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Systematic Review of the Effects of Physical
Activity on Young Children’s Cognitive
Development and Academic Performance
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Abstract: Through systematic retrieval the databases of PubMed, Web of Science, Eric,
SPORTDiscus, Academic Search Premier, MEDLINE, CNKI, Wanfang Data and VIP database,
43 documents meet the literature inclusion criteria, which was analyzed by semi-quantitative
methods to explore the impact of physical activity intervention on children’s cognitive develop-
ment and academic performance. Results shows that: 1) The included literature mainly focus on
executive function, perception, attention, literacy skills, language and mathematics. 2) In cogni-
tive development, the evidence shows that physical activity has a positive effect on young chil-
dren’s attention and physical competence perception. 3) In academic performance, the evidence
shows that integrated physical exercise condition (IPE) has a positive impact on children’s liter-
acy skills and language skills. Conclusions: Physical activity has a positive effect on children’s
cognitive development and academic performance. Compared with simple repetitive aerobic ex-
ercise (SIM) and single short-term exercise, multi-frequency and long-term cognitively-engag-
ing exercise (COG) can promote the development of children’s higher cognitive ability. And
compared with non-integrated physical exercise condition (NIPE), IPE intervention have a more
significant positive effect on children’s academic performance. Suggestions: The research area
of children’s cognitive development should be expanded, the intervention model should be
changed from SIM to organized COG, to improve the children’s cognitive development; active-
ly explore the IPE teaching model during the preschool study, to promote the children’s academ-
ic performance.
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2004) . LRI A CHIMEAE I LR EHEH
s B R E 8 T O 2 R B VYA R o o) R
] 2% LR ) 3 42 175 0 (Donnelly et al., 2016) . % JLFY
B B AR Ak 23 RN N R R 1 DG B I 3H (Berk, 2017) , 11
AT T ST RREAT A A B ZE I 3 (Jones et al., 2013) . 4
JUBS RN R A A R BN AN AR R R B0 E
(Telama et al., 2014; WHO, 2017). EA AT HF7R R,
5 0K 3% 2% 4 )L\ R0k R B A 2 3k /E H (Carson et al.,
20165 Zeng et al., 2017) , {H % T H A7 7E g0 N\ SCwk B0 5
A B AELE T i A AU, 45 S R AT ThRE AN R S
RE 7055 R PR IR TE4E AN 2 LR B B R TR B 5 4 LA
H1J% 1] [f) % 2% (Erickson et al., 2019) . Bb4h, T EBE &
SR A LN R DT B R T, 36 UE S [ B A4 3 2 X
4 LIN IR B CRRRIBE 7 T8 B 150 R 28Ik R B (LR
FHRE U AR 05D % 4E B R A IR R TR 0, AELAT) B
XFEUA IR AR AT R G A It Rk, AR I B A
FHF 8 8 1 R G 4508 T 150 5 AR TG B % 41 ) LA R e
b 2R I 5 0 AT B AR S 4

1 XEKRRSHE
L1 X#ktrk

7F Web of Science « PubMed. Eric - SPORTDiscus « MED-
LINE. Academic Search Premier. 1 [E %1 W . J7 J7 . 4 17 2&
9 AN H L ZESCHUHE L KR 2010 4 1 H 1 H—2021 49 H
1 H & FAT PG A T R R I A S SCSCHR . 930k 247
(O EFE : D preschool child OR preschooler OR 3 to 6 years
old; 2) physical activity OR exercise OR physical education
OR game OR physical fitness; 3) cognition OR cognitive OR
perceived competence OR attention OR executive function OR
inhibitory control OR cognitive flexibility OR memory OR lan-
guage OR academic. "1 3CAE 217 (O @45 : 47 )L OR ik
I JLEE ; 5 {435 5l OR 44 773 3l OR ¥ Xk OR /% OR 38 2 5
WA K1 OR 1% OR ' /7 OR ML %2 /7 OR ¥ & /7 OR $4A4T T i
OR #111 ] #% ] OR L AE 1 1Z OR A %1 R 3 74 OR % >J OR 15
ORIk St FEARAFHIR IR 2 986 F (3L 2 333 5
Hh3C 653 ) JiH 3 M A U A 2 S 3G R A 5 SOk 7 R (3
SC5 K TIC2 0D » ARG 5 B 53R 2 993 4
12 X#kifit

