60% of the variance in post-test scores was attributable to the rhythmic
aerobic exercise intervention.

Conclusion: Participation in rhythmic aerobic exercises accompanied by music
significantly enhanced academic achievement among second-grade male students.
Incorporating such structured physical activity into school routines can meaningfully
promote students’ academic performance.

d https://doi.org/10.61838/kman.soe.12.1.12

Creative Commons: CC BY 4.0


https://doi.org/10.61838/kman.soe.12.1.12
https://orcid.org/0009-0001-7239-9773
https://orcid.org/0000-0003-1811-9926
https://doi.org/10.22034/ijes.2021.541983.1184

(S8 e 5 o) olyor Ssamsy IS o bl slom (3555 31/Y

Detailed Abstract
Introduction

Academic achievement is one of the most important indicators of educational quality, and numerous psychological, social, environmental,
and biological factors influence students’ academic outcomes. Among these factors, physical activity has emerged as an influential
determinant of children’s cognitive performance, motivation, emotional well-being, and learning readiness. A growing body of research
suggests that school-based physical activity—particularly rhythmic aerobic exercises accompanied by music—can significantly enhance
neural activation, attention control, executive functioning, cognitive flexibility, and academic engagement (Vasilopoulos et al., 2023).
Such activities contribute to increased cerebral blood flow, higher levels of neurotrophic factors, and improved memory and concentration

in young learners.

Extensive empirical findings further highlight the role of acrobic training in facilitating positive cognitive outcomes during childhood. For
instance, rescarch shows that acrobic exercises stimulate functional neural pathways that support working memory, attention, and
problem-solving abilities (Rustaei & Mostafaei, 2022). These benefits are particularly visible when physical activity is designed in a
structured, repetitive, and rhythmic manner, which supports optimal cognitive engagement and enhances academic productivity.
Moreover, rhythmic movement patterns, when paired with music, create a multi-sensory learning environment, improving motor
coordination, emotional expression, and cognitive processing (Schneider et al., 2010). This harmonized interaction between body and

brain provides a strong theoretical foundation for implementing rhythmic aerobic programs in early education.

Studies in the field of developmental coordination and learning have shown that structured movement-based games improve working

memory and self-concept in children (Qaderi et al., 2022). These findings reinforce the understanding that rhythmic and playful physical
activities stimulate cognitive development and contribute to academic advancement. Similarly, school-based physical activity

interventions have demonstrated improvements in behavioral regulation and cognitive-emotional functioning in children with diverse
educational needs (Makundi et al., 2021). Accordingly, rhythmic acrobic exercise functions not only as a physical engagement tool but
also as an educational and psychological intervention that enhances student participation, happiness, and learning outcomes (Rasekh

Oklaie & Alikhani, 2022).

Research also emphasizes the influence of movement-music integration on children’s mental vitality, emotional adjustment, and self-

regulation (Arab Momeni, 2018). In addition, engagement in structured rhythmic activities is linked with increased intrinsic motivation,
reduced stress, and improved academic persistence. Studies examining the interaction of physical activity and positive psychological states
reveal that exercise lowers depression, enhances learning readiness, and facilitates academic performance through reductions in negative

emotional states (Kandola et al., 2019; ZarghamHajbi et al., 2018).

Evidence suggests that acrobic activities improve cognitive functioning even in younger children (Ahmadi et al., 2020), and school-
based rhythm-and-movement programs support gains in attentional control and executive functioning (Xu et al., 2017). Classic research
has long documented the positive relationships between physical activity, self-esteem, and academic achievement (Tremblay et al.,
2000), with more recent analyses confirming the strong association between physical fitness and school outcomes (Keeley & Fox, 2009).
Studies engaging arts-based and movement-based learning also highlight the role of rhythmic and musical components in reducing

behavioral problems and improving classroom functioning (Barzegar Bafrooei et al., 2015).

In the broader educational context, academic achievement is influenced by psychological constructs such as optimism, emotional
intelligence, and motivation, which are themselves linked with physical and emotional well-being (Delir Nasser & HosseiniNasb, 2014;
Qanberlo & Gholamali Lavasani, 2014). School environments that incorporate dynamic and innovative teaching methods, including
movement-integrated strategies, often yield stronger academic outcomes (Dortaj et al., 2012; Shabanian Borujeni et al., 2015).

Similarly, studies in clinical and educational psychology confirm that mental health factors such as happiness and well-being correlate

positively with academic performance (Tamnaifar et al., 2011).

International evidence supports these conclusions. For example, exercise has been shown to improve memory and thinking through neural
plasticity and enhanced brain functioning (Godman, 2014). Creativity, motivation, and engagement in learning processes—central

aspects of children’s academic growth—are strengthened through physical activities that include movement and rhythmic expression



(Lee, 2024). Additionally, regular exercise contributes to a p ing environment by increasing students’ readiness,

s in cognitive and emotional prepare

energy levels upon entering academic tasks (Wang, 2025). These 1

translate into stronger academic outcomes.

However, some studies have produced mixed results. For instance, research compari
differences in academic achievement under certain conditions (Aries et al., 2004). Metho

and contextual variables may account for such inconsistencies, suggesting the importance of examini

and their mechanisms. Nevertheless, the bulk of evidence supports the idea that rhythmic aerobic exercise ue to its multi-

sensory stimulation—offers a particularly strong potential for cognitive enhancement and improved learning outcomes.

Given the broad literature showing strong links between physical activity, cognitive growth, emotional well-being, and academic
success—combined with evidence highlighting the unique role of rhythmic movement and music—the present study investigated the

effectiveness of rhythmic aerobic exercise accompanied by music on academic achievement among second-grade elementary students.
Methods and Materials

The study employed a quasi-experimental design with pre-test and post-test and a control group. Forty male second-grade elementary

students were selected using convenience sampling and randomly assigned to experimental and control groups. The experimental group

participated in rhythmic aerobic training accompanied by music for eight weeks, with five 30-minute sessions per week. The control

group received no intervention. Data were collected using the Pham and Taylor Academic Achievement Questionnaire and students’
ade point averages. Data analysis was performed using the Kolmogorov—Smirnov test, Levene’s test, ANCOVA, and Wilks’ Lambda

grade p 3 y p g g ) )

with a significance level of 0.05.

