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UHRE: FIEARERBETZEINF M

BEE ETE RmE K ¥ EEX
TF AR B 2400 B 5 1 0 ST A 90 3 R S 2 L 2 B, I 430079)

# = B34 RHF(Learning by non-interactive teaching)ds 5 I F £ minF IR PiMAE, HF 8 TH
Fhrit A S it AR E A PR AT, RRIRG T RE . AR T RE AL G BABE 5 R AT 1L
Bl AR kG LA Al G AL AT T B RARKF BB ARAITT BHF LEMABRTLIN, 8
FERKTHRR E4TXREFIOERERR, LF, AAKEHZH 2 LB X (2o: M)A KA RKF A
WTFEHEFI . RBEITFRNEFIECSTRAAZRSF I H G2, Pt ERE MR TH
R, THABRG EHRT X, MALKEEHLZO T LB EH)RPBHBX (e IA)BRERKF
T RGBS BT, SR F I AR TARAN BB R Ry AT ARG EF. ARER
HEFENFIZETARBI L GODNAMEATREERFIHBEANL LG CEE ), ARFRELELE
HEARI, REAREM . R R ERKFEFT @BE—FIFT,

KEA ARAERKT, ARMFT, HAEHE, BRI, LikfehT

HES  B849: G44

RBFRETRR, BHRGERE, o RER 257 - £ B (John Dewey) ) “ff - 2%> (learning by
R B R, mBREHRARL, ®E . “HEM doing) AR WIE H, AN NGB f2:2], BRI«
B SMEUIN M PR, FAAEE S E SIS . SEg AR
— (AT - Fan) FEEEAT A R TR0 R AL N B S T (2 A
2012), SR, FHASIE A 1 S AR Be fRAIE 2= A <40
AL G IR B ALk LU 2 2] v, AR A, WESRTTN S TF N A BRI R
ZRGHIBBNIR, MEL LI H % &, “H =27 (learning by teaching) i i B 1] ft2 A i
2 2 3K R RS B 1 A (AL AR FTF N AT, FUE0E ST LS 2 N A
)3 33 S AR R A T2 2T B B B R T L AR, 855, M ERNER A TE T M. Wik N
X R 22 SRR I AN AR (Reich & Ruipérez- BRI 37E 24 2] (Fiorella & Mayer, 2015),
Valiente, 2019), FIREZH T WA FH T ER R R, B9 i R H R4 4
“Phagte oy £3h2 5, SR ORI T BEE RN IS O N o E
HARLAR ME AR A5 27 25 HE AT 05 22 A A0 TR0 I 2 B FUBAE FH (N, Roscoe, 2014; Roscoe & Chi, 2008;
fift(Fiorella et al., 2020), 7 & X Y 2% > 2 [EHE A Slavin, 1983; Webb, 1982), Fiorella f1 Mayer (2016)
B PICAL TR A A A 2% 5 i R b FE 3 A iU AR LB TAHCHFSE, 45 R ABL, “ghf gt n
W A4 (Fiorella & Mayer, 2016). H1[E3CA6 A 7R BRI N d = 0.77, B+ @Rk itk
520 E B g gR B A, BRRJE AR A SIS SR, BT bW RN ERZ, i
AR X R E R . #E O ER WRERL, RN ERNFIES . AT
T - b B O R < B, TRRE I ARG
e e =AU AR R (RR, fdes
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Fop 2] W RN, SRS ) g B A 2
L SCAR A RE, ZORAMATT 27 T o A P 2, P
XSk i e P AR R . ARG 5 — K
PEAFR 7 >3 8 RE (L SR 20 U T R B 2
FTENRLRL, W), AR S A S
J5 M A 0Tt AR X o 2T B £
YERT. SR B, BB <S5 N E3h”, ffBh#
SEREAT A T W S LR R Y 15 b B A

TEEAM¥A

]

SR Sk N EEi S E N L]