INFRUE : DBF AT R :3~6 2 fg High )L CRA 12 1%
PRI B P BORS P L S AT IR JRE R 4 JLHERRD 5 2) T TR
P vHE - DA B A TR Bl (R 2 S IR TR R o 4 (R T
7 MR IR 55 9 5 T FHEBR D 5 3) 85 B4R br - 45 S K e
RGN UE VR B I MRAT Dh e 55D szl R B G 35 A3y
S AR — R s O BT BT - T PSSR 7T

G R TAR - 1) 1 1 A4 BIF TN 5 4 Bk B A SR 423 K R
AR2 5705 520 12 A4 BT TN B3 ARG B AR 4 22, S B AN L
FEAORSCHR 2 485 5%, F A 85 70 5 3) FaRASC, HI2 AT AN

ARG N AR AEEAT 038 o 0 25 51t I 20 O, AR AR AN
PRAEF IS 18, ELENE BRI R IINSTHR 43 5% (BT 1D

PRIk R LR FEANS AR
n=2 986 n=1

v v

3£2993%, FEJEH ALk n=2570
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AL HEMR n=42.
R % n=5;
WEMEFF R n=15;
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RN n=43 B 55t R A 04 n=1;
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Figure 1.  Flow Diagram of Literature Search
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ple repetitive aerobic exercise, SIM) I\ %1% 5 M iz 5 1
i (cognitively-engaging exercise, COG) , It 2T Lh#g T
T AT D e E & 0 45 R BT FE . SIM Hi 3 5 f] B ) Bl A
Y521, RPNRTTR SRELD, AT HE P BBk ER 5 . COG i
BEPHESSEZ KNS5 LI 2 18 s 55 A KA
ORISR, P R 2R 2] R BREE . 3D MR R Tl 4 1A
% il A 432 3l T 7 (integrated physical exercise condition ,
IPE) Fil #4545 & 74 & 5)) -+ Tl (non-integrated physical exer-
cise condition, NIPE) . IPE fi ££ 2% > WA &1 Pk &R I, BEAT
5 SMES MR NIZEE) . W ST A E R 2L
SRIT XU BU 2l . NIPE 5 78 % 1IN HHE KR, #E4T 5 2
SRS AR K SR TES) . W ST AME B “ I &)
JUA 5 75 2 AR ZOR B Pl R W
22 XBRRERM

2 fr ZE NS 43 T SCRR 1 07 i S R AT A — BUR O
96.5%. RCT SCHERMIPFLE R - 1) N A 4 U 58 % BEAL 51
Fy e BB AT T U B (R R g 5%, 2021 Keown et al.,
2020 ; Mulvey et al., 2018 ; Wen et al., 2018) , H & W 7¢ ¥ K
A B AR RS E . 2)25.0% F1 7.1% B 58 23 i 78 55 e
i oy (R 32 2 5 2015 ; EAETN 452010 Costa et al., 20155
Mulvey et al., 2018 ; Pasichnyk et al., 2015 ; Toumpaniari et al. ,
2015; Xiong et al., 2017) Al i 15 f# {4 ( Callcott et al., 2014
Mavilidi et al., 2015) % H _E /b H 55 B A 52 8 “ AN
7. AERCT SCHRINVE 45 2R « KA 1 IR T2 A7 4E e KU fi
3 (Draper et al., 2012),26.7% HIHF 74 VF 2 N “ A5 B
(P52 %5, 2015; Bedard et al., 2017; Gao et al., 2019b;
Vazou et al., 2017) , H AR HF 58 351 9 4% RS fii 145 o
2.3 BRI R