Findings

The results demonstrated a statistically significant difference between the experimental and control groups in academic achievement at
post-test. Wilks’ Lambda indicated a significant multivariate effect of the intervention on academic outcomes. ANCOVA results showed
that students in the experimental group had significantly higher academic achievement scores than those in the control group after
controlling for pre-test differences. The calculated effect size (Eta squared = 0.60) suggested that the rhythmic aerobic exercise program
accounted for 60% of the variance in academic achievement scores. These findings indicate a strong positive effect of rhythmic aerobic

exercise with music on students’ academic performance.
Discussion and Conclusion

The findings of the present study reveal that rhythmic aerobic exercise accompanied by music significantly enhances academic achievement
in elementary school children. The improvement observed in the experimental group suggests that structured rhythmic activity creates
favorable cognitive conditions for learning, including increased attention, improved memory processes, and heightened motivation. The
musical component likely played a crucial role in maintaining engagement and emotional regulation, which further contributed to better
academic outcomes. Rhythmic movement patterns may also have strengthened executive functioning skills, enabling students to process

academic material more effectively.

The improvements in academic performance may also be explained by reductions in stress and increased readiness to learn, as rhythmic
aerobic activity provides a stimulating, enjoyable, and socially interactive environment for children. This context appears to support a
positive mindset, better behavioral regulation, and higher levels of classroom participation. Collectively, these psychological and cognitive

benefits facilitate more effective learning, which is reflected in improved academic scores.

In conclusion, rhythmic acrobic exercise accompanied by music serves as a holistic and engaging educational intervention capable of

nhancing multiple s of student development. By integrating physical, emotional, and cognitive components, such activities

oach for improving academic achievement among young learners.



—N
AL

'

(S8 e 5 Goliws) olyod Siayy SIS o uluslys (s3lm 5555 51/F

® cISSN: 2322-1445

% H

%,
i

VWY oo VF+0 e ) o)l VY o590

G995 9 o990l owlind azels

(s Sy g Fge b ol yod Salyy Oy bl (3l9R (10559 5]

Il @95 asly l3901 51

TE B e s M gl ey

el STy oDl 3151 oSty (ST sl b5 pole 5 iy Canrys 09,5 )
alikhanihasan@jiau.ac.ir :Jghme d 0w g3 Juos ! X

o Baios dlie

VFoF/ ¥/ A
AN /RYNAR
A 7ARYRA ¢
AIVEAVAR

HL| PP
OV
radg) il
st ksl

15l (53l
olsys o shuar
Bwgo (5ilat SDiye «Shols

2l ligel il

iy

e Sliw!
(S ode g epep ()l
Silg g A1 1F+0) e
boolyon Shatsy 0l ulul
el pe> al gl il
s 9 Disel (sulid dxol>

A )Y

LXVLES

sl il o bty 1 oge b olyon Sialy) S oy ites (5lsm Sy Sl o 4ol (g Ban 1B
S92 Ml pgd b s

53l VA Sl dsale 09 1555 095 b ol o ygeilmimigeilitn ol b (dides gl ool Heawliad gy
09,5 93 5 (ol yabdy 9 STl ot )3 (6 S Wigal & g0y Ll Sl 4 Fe oS 292 99,5 b bl pgd e
o yo 93 ) gl il Jame o (V331 5l 5 P s b py dsliiun y Simgly yll 50 axdleS J S g Siuloj]
Sl o olol 2 (3lom Sl pad aB> Vo dude y gl O atin o ctim A (b tolojl 09,5 02 (903l 9 903l
g SoulsS gl modls o (gl 5,55 il clalslie g JyS 09,8 5 358 Ll |y Liswsge olyad Saais)
Wilks’ Lambdas=- ¥+, ) cosl joline Joass cpin » dslia 5ol olis 1Shy iV el ol sadidly
o inloj] 09,5 il Holine og,S yo 90jl s (uSilee ciglds 3> L5 wilylggS” oo gl pwismes (P=vue v )
wiio g Al3lie (g8 15l oamd i a8 3g v Fr byl Bl jgdome jlade (P=rae v e ) cldld (o pti gty S 09,5 4
sl Jruans byt

olize dgu0 coge (Awge b olyen Sy Gl e (gjlan Sl yed plate (lynl O (L gl 56 S A
Slge (wilte dligy daby > 4 Cllab g5 ol ULRS (plpls D9 0o 2l o> by (ligel il Jrass iy
Al asly O‘).}"Tu:";b cwass 53,Sloe ola)l 40 (6,350 i

d https://doi.org/10.61838/kman.soe.12.1.12

Creative Commons: CC BY 4.0


https://doi.org/10.61838/kman.soe.12.1.12
https://orcid.org/0009-0001-7239-9773
https://orcid.org/0000-0003-1811-9926
https://doi.org/10.22034/ijes.2021.541983.1184

B dxao (“r..\c )Le‘v ) ) a)Lo.af: NY 0,93 ‘t):")?)f': 9 L):’)’J Lf""t":’ 4.1-..0\}

dodde
el ((Simb osiyl a (23 IS5 g ll sulo s 3195 53 (S10diS s (1B cslaal Sladles sl S (S plssar Ghgn 5 Gise)
g 90 0lgan (bjgel pllas (caalS bl sloadli cppatun 5l (S plsisar Jeass chpty le gl 2 )l dnsle (ool
9 Juoms slaylpl 5l oslatul ouuljd (5518 g (395 (S0) S s Jb3as 3l Sl 3 ol 0390 baodlgls 5 )3l () Kty
03,5 sl I (B 5 Sl o Cuadlo o)) g Sla IS (ljgol > plie 1> B Clleb o Jolias talS (gl slagsl
Slgice aSly xS o 03 1) (395 (ages ol LS &5 (G Clled AT K0l (il g S g ks laasiie Sl (5l 45 pgbas el
2 Sh cllld g B5ye LB gy ol 1 (Rizvandi, 2017) ws J3 15U cov puitas jobay ju |y U1 L5550 5 alabls s gi o loass 5 Slas
gl (a9 (BLd 3)Slas 5 Slowar Clled oo bLI)I (ol sl slod i (oigly Gl S 5 4Bl Coanl 4335 | Sy (o lae

olily drg ()8 dadls Jols 3o (ool sladySlos Wlgi oo (silon lagsbing oot plate (S Culld &5 wilosly (LS (eaanie slasing
9 S 095 Ol (h cdld oS WS e ly lacl pole sl inghy gladil iSu dgue | (BUS ghyaely g Sledbl (31l
s 18y Jb )3 59 (Gjae slaylislo & (395 slaJlo )3 0agts ol (nl g Wm0 Galjal]) Aladle g )50k b lasye (Bl 4 (Sl yyjenS]
o ez ()38l el plaie (1539 a5 dimd o LS d)lg )l oSl ele aaled (0> (sow 3l (Ahmadi et al., 2020) o)l iz g Cocnl
Godman, ) ui5' ce s 1y pipcdllas] S5 5 5)5lk «5Sok slo bl cuip (ks g 0bd quolSigu 5 Sty w28 Jold o ols
g5 Jld aladls ¢ l590] il Lol 3,Shas ¢jgorodusyde (slaybjyg 4 Slooly ol pivlej] clalllas p aiepllss (glaygpe by ppod ;> (2014
TS Gless (ilsn lacdlad Cuol oad o olaaisl yis (Sneck et al., 2019) wad o il38l (syblize jobas |y 8Ll sl oUles

