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The Influence of Technology-Supported Teaching Intervention
on Students’ Computational Thinking Training

——Meta-Analysis Based on 37 International Empirical Studies
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Abstract: This study selected 37 domestic and foreign empirical research literatures, using the meta-analy-
sis method to explore the impact of technology-supported teaching intervention on students’ computational
thinking training, and generated a total of 45 independent studies with sample size of 2 758. The results
show that technology-supported teaching intervention has a positive effect on students’ computational

thinking. The results of the moderating effect test showed that: The effect of computational thinking
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teaching intervention is significantly different in different subjects. The effects of different teaching inter-
vention tools are different, among which the graphical, modular and game programming tools have better
effects on students’ computational thinking. The teaching evaluation tool based on the system environment
design has more obvious evaluation effect. There are significant differences in the cultivation of computa-
tional thinking in different countries (regions). The effect of developing computational thinking in junior
middle school is the best. In this study, the best effect was obtained when the intervention period was 6~
11 weeks. The smaller the sample size, the better the effect of teaching intervention of computational
thinking. Gender difference has no significant influence on the effect of technology-supported teaching in-
tervention on the cultivation of students’ computational thinking.
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L (&) TR LBR Z 18 p1E

0~5 J& 14 Q=1.505 p=0.681 0. 700 0. 437 0. 963 5.215 0. 000
6~11 J& 15 0. 866 0. 288 1.073 3.395 0. 001
12 J& KU b 6 0. 680 0. 649 1. 083 7.823 0. 000

4.5.6  REVEEAR K 9 RO A B
AW AREA /3N 0~30, 31~50, 51~100, 101 KDL F 4 241, AN 27 B E(p<<0.01) (F
10), FRUFEA BN H AR T Z 2 T WA AW, FEAREN 0~30 W4 (n=18) MIFEAFE N 31~50 [
H =8 BIRB| T KRN, HEARAE 101 K DL b 2R 3R /NRL N .
R 10 REREARKNEIRE T HR KK

. BN B o R RN it 95 % MY E {5 X [R] XL 6 36
A (g TR R Z A8 p 1
0~30 18 Q=12.784 p=0.005 1. 245 0. 880 1.611 6.679 0. 000
31~50 8 0.814 0. 399 1.228 3. 850 0. 000
51~100 12 0.663 0.431 0. 896 5.597 0. 000
101 LAk 5 0. 469 0.238 0. 700 3.980 0. 000

4.5.7 REFEGET R
FH OB A6 96 (14 245 SR AT R o R SCRE RS2 T PO AN (] 2 B2 A T B B A i 15 95 B0 1o 3 52 (p<<0. 05)
S F BT E RO R IR (p<<0. 05) (F 1. T REMBMFEARRER D> (=1, Frll 2 LR 2
EH 4 BB IROWAR (g) K/NER , FAR AR ALEE 1 TON ) vh B By A TH SR 4R 15 3% B9 VR FH 800 (8 B K
(g=1.615, p<<0.001), HIKZ¥HHE(g=0.891, p<T0.001), /N[ Bt A op By BE 2 AR T M 6] R/ 1 2%
RAH (g =0. 625, p<<0.001).
F 11 AERZEBEHETYLER

g B4 St LA BN 1 95 % By & 15 X ] XA 5
N (g) TR R Z 18 pfH
K 1 Q=11.100 p=0.049 0.784 0.217 1.351 2. 712 0. 007
5] 8 0. 625 0.413 0. 837 5.772 0. 000
wh 9 1.615 0. 866 2. 364 4,224 0. 000
N 15 0. 625 0.421 0. 829 6.015 0. 000
2 7 0. 891 0. 448 1. 335 3.938 0. 000

4.5.8 HEA E TR 2R AR B

VSR A N N R | Ko B A I N S = N S IR i 1B S v 2 N 2 e i ol = e 4
S SR A, WOR T I A b BEAT R 5. A 5T A1 0H A A, HCRE AL AR A, AR A R Y F =
0.04(p=>0. 05) AN 3, AT HITHA B4k i 35 2 70 M ) LI AT 1 38 e it 22 25 =

5 g5t

5.1 RAXFEEFTHNFEHERENEFRGEZEARM
ARWFFERICIHTTT 8k 30 1 EIBR L 37 G R SR B e WO 22 A T H 3 A 85 97 A9 SR 5T . A
EROVAL I B S5 R . BOR SR R Hew T 06k 2 AR TR A Al BEAE TR B T3 KF (p<<0.00D), H
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95%CI FIRKTF 0, & HUGMIZN & g =0. 780, J i 8FRLN , & B AR 4¢3 1 1o o3 B 4 oA
SRR ) B 2 E UL X e T AR SR A 5 T R T M 9T (SDM = 0. 35) . ARFFE S 20 &
JERON B B K. MHBN . ARWER T N R G M R T BRSO B s T ION 2 AR AR R A B SR Y
M, AN AT, BRFEXT RNz, HXF 2 0] R 52 M i 5% 45 SR 0 98 5 AR B AT T b, 2 AR
S RFEERL , PR GIR IE .