RCE RS H YR, G2 2016—2020 4 K L
N 62.8%. K SR T 5K 4 ) B (12 05D L SR
(9 F) AR FIME (5 550 o — B BF 7R RCT WF 5L
BEIF(65.1%) o IASCHRIIFEA LB 4 957 N, BRI 7T
FEAB 10 NEI 1 029 NANSE, s A HOR 70 N5 AR AL
£ 50~ 100 N [0F 7T o5 bl fe %2 (44.2%) . 28% ¥ BF e 4
TSRS SR . A3 IR A 1 T ST T 4h L
A K BE ) A 22k 5% 5% (Hudson et al., 2021) , At 26 1A
025 R 16 Ik 25 RS, A5 T (Kirk et al.
2013 ; Mavilidi et al., 2015, 2017; Mierau et al., 2014;
Palmer et al., 2013) 5 Carson %5 (2016) 1 Zeng %5 (2017)
N SCRRE &, EE N 11.6%.
24 FIHE
241 MmRREERFTR

27 WU R BE 58 Hh A 4 T IR I 3 ) B =TT 9, 45
G FR NIE )1 (Mierau et al., 20145 Palmer et al., 2013)
(A3 B2 50%) A AT ) ¢ (Stein et al., 2017; Tandon
etal., 2018) (B AT T B . 23 W2 KK g 8) T FfF
FOHA 3 T SIMGRFFS , 20205 A i 2%, 2021 Wen et al.,
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2018) , A B F N 66.7%; HAth 21 Wi COG, & F N
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Table 1 Basic Characteristics of Included Literature
. NFZER (n=27) 2L EIL(n=17)
B/%  AREY% BW/%  ARFE/%

V.& &0

2010—2015 40.7 81.8 29.4 100.0

2016—2020 59.3 68.8 70.6 91.7
EEBR

i 40.7 81.8 5.9 100.0

£H 222 50.0 17.6 100.0

KA T — — 29.4 100.0

At 37.1 70.0 47.1 87.5
HARE/IA

<100 66.7 722 64.8 100.0

100~150 18.5 40.0 17.6 66.7

>150 14.8 100.0 17.6 100.0
B 5%t

RCT 77.8 76.2 47.1 100.0

3ERCT 222 50.0 52.9 88.9
3k F AR 18] /min

<30 9.5 50.0 40.0 100.0

30~60 90.5 78.9 53.3 87.5

>60 — — 6.7 100.0
FIIR KRBT

1~3 59.1 100.0 75.0 91.6

>3 412 71.4 25.0 100.0
TR 0 R

<8 43 100.0 31.3 100.0

8~16 69.6 81.3 50.0 87.5

>16 26.1 66.7 18.8 100.0
FER"

IPE — — 57.1 100.0

NIPE — — 19.0 50.0

CoG 87.5 87.5 23.9 80.0

SIM 12.5 66.7 — —

72 RCT.MALEL; bk 2 — (R AR T ESHERT P E
W AR TG E YA —Re 45 R B E 3 T o A/ 335 )
MR Rt R KA EE TR, Bk de s R n=23,

242 FURALERHAR

17 TUAH SCHF 58 B O 2 IR K I Tt 5, B g 5 T
COG (fh5Z %%, 2015 ; Battaglia et al., 2018, 2020; Hudson
et al., 2021; Kenanoglu et al., 2021) , 5 2L %} 80%. H
409 IPE, A 2% 8 100% , 3t 4 TiAL 3% NIPE, A 2%
N 50% (£ 1.3,
2.5 HhREHHLYILNF R R

41 LN F s S 2 T AR T A HRAT T RE L B RE D A
B3 . 27 WHEFE A 20 T (74.1%) IR E T+ T
A, &/ 1 WA &5 SR IR L A m A ) 2H S
E X
251 HATHE

16 THUAH S0 78 9 B 4 1 &5 2R 27, B MR35 Bl 6 40 )L
PHAT Ty A 114 00 o] 42 ot A7 FAAR 2 ), X AR A AZ A A R
TEPERI S AN B (R 4) . X4 T ISR G Bk gw i
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S I « B YR S IS -7 (Stein et al., 2017 ; Tandon et al., 2018)
12 K SIM (Wen et al., 2018) %t 4 JL AT I BE AS 17

5 52 25 B2, {5 2 K I COG 3 A 20T Tl

XGPS 55

(2020) FIHF 2 %F te T COG 1 SIM % 44 )L 44T B RE 1 5%

Wi, & B COG AH L SIM X 41 JL3AAT 2y € 52 i SEAR

R

Z WK B B T 45 B AL gt 5 KB, T 70% 11 3
MR 27N, 2 XK COG X 4l LA il 2 i) (81.8% ) F A A
RGN (71.4%) ¥4 1F [ 5200 .