g ol (590l slalame )3 (LS oSl Sl sl Se5lg s syl o e

S5 ogMe Sy yad ul s 2les ) g (slojag oBula (awge b olyod Syats) S >y (e (Silgp Sy ol (S slacdlid glgl s
gl S9d g0 (BLD g (e () Muid (S > Glaptune Olojer ($5 )0 Gage 393 Simlen 5 (i9j5e LSl Bo)b I i (8 o
JUb Sl g (051 Ol olus] oo (Bl whew 0,25 b (oo 9 03,5 Cugli |y (03 5 (o slasl e il Sialen Uly Sio
9o bl & LBuwge oS Cuwl ol 03l L S > (6550L 4 bgyye sla yimg ,d (Schneider et al., 2010) s o yiul38l 55eS 3 1)
S8 (S slagol e Sbl g Cogii (8 o (mdglojl 4 o] sl &b 0sdpe (35S 3 (Stud 55l 5 (g5 Lt
soas S poue LlgS o it (6,8 S s jd 3l gla yiiS dST (S36S i ) 03394 Sy ) Ly o3 L(Arab Momeni, 2018) LS’ o

.(Barzegar Bafrooei et al., 2015) Wil pal)8 5550 (6,50 (gl 1) diej 9 00,8 S jou 1y CleMbl iils g dn gy caladls b Lo yo

gt ge Nl e joy Jobo )3 dieddn g diejlisle S culled slacas)d (il a5 and e L 35 e o)lie gaw > 3850 lad o
5599 OWlae (lynl & WS o AST (YoIY) o) Kon 9 XU imghs (clodisl 39 0l jils dogi Cusii 5 plas (i)l o oS (sla )
Xu et ) xled,S 5,135 1) cate &l poss oyl 55 ledne g amd o ial38l (6 1uS0b (sl 1y lig0] yisls aad [ Solol cdusyso 59, (il ;5 teolisS
&S WS o ol ] lgtl (S355 lyed S Cullad e Limgh Wed y &S (V4 YY) Vasilopoulos (glasllasl b jgye pizen L(al., 2017
Psgh dadls i 3 pe 5l S jobay Jlsd 8368 5 3yls slid (slad S8 g Luass 5,Slas dgnn p (sied, 8 lysl Su culled oS lne

[(Vasilopoulos et al., 2023) 513,63 5 (¢ YL JYazwl Hbles o

0y9 553 Yigel sl laass 5,Slas 5 Jld dladls 390 corge (5ilen iy s 163, w0l 1) (gl yite slabsye Cuodl j L1y @lalllas
S8 gl il uass d i g (55550 (ool ialiEl 4 el 59 (sladaly (Rustaei & Mostafaei, 2022) cul osds dlawgio
o Cd iy o bLis (il p dawge b ool e (gjlen slaculsd yuzen ( Rizvandi, 2017 #323865¢Farahani et al., 2013) wlos S



(S8 e 5 olw) wolyor Ssamyy SIS > oluly (silom 555 5112

alasls co,lu095 D900 g bgy (claculled g 25 > (claeil opl » 958! .(Rasekh Oklaie & Alikhani, 2022) wlasls cute (3l 4l590] il
sanld PMol 3 (S S e 0358 i ok LS &S Wilodds by (Sialed OYME] 4 Mo 8345 3Ll sl obly 9 ()
(Qaderietal., 2022) cul »d

Oladllas Sy 0 ol pho Hluw S0 Clled Jlidlo 5 Gud (go 4 Limd o i bd yig s ¢ S Cudlad Cute Sl 5l o )l 03 piuS daled 3939 b
Cawd (ol 4 (V- +9) Fox g Keeley g (Y++¥) o)) Ken g Aries Jlo (gly ol oniis cdly (Juass Cd iy 9 (S0 culled (b (g)boline alal,
Jeloe g 039 008 2l ol Ga Shg b aladiges p lagingsy cnl Mz s 091 (easd 3 Shee 5 (8559 Oles Shuk bLS)I 395 028 ol o8 28l
o (Aries et al., 2004; Keeley & Fox, 2009) 1,3i% b guls p slg o (5590l dabip £95 5 (63,5 sla Shy wulled ad (7S]

S o ST ) 8398 68y sla Shs b canlite 5 Ol (38> M3 Nae o]l gy timd (i |y it abaly 43T ) iy baaily

slogstmgdy ) oligal il o &S lte Gl ) e S8 <S> (sl (5353 g Ly slalaeo sl 5 dusyte glad (b S5 (ggs
Slge Saw it g K Sl ul (GHTGUL (500l S5y Bsb 5l dwyte bl (siluie & Sl Glis (o 55 05>
Makundi et al., ) col olyon 6553k (sla ablys 5 celoinl slalidy spme b L3S > <8 L inl3al cpl g b Liall |y 8 > (slac
oy § Saasy (5 lon slocalled & Blosls oLis Blokds sl g8 8 lite g blis S o alsél Gaan | &8 Ly dusyto (glaaobs; (2021

(Mortezaian et al., 2022) xzwa 90l Lisls Slawe ¢ Sloy cooMor i) gl edlsd o 3 550

ot (s5lgp Sl a5 plod] & lon,S )55 Un gy 35 )8 g 3y50 5l 35 iy e 5y, il Sl b csblje S 50
Cogd b 3 dwyde pd blis 9 o0ls iljel (ZarghamHajbi et al., 2018) s o Liljdl 1) cute 35 g 00l talS |y Sus 5 (5l
g oo hast dSles dggy Carge 393 &S lolge el bagpe ligel il Slre cloyls LialS g a8 wlasl o Sgyd 55X
st b iy wie (SodS i lgieds 15 plae— 90l LEI cute Lulgy 9 Bhe w5 (cladpaly oyl p o958 (Tamnaifar etal., 2011)
ol (Y+)¥) Delir Nasser slaasl Luwly -yon ;5 .( Dortaj, 2012 #323856¢Qanberlo & Gholamali Lavasani, 2014) sloads ¢ ,las
Delir Nasser &) sjls 555,53 1, 90l 4isls (5555l 9 6030k cutS Wlgi o (slawyto slalaime g (ijg0l (clapllas )3 cglis a5 A8 o