N T XKW K S AN G B <o,
TEA S, FATRHT« A 3 AR X — AR i
WA R A 8L E B “# %> (Learning by
teaching without audience presence or interaction),
B2 o] i B AE B S B AT 2T (BN, Sk
FeAU) o B (R BB A ROR FITEL 7 ) BRI
BRI, FHENTRGIF R E 2815 0
] (A7 R, T L 5% 1 0 RS R M N 2 15,
WA BT AT T A Ed o ik, 4+
# AR A AR T NN O BT
FLE M) 12 K (Fiorella & Mayer, 2013, 2014;
Hoogerheide et al., 2018, 2019),

ASCLM T L 28 Bt % 1), &
LR M VAN T 3 2 > 3% 3 9 AR A
VI R B FE 8 st PR (I et e . S —, &
SORE 73 2 A 48 B W 58 Q] S8 11 3 A B
BT, A IRARBCERE AR o T NS, KR
BRI B OCTERY IR, AR SO 433 A
T A B, LA A AR L AN [R] S0
T PRI HAT NG 87 56 =, AFRERE
SFAREAR R 27 AR 10 2 2] AR SR FE TR R 2 ), AR SC
R FAATRTT A F AR i B AN TR S 77 30xA
AT SRR BRI, DA —E TR b
T 1 AR TR S HA TR ST 7 OO0 27 2T B 32 0

0, F AR H A e A ) i B LR AT A4,
A SO A5 B W A A5 RAX e IR G, R,
A FEZ MR A ST IAIHE DL — A5 i R F 3R A
R A R St 7 AR E 2 ST IRCR 22 5% B,
P R AT B4 TS

1 FIEFRERBFRERHLMER?

2] F H A B R A B AR MR ) i
M, K A C R E N A UURRE R E A
R 25 H A Y27 S 30T, RS 5 1R B
HREW F 5155 FiREH (Fiorella & Mayer, 2022;
Lachner et al., 2022), KEIIUEMFTEE R KM, 2
2J 3 F IR AR U T LA AR S AATT BB R
B9 92 M # f# (Fiorella & Kuhlmann, 2020;
Hoogerheide et al., 2016, 2018, 2019; Lachner et al.,
2020, Exp2; Lim et al., 2021; Pi et al., 2020; Wang
etal., 2021). #R1M0, WHFEZHRHRRLIAALA
B 77 %k o ) 42 25/ (Hoogerheide et al.,
2016, Expl; Jacob et al., 2020, 2021, 2022; Koh et
al., 2018; Lachner et al., 2021; Okita & Schwartz,
2013, Expl; van Brussel et al., 2021),

R [ A R Y S 7 AR R
AN, BAKTE, 20 A AR S 0y St 7
KELHHEEIL L0 AL, 8@ g
HUECHL K . THLAERS S0 & N 5 A I 4 B 5 s
TS AL, TR T 1 A N TE L S )
HEWLN O IEn, i e h . T
HILIA B0 22 5 XD RE AN 53¢ 1 0 3 3 ) R S 0
LBy mIE R cn, 7E48 Lo i LA Sk
HE . BIRAE i 455 07 SOA), I B8N [ #1452t J7
A, BB T B D AT RE S B T A AR
225 2 2 AR ERCR AN A . #il4n, Hoogerheide 55
AN Q016)ffi Fil =B #e B ) JiRVE A 2% ST MR L
BT AU B L A A AR R, AR,
AR 2y B 342 B AR LT IM2AT: 55 B 2%
P e 2 AR A ) s, A TR R B A
PR SR B e JEAEHT . Lachner 5% A
(2017)fd 1 C N BABLIS 45 A R BE ) RIPUE R 2 >
PR T B TR 200 B AR e, 45
RRI, HE A P A R 2 R o T 8K
HEEPIAYLEF U Jacob et al., 2020), 41, Lachner
SEN(2020) MR SE B, MR g A 3R AE L
SFORH LG T R IR ) AR R o AR Y o ) SR
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(BRI 45 J I Hoogerheide et al., 2016), i Jacob
FNQO2D)MFFRH AR RE L MG &0 AR AE
AR HE TR B 3T 0 2 3T A AR ISR
L5 UL Tacob et al., 2022). 2% > # [ oA il 2F
AN [T i S 7 7 2 AT R 2 3 AN [R] I A 23 I 2 IR
fifi % ) F BN ToKSEAE e 225, 20 00 5 il
T B P i 5T & A 2% ) B 8 (Hoogerheide et al.,
2016; Jacob et al., 2020), fH & X HHE T /D7 JHE
T3 Ay #0475 K e 22 B8 i i 2R 6 I 25 iR ok
— B