Fx2 BEFERIFRYILADNELENZINLGER
Table 2  Effect of Physical Activity on Preschooler’s Cognitive Development n=27
P - AL 1‘%% i}\%\?% £ _ FE R B
n'% ER MK T A EN &

E=%,2010 ¥ 60/30  RCT WPPSI COG  30~35m/k X5K/8 X208 BEB:+
Changetal.,2013 ¥ 26/15  RCT EFT COG 35 m/R X2 KB X8 ) Pk aad): +
Costaetal.,2015 #&HF  324/154 RCT PET COG 45 m/R X2 R/ X 24 7 AEAPIESNKEF  +
Draper etal.,2012  #3F 83/46 QE Herbst test COG 45 m/:R X3 R/ X 28 ] Ngmht
Gaoetal., 20192 % 32/16  RCT DCCS COG 30 m/k X5 K/A X12 A N R+
Gaoetal., 2019p £ 65/32 QE PSPCSA COG 30 m/k X5 K/ X8 A B ) Rdm 0

Hudson et al.,2021 £ 53/22  RCT EFT* COG 30 m/R X2 /B X8 dpdldedl .+ TA4ERIC 0
IRE F,2015 i 61/34  RCT  Bear/Dragon, CBT; COG 35mIRX2R/EKXKS A FpdldE -+ TARIR LA
FIS J R EEO
Jarrayaetal.,2019 RN 4517  RCT NEPSY COG 30 m/k X2 K/ X 12 ] AEZ N+
Jaksicetal., 2020 EAR4E  132/72 QE CPM COG 60 m/7k X 2 K/ X36 A 5 71:0
Keownetal., 2020 # &= 212/102 RCT HTKS, DCCS COG 30 m/AK X 2K/ X 8 A Ngm FIEME A a4
H L TAETIC:0
X3 % ,2015 W 189 RCT EpI0 COG 30 m/K X 2 K/ E X SIS B T4 RN
o4 5E/JEX16 F PE.+ ;P IE/KRIE0
Mierau et al., 2014 % 10/10  RCT DTC COG 45m EEN 0
Mulvey et al.,2018 % 107/49  RCT HTKS COG 30 m/R X2 K/JE X6 A TIARTAC A A+
Palmer et al.,2013 £ 16/13  WSD PDTP COG 30 m EEA: A+
Pasichnyk etal., %32  60/31  RCT PDT COG — ER N TN AT 2
2015 &+
Stein etal.,2017 4% 101/49  RCT HFT COG 20 m Wl REME: 0
Tandon et al.,2018 % 73/40 RCT  Bear/Dragon, HTKS, SIM 15m IR - TAET I
DCCS [ikgm R EME: O
Vazouetal.,2017 £ 27/11  WSD PSPCSA COG 30 m/k X2 K/AX12 A B R BSmAt a0
I 4,2010 T E 134/54  RCT — COG 30 m/oR X5 R/ )8 X368 Rt 71 :0
I 5,2018 ¥ 63/39  RCT NIHT COG 45 m/R X2 K/ X 16 7 IpldEh) N R E
M+ TAERIC:0
Wen et al.,2018 ¥ 57/31  RCT SCA/GNG,WMS,FIS  SIM 20 m/&k X5 %/J8 X 10 A PATHH
Xiongetal.,2017 ¥ 3920  RCT DCCS,PSPCSA COG 30 m/k X 5K/ 8 X 12 )8 N R E M+ 1B B
4.0
Xiong etal.,2019 60/30  RCT DCCS,PSPCSA COG 20 m/R X5 K8 X8 A N R Bdmith
+ ;B F Rsn .0
Zachetal.,2015 A&7 123/60  QE MOXOCPT,CMB COG 1R/ X9 EE A R it A+
RAMEF,2020 W 60/31  RCT  Psykey & #ZillX,, COG/ A0 m/RX3K/BX16 B FpdliEs  TAEeie 2 E
AR A SIM F:4; COG: +
P ot 45,2021 W 173 RCT  Psykey s ¥2|iX,, SIM A0 m/RXIKR/AXIS R dpRldsh EES T
A REE Hieie 0