.(HosseiniNasb, 2014

i sloog)S p ol ) S Clld b Lagye slagingly S (il 29800 odalie Ginghy sl 3 b gin 0358 Cllllas 3529 b
295 350 yiaS il 0)9> Wl ligel SIS 5 (wsge b elpen Spadyy (gilsp (5559 LB 5 Sledg: S pete 0ag sl s> (368 L YL
ool s 35505 05358 (sl ol s 2805 (gl g b (st bl 2 Gl Mle J) g MB iy pen a5 15
o Clld (ladalyy Cudige )3 IS polis (29SS )lie g (Hwge i) Calle 3o LIS B> lagiagg alsd & Cul by
Sl b 5jg0] Aldlie 565 1 5 Canl 3l by gbolie oy pwlaes 51 (K ol 90 305 (sow I (Lee, 2024; Wang, 2025) vitun

Sl dnil Juasd gl Uy p  Sdedids slasely Slg o

g gk 3 g b olya Sy SIS o 2 hae (5lgm D19 G (s D90 45 W0 (LS pingy (S g bl (] el
S o steo (&5lsp (D509 Bl o pole adlllas B g0l g elas! (6)%0 ploj o il Gt 2l ped ly jgel il leass
g 2Ml pod aly oligel (il (Jeas bty (oge b oljen Ko

Qg R (owlind pg,



Y o (\f’\‘ )Le‘v )\ a)Lo.a.fB Y 0,93 ‘02)9)9:5 U:’)?‘J Lf"’t":’ 4.1-..0\}

c03)5 1l U558 09,85 b cygeil o = cigeil i Soge & 4 dgr (055 des iBeR £95 41 1 g (63,8 Gum Ll | ol iagh ()
hroge b olpon Sinlon 5 Sposy Sl ol (28w (5559 4y (S8 5 ialojl (slaog)S s esl Bolas (035 sl g e 5|
b el Giolejl 09,5 (55,

e Lo 53 85 35 g 3] VAL ol 35,5 48 oS il i o3 el sy igel G0 45 ol gy ol (5ol sl
by doliduo il imgh ol ) Nad OBl eyt )3 (658 ged Cygo 4 ] a5 Fe i a5 Wng Juass 4 Jgrde VY-V

( Pham and Taylor ,1990) sl 5 pld  Juass Cd iy (¢ dolidiwyy

Cawl ol dizlio oyl yl dsols (gly &S Canl Joas )iy 059> ) (1990)Pham and Taylor (sba yigl jl (cwlidl Juass €8 iy dolidinyy
o Gy e o 585 Jlgo 1) 53 el 043 (635 0,miBI85 i b (V) 1 5,50 G 5 solical b 454300 4155 ¥A el 5
ot o3 5 555 e 3,Slac Sy WO 5Vl (5 0ymi 5 chpnd s 3,S0ae Si e Sl faS 005 99,5 o dpulona oS (515
)5 b 3,90 laasiie § ol by olgie lay b i1y o 2lsy (2012) Moradyan.cel bussta _uwass 3,Slee Sl VFBAYY
oo gy S oalitl b 5 imgly ol )3 deliisp (2l sl 035l sy +JAY £lig S Sl g 3l oolizal L) o (2blyg ol 03l
200 590 slul Jlas by doliduny oyl slgixe 2lgy 30 (2013) Dortaj g 55 wcawl cavlio (oLl oaims Lis a5 sol Cawd 4 +/AY 4 L

85 )13 Al )90 Jele o () bawgi (wlide (pl ojle (2ly) (izmen 285 )3

bl lllogls <505 amass 4y 399 Lol 9 13,5 155 52 ligel 23l (sl adlllas Bum L il 5 (g i sl il 53 cadllas oyl plosl g
ook Jl za bulpd g Ul Soty S o alal 2 s3lem Ga5og sam) Gh5el pas g s Celleb (2Bl dilo iz g g S
2 ladiged Cgo ar bl pgd Al ju ligel SIS G185 Pl g b lsis (apel Al ol 3 dule 93 51 G S g (Sdesl
275 09,5 9 Wljg) (xg) Cllad S 095 puw HAD (el 0) 8V Djg0 & SS9 (275 09)5 93 4 o3l (BolaT by 4y g QL] (po e
Ol 9 45 485 luand C ey (aslh (9eilm 5 090ilube 09,5 1 935 Gtalesl Sl a5 8 ol plosl ) Giee Lausgs 00 (ko asl
s ileanlss boae o)l SleMbl a8 wiosly ekl cpl oligel (2310 soled 45 9 3,5 drlxe o ulpl s o 48 s Oyael il &l yes
A S ay 275 09,5 Simgly ol > 08,5 )18 o g 4o 350 dldlie Sl i g oy St o S am g lon U31ng sy 4ol 3l L8
G 55 e by dwydo 25l 5l 5oy b aS)aw e bl )3 Seoi) Gl ol i (lgn (0)55 (aped 4 4883 Yo Do 4y ) O iy 5 atin
2 0l 3 g g KBy 0 Slpmogo ol po 4y (591 008 (53t g (Sl ) Sagl Sl g (sl iy sl o pll gl el i
Sdmghy Pk g pelie G S ogte 4 a2 b g ol ) (25 095 ljgel LIS (gilsm g Al BAS eyl ) IS
25 ol i 4 oS 20 By psle (e Jla 5 caslie sse L olyen 5 Shalyy S ululy sjlsn S sleillad Shjsel ol

18,5 el

Sas8 S Sas laog)S oolod (sl plate g Ssals) g0 o GRS (e ial3l )5 4 g oLl Il 13) (95 b yd i 3,8 p Sl
b o 0255 Sy 1z (4883 Y+ ) o) sbigy 5 Jlb S5 > plonil g B by (8,YL b Sagpl (glojoss wlS > 1 Lol @IS > .o (a5 )
S 09,5 Ab )53 45 &g len (adBd B)adgl cb 4 cdS3k g Gl bpo (e Car Gres i (L 9 S (Dl g S OB
A j9in o3 IS 53 o (silsm s a3 S8 55 sy loj el el 5 135 1y 355 ailis) iy aaliy

oy Cap By ol —9,5 5alsS gl b 5 Jlos gy ol slagdside g spite <5 uilylggS oo ogy b addllas cpl slaosls
b s YF 45wdSPSS 158l 5 )5 il g (Kad gy St (2g) G903l g loodls xelo



(S8 e 5 Goliws) olpod Siayy SIS o uluslys (s3lm 5555 51 /A

o (saadly

sl il g okias GlisT g5 93 31 plaSoun (sladiged )3 (bjny e Il J13 (talojl 09,5 )3 35 1505 2u0y3 B0 aleo i Ve g S
A5 plosil (ggluwe 09,5 93

FBY Jgiz 3 JyuS g ialosl (slnog)S S5 4y bl pod (isel Lioly leans Cdyiny (ypoil i 5 opeil Lt sline Blzdl 5 6k g0l