R T SRR B M R 2 ) H TR AR R A
ST SEIE, AR SO A BT F R A B R 2 )
MG RZN, FEX B 3R AE = BRI AT A BT Y
R, 2RI 90 T AR B 3R AR B2 St
TN SR B (LR 1), BRI RLE, B
VMR 45 7 T AR B 3R AR RS S BT R
M AL

2 FEIEEHRERBZRBTIREED
&% 2

VFZ SLERFSE R A AR I EC 2 —Fh A 2K
(25 2] W, F ] AR T SO TE
T i T T R G 1 TR) R D 2 2T BB BE AT K8 e Al
18 & 19243 B8 (N : Fiorella & Kuhlmann, 2020;
Fiorella & Mayer, 2013, 2014, 2016; Hoogerheide
et al., 2014, 2016, 2018, 2019; Jacob et al., 2020;
Koh et al., 2018; Lachner et al., 2020; Lim et al.,
2021; Pi et al.,, 2020; Wang et al., 2021). fill,
Hoogerheide 55 A (2014 ] { =Bog st ) HiR
VER MR, RIARLE THEE 7, DLkl 2
SO 2 A 3 A B 1 27 2] 3 B B AT
ol s . AEIR F AT RS ST B & o Jacob SF A
(2020)f 17 B2 A= PERY S R 58 ) MR 2 )
L, ZBAH L TR B 2T (B2 24 2T N %), U
s BEE S L 2B A LBE I 22 2T 3 RN T
B E . Lim % A 202D H 385850 )
HIRME 22 T MR, KL B EH B F R
A B AT DA 5 2 ) 3 R RE R ST RS G
WA FB 3 T A S B FR AR 3 X 2 ) L
MIfE#E/E R (40 . Hoogerheide et al., 2016, Expl;
Jacob et al., 2021, 2022; Lachner et al., 2020, Exp1;
van Brussel et al., 2021)., 41, Koh %5 A (2018)
o R, ML TR, DLkl #es e

A T A BB A B AR 1 2 T 3 04 B 3R A
4. Jacob %N (Q021)RFFE M  fgsr ) it
YE R IR RE, R & B0 LIRS 2 A T4 i
Wt = 2] S HEVE T . Lachner 2 A 02D (.0
P4 ) HITRAE 2% S MR, A & 3L T
B A FRA RAF M BRAER

T Uk S AR S 3R AE R
2 S W ISR 5T, 2 R RYTE K (Mayer,
2021), A SCHF X BEHF 58 BIRUY it Cohen’s d {ELiE
17 TIL B, FEXTR00 & H {EH (Median effect size)ift
TFTEHHEOLZE 1), U — AN e
B NG SR FE RS BN E T EE
AR A AR (G SR N R R R — R AR
BN B, T2 T SN ok TP ), BT
W2 0T Z PR ST P I SR a5 e, B
B UMb f R RN S LTS Bk (U [ T3 4§, 2022;
Fiorella & Mayer, 2016; Mayer, 2021), 24 A3 1Y
SCHRT AL LU R b (1) TR A& A7 A F A i
ZEORBE TR SRR () —IR L EE T A
W2, SHZSESS . JRIGR2DXT L Q)% T A
WRARLE . A —EZ 8N, )RR
T &5 S WG S IR, 28 ik fe A A
AIHTESCHERE 22 B3k 28 TAFGT (W3 1),