7 :QE. *T M 5236 ; WSD. AKX it ; WPPSL F K31 LEH /% & ; BFT. 2 2 50 &M Z 454 PET. #54Pi5 30 M 3% ; Herbst test. #18
B M 3 DCCS. 2 T AL R 4 K454 ; PSPCSA. %0 )UAk ) Aot &2k dh 4o it B i & ; EFT*. AT 9 6 ik 45 4 CBT. A AR 3K
NEPSY. & % #14b 220 203 ; CPM. £ 3# B 4 2205 ; HTKS. sk—Br-M 2 - B 544 ; DTC. ik4m4E4-; PDTP. B K %175 mX; PDT. o #2
#ri il aX ; HET. & #6458 4-; NIHT. £ S BARIRI KT TR SCA. ) i R 47 k4255 GNG. 3h44E%; WMS. TAFRile - EAE
43 FIS. £ 7R B 454 ; MOXOCPT. MOXO i £: M AR M X ; CMB. A f i TR E M s +. FFUS & RAL T A R/ Aeds bl 3%
EZ5; 0. FHUG 4 RAL F AT R/ AIE R AR RF £ 7 - FHUGIE R AL R FRAA BFH £5F; COG: +. COG FFHEX A8k SIM #9
NERAREF LT
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#3 BEFERSXIGILFLRANZNER
Table 3  Effect of Physical Activity on Preschooler’s Academic Performance n=17
AL & TR
TR BE *j}; %; FLBRMKIL —— T erm»@ BR
Battaglia et al., 2018 & XA 119/68 QE PRCR-2/2009 COG 60 m/k X2 K/ B X 16 JA RFHAE
Battagliaetal., 2020  &XA]  1029/557 WSD  PRCR-2/2009 COG 60 m/K X 2 K/ X 16 & RFHA
Bedard et al., 2017 mEX 19/9 QE PWPA/PALS IPE 60 MR X 1R/IAXI0JE  RFHAL 6P RIARIR
A+ FERFR:0
Bedard et al., 2018 LE SN 11/6 WSD  PWPA/PALS IPE 60 m/AR X 1R/ X10 B AFHAL 6P RIARIRA]
?"&i%ﬂ'i)’\ .+
Callcottetal., 2014 KA & 400 RCT TOPA/DST IPE — RFHRE:+
Hudson et al.,2021 £ 53/22 RCT WI-AP COG 30 m/R X2 %/ X8 JA) g+
Kirk et al., 2013 ES 72/34 RCT IGDIs IPE 15mX2R/RX5K/E  AFHAE: kH AR
X 24 JA) R A78:0
Kirk et al., 2016 ENs| 54/17 QE IGDIs IPE 30 mX2KR/R XS R/ IRFHAE A7 F k8.
X321 +iBRL:0
Kenanoglu et al.,2021 £ F} 72/33 QE PPVT COG 3R/IIX9 EEt
Mavilidi et al., 2015 i XA & 111/64  RCT Aw/Z&&wic  IPENIPE  15m/RX2K/JAX48  FKRAEIPE: +;
NIPE: 0
Mavilidi et al., 2016 i XA & 87/45 RCT B W IPE/NIPE 10 m/ R X2K/B X1 8 WIB 4 F/5hih 44+
Mavilidi et al., 2017 2 XA & 86/45 RCT Aw/& k=i IPENIPE 10 m/ R X 1R/ X4 TR LM+
Mavilidi et al., 2018 XA & 115/63 ~ RCT B %X & IPE/NIPE 15 m/k X 1R/ X4 34 IPE: +;
NIPE: 0
Shoval et al., 2017 A &,51 160/95 QE  CRT/MAT/SPM IPE A5 MR X2KIEX  FEEe S AR+
5K/ X298
N %2015 P 82/33 QE #ILwHfEEF A  COG 25 m/k X2 K/E X EFE:+
3ER/FX14 8
Toumpaniari et al., 2015 g 67/30 RCT EXezlia IPE 60 m/R X2 K%/ X4 ) ¥HiE+
Yildirim et al., 2017 £ F 3 35/16  WSD BB £ IPE 41/ R XS5 R/JEX10 A BT