Cuwlosalio

lnog,S S5 &y lanl pgd oligel il (e iy (igesl s 5 seilubline Sl g (ke s N S

shre G35 Sile Sl laog,S layg05]
Yo/Ay \YY/5- JysS 09,5
£YNA NG Oinlejl 09,5
yo/aa WY/ JyiS 09,5
fa/-y YY-/00 Uinlejl 09,5

e Copiy eeil e

s Sy ogeil

A
Y.
Y.
A

At i a JyuS g pialesl sog)S 5 (leans Cd iy yite (i9oilite e 0eSibe cigeil ol 3 ) gz 53 ool sy polie 4y g5
B glis gyl oS lods Lo )l3S WYIFD 4 YV /00 U plyy a4 WbogsS el mflims 93 ailee ol 48 A8l oo WY/S+ 5 WEIT L
g oseilotar o9 Jloy oy o el Ogeilim 0 eans iy uite (Sike Gl aals g 05 el 5 9ol 3 29
Vs o ol lis 48 45 ealisl i ppausl B9 S5alsS 903l 51 U8 g Stalol gl S 5 (il s el il 3 luams iy (pge5l ey

Caolosalie b

WnogS SS& 4y oass iy (193l 9 093100 009t Jlogs (st Sl sl B9 SsalsS” (0] Y Jpur

e B9 SgalsS g3l (5lolins o e
No- (ke Sy (ygefl S
JYFY (;LMQ-’.. < C“5)“"“" O?"ﬂ o
1A ol ceddatizgd gel i
.- Ol ceddatizgd il

Osoilim Sle s N0 Jlaass Sy Geeiliin lp el B )S9edsS (90l (3 sime paw Cuslotalin LB Y Jgix 55 &S johailen
o S 09 Osesl melBcwlos S com Jloy @jes 5l Haidyge pite SIS HLES g g 1S5 +/+0 5l aS el Cund 4 HNFY Luass b
alosalie BB Y Jods 5 ol pgd ligel il p3 Juass b iy (sla byl

o8 093l s ¥ g

S re pdaw EWHICI N Z
'/Y;b “owa . ] -
-J5YY o iy pin el

1, Levene's Test



A oo (\f’\: )LQ,} ) ) a)Lo.a.S NY a”b ;u»)ax 9 u::)’oi L;\J‘.L:: 4:.9‘}

A p3re]+0 Sl Judo j1a8” o 53 el sty gl sims gl 3ling 09,5 93 55 o uilyly dulie 15 (1g) 0 Pl (g3l oF Jgde 4 a2 b
Los 9051 ploul (sla o8 i 5l 35 390 ol 9 Cnl oaits odmliie a wibyly oy (o)1 gxe oglds a5 34 o blisl s canlosds )35
Cuslodnliio LB ¥ Jodr )3 leass €8yt (90ilms oSl 59y 2 'Sk IBY (g0l gmliiicund (oS 5 il )lS

et ity yselim 0o S5 2 bR (ol by I8 el ¥ g

bl s bl ygdone S line e 9e5l o

A .J5. Jeeed JEe-

AR5\ 4 daym g 2Lbl oo 10384 b o Silio iy e odimd (s ASl 11005 sho 4y Sy gl g3l ko a3 pm oSyl 4y drgi |
g g 392 5L abols gl N L aS s (B)I3S/Fe e bl WY gl e 55 cpsesl cnl 5o S oo (IS 1y o Silie oglis pas a2l
©glis sl ogeslim 9 ogeiliin 2 BoSihe o cudl [Silo g sl iSa 8+ /+0 Sl ke 148 Abbe ofo oV byl 5 (5l ixe

i sl <80 bl glis b 3B lise 4 8l (i B jgdoe jlade (il jlgsS” Jubos | Jols olis 4 (e sl Wdg 0S5 b (g blies
(siroge b olyan Sty OIS o bl (65lsm (5559 (il 4 bgrpe (e Coply geil pm Slyed 53 (63,8 slacglis Sl ko> £+
P en o 295 3025 Bl Jhuo 40y ol (o diye 0 298 ST )l Ve gl ol ST i sl <1 Lyl (ylel g8 il oo

b olyen Sooty Ol > bl (55l5m (5359 (bige]) Gl 01 48,8 IS 4 tlojl Cygear (agR ol 10 4 (S ymite 45 ge5 bl iz

slp ite S5 uil)lgsS” Julow ol wcanl 00035 (il pgd by s )3 (Jwand it (Ll g dgu0 il g 0390 IS S (g
3,5 oo odalie B 91> y> bl pgd ligel W2l ezt Cpitiy g b ol yor Sty OIS o olislyy (slam 15559 51 (i Sl s

sl (a1 ipwse b olyad Spaizy S olaly 55 3523 1 (505 o sl 8o S5 Ll fosS oS gl B g

Lf’]"\"" P9')

Lg)b@_u C‘la“" F )IJ.iia l.moyo)'i
e Céydy o9oilibn
S Cd iyl 903l
S Cd iyl 903l

eeey INAZN

(Uialejl 09)5) (2955 o

R MY (U8 09,5) (o295 (192

09,5 1> Jg bl ooV bl g /o0 Sl g 2l ke ) S sS 028 09,5 sladses] aw sl oanliio hlBD Jguaz 3 &S glailon
@l Koo b Gtalojl 5 U8 09,5 93 (slagygejl €85 aoe lgise 09,5 99 50 lonSibio ylade 4y a2 byl by sl +1oV0 ol ko S
ol 0s ool 09,5 55 Juass i asli Hlade il el uge b olyen Sioity wloly (6ilon (559 g 3l oo (5l gxe coglés

&5 o g Sy

P9 4k ligel Sl (e Cdpiey p Jbline (6,85 Lhnoge b olyen Sy LSy Atke (glgn Sy 48 3 Lyl Limgl b
i)zl Sa culld oS cul ol Sole asl ol ol olis |, ke JB s, aseil i 5D UiS 09,5 4 Cand ialejl 09,5 g 3,1 el

1. Wilk's Lambda



(B e 9 o) wolyor Ssanyy S > bl gl G555 31 -

IS5 4 1y ligel il (eass (3501 g bl cargi «5p50l slasislyd Bl e 05 olyen (o plite slagSll g ose o) b (B
Do oo oy Ao Glalllas § ole dlad ol p zuls cpl cdold] jd a5 (g Kot