LA 000 365 — S N A 2 T R IR I AN 4R
B VR 2N TR BE (Mayer, 2021), £ 1ILET 41
T [ T A B S T R B ) vk R A
M. MRS . BREERSDHIXTH, HA g R
FE A0 56 (2% > JE S BRI B9 A 30 T, TR A K
Az B A BB BRAR I 56 s il d =
0.11, (WUAHELZ LR dn. M.
P RS B IR A RHCF YA 16 T, Kk ELAE Bk
A 10 T (63%) AT LI il 24 25 A BB B A B SR,
HAy 6 W(37%) A K BALHEAEH, TR LA HEIE
S E 3TE A TR AE B e B B B I 55
BB E A d = 0.56; ()L BHEEE L 40 13k TE
Adn: AUEE) B IR EEEH 4 T, $(100%)
K S B oF B B B i R Bt AR AR, SO DA TG
FHILGM 038 3 B 30 Az Al £ B A 2 A7) 5
SR HE N d=0.09; G)ILHEE LM F
I (. AR A RA B FEWA 11 T, B
(100%) A & B0 Xt BIVE 2 g i ot ¥ AR AR, 1
VI F IS0 18 2 A B4R B e W s 2
i 0 35 - A A8 i A d = —0.16. BRI EIR B
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S I 56 (— JA) 5 D B A 1S T, ST R AR R
SFAESER BRI b AN BT N d = 0.57, (1)L
HHHELM A RIE A A AN 13 3,
RITEBAE A 10 T(77%) 0] UL #E 25 2 i FE R
PG, HA 3 B(23%) AR &AL, 53
VAT 8B TE 200 B 3R TE 2 A 3R AR B2 1 48R 3
A I B8 A 35 N B d = 0.63; (2)LLRELE
L a LR ARARBENA 0 B Q)UTLHE
FHIEL M AHEIE R A A RBEENAA 25, Hob ]
T (50%) A B AT LAGE i 24 A4 19 S 3R B i 5%, 55 1
T (50%) A & BAEHEVEH, B U LHE L LM
P 2 A TR AR R A A 3R PR A I 55 b ) R
HHEN =039,

TS T 60 ) 2 = 2 X6 R A 0 R R g
SR Z N T (Mayer, 2021), £ 1105 41 30
A 3R B S H A R B 2] 5k B H R, R
TTRIHT R I 56 1A 26 T, 115 [ AR s e
R A S B I 46 (R Ry B B d = 0.21, (DU
HEWLM DS R AR AR 125, &
PRAEBAR A 5 T0(42%) AT LA R 2 A= % Bl s T
FoRia, HAx 7 W(58%) Ak & BUR UEMEFH, 1158 L
R ES 2 SOIRPS e E % oAl iR 1
B E RN R d = 0.35; QUL EHE TS
OB A RAERACFNE 4 T, RMEBE
LA 1 3(25%) AT DUp stk AE i B 52 88 g,
A 3 W(T5%)AR KB HAE, HHEUTHE LS
1 H SR TE A A BB A BB S A2 I 56 1 43
MAEHE g d = 0.02; Q)L RHE L KB
AR RACFA 11 T, RBEEA RS 1 T
(9%) AT LA k2 A 1 B 5 B N 4, HiAy 10 300
Q1% R ERMLIER, HHEULHEL LN
T 3 H TR AR A e B S A I 5 ) 2
FE R d=0.08, #FiTHERIRMEENA 6 T, it
A B R LR R T AL I 5 A RGN
Hd=0.69, (WA BFELLN DR H AL
HeEEWAE ST, ARSI BB 4 T0(80%)A] LLAE
2R AR TR LS, HAY 1301 (20%) A & B4
HEER, IR DA ZCEIE S0 108 A R AE K
FEAE AL R AT AL 1 A5 8 H E A d = 0.76,
QUTHEHE LW OB B IRAERA=NHE 0
T Q) ATBF 0 B EIE A A A BB 1)
1T, R EBL(100%)% 24 5L R 1T 55 R 5 A e
HYER, BNl d=0.19,