WAL AT A, AN TR A B Y ik, JRal 38 B2 B A TR 4E 1, A R 30 e {E #3 h aT e, 23R4S
T AR R DL BRSOV RN s HORNAEAE B AL 25 5 (p=>0. 05). AHXT TSR B4 SR AAS B, R
fI1E Z MR T 2 A v A AR R 2 D i 15 5. (EARIF R &5 R R, (OC 1 T H 330 L AR A & 1) T T &k
SRR A 3 2 GF A R e e ik | T A A S R L S R SO W AR, VR — R R EE R A
TR P AT ISR R, MR RGN R RN, R%. KPR, 5 E 2247k
OG22 B BT E B YRR 3R, A5 AT R A B2 AR B R N AR VS T B T T .
5.2 2R, TWIA, 2. BASETERENZMN

AR BIF 5 38 3 1R 500 A g — 2D A BT T A WIS A A A AE 25 R i SRR R AR CR U, AN A TR TS AR B TR
REEAWE. ~LEXTHFE TN G, QFAMRERWER, T TEMITAE TR 3 ADMAE, X
XS AR R A A T TR R Ll s T WU O TR N ARG BRI A B 2R ERRAR
[, 2% 3 5 2 3 A A5 RN 25 b DX St Jr O (] 5 T 32 B AN () A8 424 R A B 45 1) S o T
FE ) [ 58 R DX PR 3R 3 0 S g0 45 R N — g S, R, BRTAME M Mk 25 R AN, SEIR BT AR B 1 R A
KN FEA R 55 2 A B 250 o T L B A 1 2 Be DA R R U A R 5 e S 5 5 R R R
5.2.1 FRFATIHABLGKFHIEZFEH

AR 2E R 0 e T IR R B AL 25 5. S R B AR P T R R L 8K
RANEE, TEVEYEA B SRR UR b2 AR A A 2k T BB R0, X B A i 58 Jo vk SR IEAE AR T S AL
S AR g AR B B B R A S A B RHZ AT TR, I Ye &5 X 55 WUHEST 904>
Brc, AR S AE STEAM 2 BH G (R 4515 5 % 2 . A SR E IR ) B A i 58 B T 38 2400
H R 75 T A SEUE R S AR D, (HAR 205K & SRR TH S HURL 2 LA Ah i S5 8al IF Jre 11 35 8L 4 807 A HL T
Ji. A2 E AR AR R rh o R U B s R LS sUh IR e T AR Rl sy, RE R E IR AR
YA A5 R IR RS R I RE
5.2.2 HRHBEBARZAFTENTHLELELEIES

W5 & B, B sl He A dn B0 . Tk Ak 4 R PR B 0 T PR SR 350 2 R, BIIX 9 28 T H X 2= A5 1Y
A LB TR AR P A Rk A X SR I ST A4, TR R e Ak g R IR T T ARG AR A
fif o P& TF A o DR AR AT B Y G g B S X A A SRR R RBCRAS B (p=>0.05). FEHE
A, A E B s e fb ) g A5 05 5 R0 3K T I 0 ga B 0E . X R i1 & (W0 Python, Java, Ruby %) 1
o) F LGB R EIT, AR R, X B R R . AR, A B AR T, B
TR Y 2 T H I R sl i, T H 5 222 % 5 2 [0 4 & 06 e M A B 7= A i e s ).
Gh, BT AR T H R T HEE I ENEM, BN FEERFERERRE. HARHSITER
Giof T HEE MBI B2 el )z &R, MRS T ns it SR g k. Wik, 7E8F A
SE B BT R A TR B GRE BUA W I 2 o A T 5 SR 4R 45 D TH RE T 1Y B RE DL SN R A 2R i ke TR AR
By 2F > 1) 75 2.
5.2.3 AT 247803 BEFN T AE Aot LEl