35SLas 5 €S 1 (St 15 ppomatis o iy ulld SMsIio 31> 5 8 uglspglly adliaa b ol b b ings, ol (s
S csihe o 50,5 Ll Bkl siler slacdld o 5,5 uST ol (Vasilopoulos et al., 2023) Cuul guen ) 368 luass
5 3S o i 1) S 5jlo e B> 55 Lingly ) (slaaidly i3S n Slonl (650l (slyr (omlin s 22l slod Shos g g Jlub eladls

loduusy GBUD (5315 5 55 pe3 5l 65V o &) Suoy il dtin s Sl g ljgel il oS e L

GIF D ey ol ass 3 Sles 5 ()5 ababls  (gilgn Dy ped (i1 &5 olilaas 5 (o) 33855 b adlllae (ol @l 03 sgw l
2 i (6yghl g SledMbl 55l y deme cael (g5lon clld imgh o ;5 a5 465 len (Rustaei & Mostafaei, 2022) 5 > lgsran wid)S
mplis (530 (el |y BT i g5 o Jleb bl gl b Saaty) Ol o & am3 g0 L5 i3l I e Slye il 555 ol adllas

ol 033 YU owyd

isel il s cdpiy 5 ool 50 |y (g b olyen (2lono (B5y5 & Glule 5 oMol ol b izmen iagh mlt
Iy (SVjpw g 35 poi gy Sldcuas sbo,lSg5ln (8> ,US 5 Auwse (Rasekh Oklaie & Alikhani, 2022) cuwl gued WolS cslezuasls
g o Lilidl |y cullad ol Jlais) o b5l Jole lgicds duwse Dgd o dalie 0 pols gl 0 &S Cunl (3 led pl g 1S o S8

S (o gl ) 258 (GBS i (S 2 i) 503 59w ]

Qaderi ) &S coods |y 8345 0)lai095 ¢ (518 dladls Glg o plaie S > slacullad o g3l aS Wy lis 268 imgh jd o)) Ken g (5,08

Cond w5l yo3 093 bl 5l e o)ljeel il 48 i odalie Limgh cpl )3 ) o)l Slgen yols adllhs gols b jo asl ol (et al., 2022
izl (el (a3 Slas 5 il axgs alshis Sl LS o

dwyde (slad ) by s a8 sls uL.\..., OUT Hoom| Ll’.wl)w_as Ol)‘&o@ 9 LS’U}i" Y3 b adllas O:’-l sassl )geduw o g u]a“"" /Ja.«.a )'l
D92 i9el ptily (Jwans (93551 g a5 (ial38l 50 Jelge Sl cdieylils g Ol (oLab 5 039 g dwjde baa

oMo 35155 oo (55 Madl (ool s W31 Lis LT )l el 5 o)y San 5 sl ye cloasly b anllae gulis  bjgel gyl yy uy 5
oS 0S5 o AST 55 ol Limg} (Mortezaian et al., 2022) aisl $3e baolasinl dawg puas 55 ¢ i3 W51 1) l00] J2ils (51 o lows

ol (s 3lail g as g8 Giul38l (ol (glaS iome (g9 55 dio)lidlu g Clis cudle o 4 ¢ Bwge (i Jiedln y0])g

Ahmadi) 5,5 o855 5l 3,Slas y paiins U Gjlon 45559 45 Wlodls i o Kad g sdon] Limg dile 5lid lallas (63,3 prdaw )
SleMbl 53l caladls b Lo yo uas sloaSis bwly cpod y3 b o Liul38l 1o sidn 3L duwge b olyen a5 Sboj w3l ol (et al., 2020
(Schneider et al., 2010) wlo3,S w1y o] 15 LKen 5 kil a5 (glalius (g o b Sy S cullad plSin ,d (o)l b

2 pBowe Ghiye lpl &8 ol lis aign sl S5k 8 ol pelse Sl Slllae b g saiagh b (gmed 2 ogde guls
Sy yr (PBoxo biys Cute 1l 35 o) Ken o Sl (Rizvandi, 2017) sed s (luass € iy g 05551 blis Jaul38l cage o390l j2l>
Sy v g (2Bows iy pr a5 ad e Ll adl ol (Farahani et al.,, 2013) w5, o)l55 1) dawgie alis iy  luass

Byl s 3,8 les 3gutn p (stolive Oyl (ot y Ol yoi s dio ks Lus



AR m(\\"f )Léﬁ ) \ b)lo.aﬁ MY 0,9 ‘U:J)ﬁ)éﬁu:’)}“’T Lf"’u 4&0[>

LS).SJL.’. uf)ln] u.:oli;w GSJ)A LngCA.AJLé &S Wb ULM; d9> adlas 5 C)‘)Ko.m 995 M:.A )9.»@ 040 (D gmod C)‘ll 0 @)B Lgl.m‘}...mgﬁ 5
oiy9 cdlad aS oy i YN Lo o Ken g Siwl adllas pimen (XU et al, 2017) ams o il 1) oligel il lass 5 Sles

Kandola et ) &S o jlged yins (6050L (sl 1y oly ¢ oyl 5 (Sopudl (ials b Su culled a8 5,5 6,lisl 595wy 53 Yoo 48 opl o (938
Sad pols WS )3 gyt 38 505 g blis b Sty slaculad o l550l (21 15 605 sdalie 55 pols imgh 0 a5 oyl (al., 2019

2 ohar 5 5ol e sl wilodyS” (5)l3S Soslise (ol aimgly (S elallle | (5l b Gimgly ol (sloaly 03,28 pguar S
O s bliyl S8 5 LS yusen (Aries et al., 2004) wibls )55, 5 K855 (Juass 5 Sles )3 (gylolixe cglas Voo F Jlu
g dged (sl Shg il (5o culled o 3l b Yleis! guls oyl wglas ((Keeley & Fox, 2009) ws,S )15 Juass Cuidse 9 S culled
bl (6 pgres ;b 055 iz Casls s 4 olduge 5 Seals) (silp Slioyed ( Blie 53 sl a5 Slee ioxin (slasbyy Gglis

5 oanliie 5 polo ingh 5 oS (S S o

ZarghamHajbi et al., ) sgd 0 blis Ll 5 Cllasl jiald cel Sugpl & Lloaly lis ol o8,; Guios wile 3 ylgy Glllas

Casl 03,8 (o)l 55 (ligel il luans cdytiy o (Sopudl p 1) (gl laculled isu il (5050 5 jp0me (lmgl (izmen (2018
.(Hasanpour & Mirnadari, 2016)