Zr b, AR BHEE R A R S5 A 2E S
BLER Y R2 0A S BUME T REARE R, AHLL T REHE TS
Bk BmiEX, DEHERLHNOLERX
(an s SEAFIBCAIUN L THXTTE . ARG S [ 3R AE L
HE ] LUA AR R 2 2], 2T AR S =X
e, X0 AR B SR B AR LTS
AR T ERAMMNBCEEE, WMk T¥IE
HE it sk, BARIE, Skl 2es e
RN T2 2 B AT LA R e 4, AR (A AT
T 22 M 450 A F <5 B U AR 2% 20 1 AN Lt AR,
PR AR AT TAS W7 3t ) B ST DAL UFR N 2, DA DR
W A R . SERE AR S AR S, XN T
FESZBR B BT B B % 2 5 6 ) B B (LG
A B 22 B9 AR AR TR IR S AR A 2 A 3 40 D 3R
UL Jacob et al., 2020; Lachner et al., 2022), 1 H.,
T R A 23 I 3 1B T g U & 2 > 3 TR = i Bl AL
(2D E B EERAOCHES LR st
W24 B 843 10NN T, Fiorella & Mayer, 2016;
Hoogerheide et al., 2016)7138 [ 1% e B (34 50 24 >
H 0 TAEILZ e 12 YLIE BE 77, Hoogerheide et al.,
2018; Roozendaal, 2002), HE— %2 3] 5= A B
SO HLUR, SR (E0E &, HSkiE) M
T B E ORI ) 2 B A S IR
BFERTE BN, X AT REA Il T2 2] 215 38 2 1A
TR T X 2% 5 MR AS B (9 0B I C AR )2 L
(Hoogerheide et al., 2016; Lachner et al., 2022), 5
., EE IR REG S m A KA BCF AT
PR 2 (3 A5 3 ) WT REAN B8 T 8855 Y 2
T 5%, A9 R LAHE B2 2] 35 i) i e < Um0 44
WR T BALA IR, Sl A K,
L 2% ) B AR HE SR AN BH (. (40 : Jacob et al., 2021,
2022).

3 FIEEREMBFREEWES
5572

F 5% A5G T A FR AR 32 5 2 ST IR 58 A
R B0 FESS T, S, BRI, DL —
FERREE LR A 3R AR BUBE XA 2 SR T R
1AM 41 Tk, SRR AR A 22
T, A A A A A B e L B LN
R d=045 (HDDAEHAEELW ORI ARA
WEERAE 10 T, EIAE SR LA 4 T (40%)4%
o TSR, Ay 6 T (60%) A & BT IA
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AT s, TR LA B R 2 H B A
WA AN e L P E R 4 =
0.47; QUILHEZEL LA 0L R A 4 ¥
A 330, B RVAR LA 2 T(67%) 4 5 T %4
BN AT, HAy 1 W(33%) R A, HEIH
B M H T8 A IR A R AN A T Y
SRR B d = 0.61; B) A LA LK BiE
K ARAERBENAH 9 W, KGR LA 4 0
(44%) 7] LA S A N gy, ok 5 30(56%)
KK, HHEDLEHEFLLHEIER AR AR
HeEEAE AN T L A 3800 B B d = 0.37,

RRE, AR EEE TR N T % &
BN AR AT o — D7 1T, 55 /8 B9 DA JH1 67 407 T R 35 B
SRR C AR JNELEAI NN E ) =R N}
T, P EE E R A E A R T S F B A
(R 3, A ATTH5 B At N\ 2% 20 1 R IR SR B, ik
M 0] REHE AT 22 140 B 5%y X6 2 ) b L AT 3
B4, BE . MBS ESVAUNT, R&
S U124 > FBL(UN . Hoogerheide et al., 2016,
2018, 2019; Jacob et al., 2020; Pi et al., 2020), A I,
FRATI A K A3 H A7 A7 3G IR 25 Y, AR
RSN AT o 53—, PR U e (1
HIEH LT AR (DB RIEAMELEER
Ze R, FTRE REF S H At 2 MR A
T, e 3 R AR FISZ R (AN : Hoogerheide et al.,
2016; Jacob et al., 2021), FHitk, FRATIANIX RS>
A AT I 3 IR AT W, L RR O T G IA F
faf o SR, LAFEMF ST 8 22 W0 DA 0 4 A B 0 2 IR
XA 0 7t B9 2R A LA IX 43 (40 . Lachner et al.,
2017), DSl TG v A 154 0 A oA B0 AT R A 25 114 A
KN AN 07 S F I TC N AT, RS
A LA — 2 B E