X2 A T R A AT VR R U R O — BRSO R e R B, 4 RIEM T H MR B
BFH 2R (p<<0.05), HihET REG AL M PN T H Ik BAH X R IR0 5 (g =1. 5200, H #ixf i+ 53 L 4k
(A 2 Ml 1) T 78 45 Fh R A B b A7, UK A 22 e AR 8 S B P AR B2 T 25 R i Koh MR & T
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— A SEE TR AR TEAL R G, SRR A A A A AR SO HEAT I A AT BT R G I AR
FH2 2 RGO ITAL % 20 B 19 2% 2] i B2 3T A S A8 il B vF AN 0 B 1 T R 45 LS A T T A R, X —
FRAE 5 1153 B AR AE [n) 0 A D 45 vh i B AR PR AR W) G REAE 2 A 10 2% ) o A8 b SR IR 85 oy K isf o 1Y) 2 5t
R FRPE 5 A LA LR TR &, X AR I &R Bk S, B — P TR ARBEIE T IrA M8 a1
B, G Z I TR —Maskpas. BHin, iFE R4 TR RZREZMREHEIT RN, BN
TE A B LA LR E B TR AN AR KW & JR2s ). 2F # 2 5 HE T B AIMNF LRt v
T H, BEEREAGIA AN THAGRAR G 1l 3% 0 IR F B R 58, NSE BRI T th &k, AR 4R
KRR E THMS K, A EREAEHEOIEN TH, DRI R BB H 1 kR

5.2.4 HRKZT,MPTANR 6~11 AWK FETFRZLEIML

AW 5T AN [R) [ 58 22 o) 1 F 58 R Ak i 202 T A 0 B AT B 35 A 4 h) 25 5 (Q =88, 122, p<C0.001), X1k
S0 i 7 [ R ST R R4 20 E PR A5O3 A DG, R TR TR B R R A s O W R,
5 6~11 Jisl ) T 780 391 i 8 AR A5 A X B K1) T AL (¢ = 0. 866).

BFEAR RIS » AF K/ TR AR THSOR 2B E 2R, /DNIEBCE T HMRCR
B S5RBEHCFA L . NIRRT DG B0 20 0RO R BT R Y L S 3, B A TR 2 1Y B
], B 5 AT PR SRR PR A 25, (E/NBEAL 02 X 200 00 3R o EOR AT AT T . 2O R A AR 4R
AR HG . R, R R AR SRR ) 2805 T TIUE 90 0 R 3 S [ BE OIS i e X, o 3 AR A A
) 1) T SRR 10 92 ol BE R BLASE.

ARBEFE R, W A TSR R B T RS T A AR B A LG B 2R R (Jean Piaget) IAH
I B Bt (12~15 ) W% FJF IR 1 30330 B KT (9 il 52 32 48 SR 4R RE g, W55 o F 530 JEUZ A DG 19 Al A
M RER K b, X TR 2 —" L fE R, TP R IR S SR T N E TR, BA
A BB A58 R B S8/ 2R B AR Y e R R AT T W0 R, (H 3R X B Al B0 T A R 4R R Y
AR FEAT SRS I . Y 1 AT 55 o i 7 LA v 85 R0 a1 25 2808 B B O 32 ELAH BT 3 1 11 OR0 R4 G 3R — ARk
o NS BRZTH N om 24 2 R el i, M LR T R g R R I MM ARG S — T, )
W AR 222 B P B, TR B AETE K12 75 M B 2 SR (R R 3, K VR 20 52 i — [ R Ok I B2 58 4 )
FAE ). FEJRLemtoRh, BE # N TR XS /N FAE RO R R IR, &ilEaRED
INEARRRE TR X R BUN L SRR 2 2 0 T PR IR Bl hn e kAR 4R R Y L.

AR GRS SEAT T IC U AT, & I 50 6F 2 A ) 11 5 S 4 B 35 R 7 2 B 5 (p =>0. 05). SR,
A AR FEAE T Z R 2R BN 4. RAE 20 AP A RS R B, FETFEALR . 5% R 54
T AR, 53 A B 8 o L e ) I B A ) £ 0 AN R R S R AR, A FS R B, Lot L
L v R AT G R AT LAE 2] . W1 Nourbakhsh 2555 X w5 v LS A URAR ff (9 1 501 22 b AT R T . B4
B R ST, TR AR A0 2 0 R S vl 220 B B G T L IR Ay AN B R R, O EL
TR 27 A R AT TE ) B¢ LA B T 2% A 2% >0 19 B A O
5.3 HARBRMAEE

Aoz ek, R T E NN ER SRR 02 T 1000 2% 28 1 58 S84 355 37 5% ) 1 S i A
58, AT R Ja ST e AR SR A 3 A A B AF S0 RN 2 S e PR A S AU R AR S . (A 2 N A SR A BT
B, AR REIE L TR AR T AR S AR B 2R B rh B R B 2 B A . [EREE S, AFEH
207 A Can ) g e 2E L T H B BIEBEES) L BEETEN OF BT . B85 MR 55) © AR Y SE 5
KAV CONAT S5 . HESLES . BEMLSE I WS Ak T B AR p) R R A, BN AN G R RS
1 16 (R BIF 5 45 /0 o (B 2 3 R R B 25 BE A 1) R [ A s P o A T R B gt b i DY IR
M T IS B R AR A G F R, AN e AR, T MR R e 202 T HiRi X, DU XA [ B B
AN Rl 0 27 A R AT ZRE AR R BT S 48
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