Barzegar ) cuwl oad w15 hKen g Syl )55, addllae aile oo imgh p Saosy slocullsd (cyin g 3k ladis (Sod om
35 305 dgao jlwdine} g dmd LialS |y 55551 g o )ldy Mo Wil o hamwge gy (S > S 5 &S iy ol Ul (Bafrooei et al., 2015

b

Tamnaifar ) 5,5 luass Cuddge 1> oo (i (Slowd oldy 5 (Jlordss ylgy coMas il o o o)) Kon 5 )3 2ol &S 565 la ol o 938!
o e by oI5l 1) 8365 aad  (Solel g bLis Auwge bolyen clacudlad ) g woele pols jimgh )3 990 oyl (et al., 2011
@l yoi (Qanberlo & Gholamali Lavasani, 2014) 5)ls 5l 3jgel 5,Shes p Joass e 5 Sbxd Logn 45 wled,S a8t Sluly

ol b 4SS ol g wl63,S AT loass iyt )3 (lawyde Jolos (585 1 05 2Uy0 g polpwds aile (65 M Cldllas walgd cpl LS 5
.(Delir Nasser & HosseiniNasb, 2014; Dortaj et al., 2012) cul ,55ls yols jing}

IS (amge b olyon Suos) sl (G llid oS amd oo LS aiaghs Sl (slodyinS dsgerme b ddlllas )l gols (ol Sen (S sk 4
MR Bua ) 83l Slme (LS (cone sloadlye (lojon jobody 1 funl (U39S (Jpass Cuiise 5 350k B slagsby) (e
J)L\AJ‘_;O W.ml)s ‘) u‘.b.) LS‘).)] 9 ;)N Dbl s g AR o

a3 il 1) gl (¢ pdipress 4 391 b S 3 Ml pod b juy (ligel s A (gylel Anele ()39r dguse (g Cudgiste (ptass
Gde cpgw i did)S L5 3 e lalie L S lbcuwas g jadls plo g Bdg (Juasd Gl 5 (gldolidusy Gaos Oibo slaylnl pgd
Jys B OI)’}JL;A;I: pasds 05500 g S Hlie liae oo )laa bl (653 Yok )y il Crenily Ol ol S gy Aty Cuiin Ab s

il auslS Bl el Col S 5 350 JolS

b anlo il (R 9 onily Sll Ly Cpsizman 58 [al Ggliste luass claaly 3 9 55,55 sladiges b od] (sla ingsy S9d o dlpiiny
ool 555 dlpcuiin S 5885 |y 2ot Wlgh o 35 (6350 SlSiuw 5 6393 ¢y 550 Wiile (0,8 (lacuglay i addllas )l &y o Al



(B e 5 o) molyor Seaty) @S o bl (gilsm 5555 51 NY

9 stmwge Eloil duulio (ol p 0gMe ] Koy Sl pod )3 (g500 loai] )8 5385 wwyp ¢l INIRS L EEG sl 3 libcuas <o)l jl
S gy 1y 650k G STl s sl Wlgie (S clld e lacas

Sy (pimed Cunl (900 (B9 9 Sueity Sl by (Shb (ol Sacwy plalae (jgel S obel by S pl sl (ol
g oM D)l sy 551 9 55505 b sl il b S sty Senn) sl el e gy ghitl 1 (2SS Glej ylae 390

SV 5190
olRiily ima y> 3ME] dieS Cuguat 3y90 IRIAULLIAULREC.1402.055 dwlis 4 adllae oyl i coley (3MS] wllasMo imahy ol

ST cols, alasjl HBAS S 15 b alaly ) SB] Jgol 5 imgly o Joslysiod adS o 13 o Canldsd 515 ey sy (oMl 3]

10,8 5 S5

Do YIS g a5 W3S ol )b 1) ol Jhagl sl Sl &S (6318 plos ]
OF S g &5 L

izl Jleb e e o b adllls oyl i

Lo o,

Bl 352y (oo DL g pob il (BN o

Reference

Ahmadi, S., Mohammadzadeh, H., & Hosseini, F. S. (2020). Effect of acrobic on cognitive function in preschool children. Rooyesh, 9(7),
155-162. https:/ /www.magiran.com/paper/2190832/eftect-of-aerobic-on-cognitive-function-in-preschool-
children?lang=en

Arab Momeni, A. Y. (2018). Comparison of the effect of two morning sports programs based on rhythmic movements with music and
traditional methods on self-regulation and interest in continuing sports participation in high school female students. 6th
International Conference on Sports and Health Studies in Islam, Tehran.

Aries, E., McCarthy, D., Salovey, P., & Banaji, M. R. (2004). A comparison of athletes and non-athletes at highly selective colleges:
Academic  performance  and  personal  development.  Research  in  Higher  Education, 45,  577-602.
https:/ /doi.org/10.1023/B:RIHE.0000040264.76846.¢9

Barzegar Bafrooei, K., Mirjalili, M., & Shirahany, A. (2015). The role of motion games, art and music in reducing behavioral problems
in children with learning disabilities. Exceptional Education Journal, 7(135), 52-62.
https:/ /exceptionaleducation.ir/browse.php?a_id=563&sid=1&slc_lang=en

Delir Nasser, N., & HosseiniNasb, S. (2014). Comparison of educational progress and motivation of progress in students of normal and
intelligent primary schools in Tabriz city. journal of Education and Evaluation (Educational Sciences), 8(29), 31-42.
https://sid.ir/paper/ 183488 /en

Dortaj, F., Lakpur, E., & Bahlouli, A. (2012). Investigating the impact of smart schools in Lorestan province on the academic progress
of secondary school students. Technology and Education Journal, 2, 71-80. https://jte.sru.ac.ir/article_111.html

Farahani, A., Keshavarz, L., & Jadidian, S. (2013). The effect of morning exercise on the academic progress of middle school girls in
Sabzevar city. Contemporary Researches in Sports Management, 1(1), 15-26. https://smms.basu.ac.ir/article_23 html?lang=en

Godman, H. (2014). Regular exercise changes the brain to improve memory, thinking skills. Harvard College.
https:/ /www.health.harvard.edu/blog/regular-exercise-changes-brain-improve-memory-thinking-skills-201404097110


https://www.magiran.com/paper/2190832/effect-of-aerobic-on-cognitive-function-in-preschool-children?lang=en
https://www.magiran.com/paper/2190832/effect-of-aerobic-on-cognitive-function-in-preschool-children?lang=en
https://doi.org/10.1023/B:RIHE.0000040264.76846.e9
https://exceptionaleducation.ir/browse.php?a_id=563&sid=1&slc_lang=en
https://sid.ir/paper/183488/en
https://jte.sru.ac.ir/article_111.html
https://smms.basu.ac.ir/article_23.html?lang=en
https://www.health.harvard.edu/blog/regular-exercise-changes-brain-improve-memory-thinking-skills-201404097110

VY m(\\"f )Léﬁ ) \ b)lo.aﬁ MY 0,9 ‘03)5)?«5&)}“1 Lf"’u mb

Hasanpour, M., & Mirnadari, A. A. (2016). Investigating the effect of eight weeks of aerobic exercises on depression and academic
progress of first-yecar female students of secondary school in Khorramabad District 2. move, 3I.
https:/ /www.sid.ir/paper/30159/en