RIS TR A 3R AR BB X Sh AL B
BRI, 2 1I0ER 41 BLE b, Witsidlm
W B4 AT 2 TR 5 T, AT R B, ML T E
BRI, AREMBFENET HIRE
BT HEEHSIHLEN R FE: d = 0.44)F Pk
IR d = 0.76), AT &M SEIERFFEAT)
SRED, SHLAN LR 75 B T 42 024 > 1 1
JHIE A3 T (Hoogerheide et al., 2019; Jacob et
al., 2021; Pi et al., 2020; Wang et al., 2021) ., E& ]
=, Pi 4 A(2020)F1 Wang 25 A (2021 RIFIEY &
M, HETFEE =S, ARERBFNEIER

TR B AR R 4 1) 2 3] R 9, Hoogerheide 55 A
Q01T IR Z IR, HH L T4 B4 sk F2e >,
H 3R A B 1 ) B R B B A Y
R, H BB 2 T 1 3 5 2 3 L 2 1)
HEPMER . R, Jacob 28 A (021)AYHFFT 2,
M TR, ARENB AW T ERAE
o P DA D00 0 0 A A5 B T A 1 2 2 S, AR T
T, HEEN BRI T RE SR A S, Rk
I FEATS 5 4 252 DG T S AL R i D50 B B30 2 () 2
b3 Ao e AN T RS AR i A ), s P E
Mz dmH, ShPUEI PR R A A R
W% AR 38 e A SR T 12 TR S 140 A e T
— T

4 MAEEREBBFEIZERER
HERBRIE?

AR | AN e i R AR B X 2 2] 15
W7 BERET, FEA =TT 0SS 5
T A RARBCE DA R 25 N FZ kR AR A
WA T N e AR, BIEE T A2 L Y
USR] s (retrieval practice) . FeiEA: AE AN
T A P27 > 8% (generative processing) . LA K 3%
TG R 23 1 8B 1% (social presence).

PRI S 3T A ik e PN A 3R A B B A R
HATHRRE, BN h2E T H A R B AR AR
2 2] FBZ TR R AT A A A R e K Y B )
FT FE 3 A2 v 4 B2 w27 2T 5 0 0 BN 25
(Koh et al., 2018), Koh % A (2018)F5E Eok 2%
X F AN 2 1 IR L B B R R S AR A
(TRERHLER 2T B A NE ), SRR, A
B 22 G S SRS RS 2 I B R, AR
A A AR TIAR SR 2], X P RETE I T 4R R
T3 ARAEME AR EEM . XTiEe
AR B, MWK BHEIZ 3R BUE S, T AR
PEIUA B B IC 2 R AE, BRI SCAR (R B g i =,
TN g2 A2 IR 30, AR 3 % i 4 IR B e 2 AR
e, B 2038 5 A =TT DLYLE 12
(Carvalho et al., 2022; J&Zf# 5%, 2013), 1iH,
MABAZ H R BUE B8 R RE A Bl 2 21 3 30 A 1
A AEAR I AE B, DA 7 A T 45 B 80 1) T8
Y EORTRRVALS 3 4R VACEIE A K3 SR I N 1B D
AR PR NI B R AT RE M, i — 20 B4 i A
>JW)EH (Carvalho et al., 2022; Karpicke & Roediger,
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2008; Rowland, 2014; Waldeyer et al., 2020; XIJK
55, 2011)0 ARSCHEBEER—E R L XRFT
ik, BARMT, DAEE S X IRy 17 3
P, HoP AT 14 T(82%) & B A FeAE M H AR
FEE ¥, A3 Wi(18%) % H T AEEF S
A RO, AR IS ) X R 17
T, AUAT 5 T01(29%) & B A A B+ T
BT, BA 12 W(71%) &0 A RA R HHS
PEHR LR > X 2 2] (AR HEAE IR, X AT REAE —
FERE P RUIR ISR~ 5 A 3 AR i HAT HE R Y
YERL . R, RIREEAT T A2, U0F 5 Bk
B, I A U BRI ) A ) RO A
(Hoogerheide et al., 2016, Experiment 2; Jacob et
al., 2020; Lachner et al., 2020), XZFEH A 4L
el BRI AP E A R R A T A=) . B,
T A P PR Bk 1R i R 1 R AR IR AT
REAAAE I HALA #5 T2 T R R