7 :PRCR. & KA AR A£ AL M X AE 5 ; PWPA. 28] )L & L F A= 67 B AL A M 3F ; PALS. 35%

#FiRE F i & ; TOPA. &

& &AM X ; DST. 3+ 5l

X3 WI-AP. S B3 F AR /AN 365 IGDIs. F AT ILE A R K Ao B 3547 ; PPVT. At ad [ 7 3370 ) B ;. CRT. P8 45 B2 A 3K ; MAT. 405 sk
M5 ; SPM. 3% S AR AEHEFL M B,

252 Rk

& e T AN/ B ) 4 S

7 WA SCHF 78 308 2 KIS COG, Ho A 1 T 52 6
&7 285 X GE 1 2 s M EEEE) (Zach et al., 2015) .
62.5% M LA UEHE K B 2 K I COG X 411 )L iz 3 18 A g
JITRERW . )42 SR AN RE 77 5 T, Xiong %5
(2019) RIBFF 58 K B0, 4 I Ui 3 6F &) ) LA £ S R I i g
A IE [ §2 0, {H Vazou 25 (2017) BIWF 7T 20 K15 H AR M (0 245
Wo DRLUL, 0F 48 A5 PR T 190 A B BH i B A3 3 Xt 4h LAt &
SCRRIR AR J1 (R RE I o
253 FES

7 WA A FT 428 COG , B4R Mierau 45 (2014) [H) 1 7%
RIS )L B T AN 52 R A I COG 82, {HE 90% (1)
LA SCHR 2 B 2 Wk KIS COG 4 L % & /14 1E 1A 5%
M, H COG AH Lt SIM i %)y JL 1A & 7 1) 52 Wi S8 A GRA AR B
2020) .

2.6 FIKEFHALILFE L RIG YAk R

ol RILE R 3 BEP R FH AR B S REE A

Jiifi. 17 TR 7S A 16 T (94.1%) R 15 7 T T4 5 Dl &2
22

RF A

7 A B AT 2 A COG, 5 2 F R 50%. A
5 TR T35 N IPE, B J8 A BT T 85.7% I UE 4 3 #F IPE
X541 ) LR 4 R A 1E 1] 50
262 EEH#HA

9 T AH D BT 7T Hh 2 A COG. 7 TN IPE, 3 X% N
100%. 3 T IPE AJf 5 7 i& A, & NIPE (Mavilidi et al., 2015,
2016, 2017) . XF bGP 212 30 1 TN 41 LG 5 Ae 7 I 5% 1
45 R L, IPE #H Lk NIPE 3 5 &L (Mavilidi et al., 2015,
2017) 5 91.6% SCHR 45 A4 W], IPE #1 COG *t &) JL I 1R &
EEMRAEEALR
263 HFEXRI

3 WA SR WF 7E 28 5% 1 A B BT TR COG %t 41 L $i %
RO, Hodh 1 TUWE 50 AL 4 2 B 19025 AL (TIPE A
NIPE) (Mavilidi et al., 2018) . 4 3 T 70 45 . K W IPE
1 COG % &)y )L E 5 3R DUAT 1F ) 5210, {HL IR AH G F 55 B i
AR, T AAT B R VR

2.6.1
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x4  BEFERHYILABEZRNZLRAZMEIERRES TR

Table4 Evidence Strength of Physical Activity on Preschooler’s Cognitive Development and Academic Performance n=43
T 2R
ZERAZE B 5T LK it
HR (& /%)
N AR
PATH HE
A ) + I REF,2015; 2 F,2018; KM, 202077 B A ,2021; Changetal., 9/13(69.2) ++

2013"™; Hudson, 2021; Mulvey et al.,2018
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