Kandola, A., Ashdown-Franks, G., Hendrikse, J., Sabiston, C. M., & Stubbs, B. (2019). Physical activity and depression: Towards
understanding the antidepressant mechanisms of physical activity. Neuroscience & Biobehavioral Reviews, 107, 525-539.
https://doi.org/10.1016/j.neubiorev.2019.09.040

Keeley, T. J., & Fox, K. R. (2009). The impact of physical activity and fitness on academic achievement and cognitive performance in
children. International Review of Sport and Exercise Psychology, 2(2), 198-214. https://doi.org/10.1080/17509840903233822

Lee, D. w. (2024). The Relationship Between College Students' Openness to Experience, Engagement in the Creative Process, Intrinsic
Motivation, and Creative Performance in Dance Composition Classes. Korean Association for Learner-Centered Curriculum and
Instruction, 24(20), 257-283. https://doi.org/10.22251/j1cci.2024—.24.20.257

Makundi, N., NaimiKia, M., & Ghasemi, A. (2021). The effect of dynamic yard activities on the behavioral inconsistencies of 7-11-year-
old students with mental disabilities. Motor Behavior, 12(42), 37-54. https://mbj.ssrc.ac.ir/article_2678.html?lang=en

Mortezaian, M., Mirzazadeh, Z. S., Keshtidar, M., & Taleb Pour, M. (2022). Compilation of the strategy program for the management
of sports talents of Iranian students. Physical Education and Sports Sciences, 1(2), 85-103. https://ensani.ir/fa/article/ 540165/

Qaderi, N., Aslankhani, M., Zareian, E., & Bagharli, J. (2022). The effect of selected games on the improvement and durability of
working memory and self-concept of children with developmental coordination disorder. Sports Psychology, 14(1), 93-106.
https://mbsp.sbu.ac.ir/article_101864.html?lang=cn

Qanberlo, S., & Gholamali Lavasani, M. E. J. (2014). The relationship between teachers' academic optimism and emotional intelligence
with students' academic progress. Psychology Journal, 19(3), 218-234. http:/ /iranapsy.ir/en/ Article/21274

Rasekh Oklaie, R., & AliKhani, H. (2022). The effect of morning exercise with music on the happiness and academic progress of 11- and
12-year-old female students in Amlesh city. 7th International Conference on New Researches in Sports Sciences and Physical
Education, Hamedan.

Rizvandi, B. (2017). Investigating the effect of morning exercise on happiness, academic vitality and academic progress of 6th grade elementary school
boys in Kermanshah Master's Thesis, Lorestan University, Faculty of Literature and Human Sciences, Department of Psychology.
https://elmnet.ir/doc/10928627-22232

Rustaei, K., & Mostafaei, A. (2022). The effectiveness of acrobic on working memory and academic performance of secondary girl
students. Education Strategies in Medical Sciences, 14(6), 413-420. https://en.civilica.com/doc/ 1569516/

Schneider, S., Askew, C. D., Abel, T., & Striider, H. K. (2010). Exercise, music, and the brain: is there a central pattern generator?
Journal of Sports Sciences, 28(12), 1337-1343. https://doi.org/10.1080/02640414.2010.507252

Shabanian Borujeni, F., Mahmoudi, M. T., Nourizadeh, S., & Shabanian Borujeni, M. (2015). Investigating the effectiveness of different
methods of teaching social studies on the academic progress of students in the second period of girls' elementary schools in
Borujen city. National Conference of Psychological Knowledge and Technology, Educational Sciences and Comprehensive
Psychology,

Sneck, S., Viholainen, H., Syvéoja, H., Kankaapai, A., Hakonen, H., Poikkeus, A. M., & Tammelin, T. (2019). Effects of school-based
physical activity on mathematics performance in children: a systematic review. International Journal of Behavioral Nutrition and
Physical Activity, 16(1), 1-15. https://doi.org/10.1186/512966-019-0866-6

Tamnaifar, M. R., Salami Mohammadabadi, F., & Dashtbanzadeh, S. (2011). The relationship between mental health and happiness with
students' academic success. Epistemological Studies in Islamic University, 47(15), 46-63. https://ensani.ir/fa/article/ 265535/

Tremblay, M. S., Inman, J. W., & Willms, J. D. (2000). The relationship between physical activity, self-esteem, and academic
achievement in 12-year-old children. Pediatric Exercise Science, 12(3), 312-323. https://doi.org/10.1123/pes.12.3.312

Vasilopoulos, F., Jeffrey, H., Wu, Y., & Dumontheil, 1. (2023). Multi-level meta-analysis of physical activity interventions during
childhood: Effects of physical activity on cognition and academic achievement. Educational psychology review, 35(2), 59.
https://doi.org/10.1007/510648-023-09760-2

Wang, X. (2025). Exploring the impact of mindfulness, subjective well-being, and music engagement on academic performance of
students in  higher educational institutions. Humanities and  Social ~ Sciences ~Communications, 12(1), 1-14.
https:/ /doi.org/10.63313/SSH.2003

Xu, T., Byker, E. ]J., & Gonzales, M. R. (2017). Ready to learn: The impact of the Morning Blast physical activity intervention on
clementary school students. https://doi.org/10.15282/mohe.v6il.137

ZarghamHajbi, M., Shakib, Z., & Rezaei, F. (2018). The effectiveness of aerobic exercise on depression, anxiety, life orientation and
happiness of mothers with ADHD children. Sports Psychology. https://mbsp.sbu.ac.ir/article_99768 . html?lang=en


https://www.sid.ir/paper/30159/en
https://doi.org/10.1016/j.neubiorev.2019.09.040
https://doi.org/10.1080/17509840903233822
https://doi.org/10.22251/jlcci.2024.24.20.257
https://mbj.ssrc.ac.ir/article_2678.html?lang=en
https://ensani.ir/fa/article/540165/
https://mbsp.sbu.ac.ir/article_101864.html?lang=en
http://iranapsy.ir/en/Article/21274
https://elmnet.ir/doc/10928627-22232
https://en.civilica.com/doc/1569516/
https://doi.org/10.1080/02640414.2010.507252
https://doi.org/10.1186/s12966-019-0866-6
https://ensani.ir/fa/article/265535/
https://doi.org/10.1123/pes.12.3.312
https://doi.org/10.1007/s10648-023-09760-2
https://doi.org/10.63313/SSH.2003
https://doi.org/10.15282/mohe.v6i1.137
https://mbsp.sbu.ac.ir/article_99768.html?lang=en