A U2 2T R E HR B 2T AR ey A
. 52T A AR B W RN AL XHE R
MIARIR, IO ALEE XS 2 2 NS HE R . G 55 A L
PEINEN N T (Fiorella & Mayer, 2015, 2016, 2022;
Hoogerheide et al., 2019; Lachner et al., 2022), Koh
SN (201 8) I 58 2 3R 2 ) 3 — 7 2 Ml B 132 280
3 R ke SO AN B T SR
R 7 A e e o e SRS 97 57N ST | B
AR REfE HE = ) o BRI S, AR R
ST B0 LA ) AT B LU 27 2T B AL AL h i R
SR B FEMEENGE L, HHALNGER
4 BB Al N B 100 BEERAE, IR 5 B A RR
g RaEk, MENE A E L HAES S R
PGSR, X6 AR B I A Bl 12 2] 35 AR O
JH %117 (Fiorella & Mayer, 2016, 2022; Mayer,
2021), Mk, BEFERHRAMET KA B T2
BVEAN AR 2T AR, R A AR AR A
C 2 I A B A RO R T MR . AT, X SEIA
I AT LAHE B A ) A O iR S S A
() 2% MRS el FR Z A B SO ERSS, f
T 58 38 0 DU IR EE A, A4 o > & 127
>J W55 (Fiorella & Mayer, 2015, 2016; Fukaya,
2013; Lachner et al., 2020, 2022; Lachner &
Neuburg, 2018). A SCHIL 45 R 7] iz i 4t
—ESCHE, E Y, TEIRTPRT AN TR A R Y 3
Tl %5 v (Elaborations, 4 % A4 J8CE I T (4 48 A

Z—, . Fiorella & Kuhlmann, 2020), H {147 2
T B H Fe A B 2 2] 3 A LT T 2 B A
INTAER], 53 1 BUARKH, THE AR A BT
R AN T3E ) LR PN d = 0.85, Uil
A L T DU O R 27 ) 0 2R P R
PN R, IEF ST A 2 ) AR i T
MY ORHESE S H8h5, 2 B X HIRMHERE . AU
84 A B I AT D4R & AT B R B (Mayer,
2021), BETASCMAIREER, BIRA WA FTT L
P27~ B IR NS ww =021, d e = 0.69),
XAAE—E PR b SCHE 1 AR A R . A,
KW IR 7~ e A AR A A T
Z RS AN T A A, RS 2 T S A Y 2
Sjﬁﬁfﬁ(ﬁﬂ : Fiorella & Kuhlmann, 2020; Jacob et al.,
2020, 2021, 2022; Lachner et al., 2020, 2021; Lim
et al., 2021), XA REW W] T A B AN T 7
A A B T AR

FE 231 37 SR B S B AT 412 H PR ORI A WL A
B R A 2 I RN B 0 A Al A AE S (R A2
i 37 80 VR FH LAY i 2B Uik 2~ 9L, BRE 2
e 373 S 1 e A1 T BB 235 Ml A PR I TR RR . 3%
ABRBEIA N, 1o fiki o R R ) W AR 2 T R 4y v
PO A ) 27 2] F 2 5 15 N E T AR Y G R
(Lachner et al., 2022), #7552, ¥HEZ0 M €A
>3 A 1] 3 SR W AR RS I 27 P 25 B R R, O
% BT AR RE A5 B AATT A UFRE, AR AT HE B
FIF A DR b 80 5 -0 Ak DR P 2, 33X S 3 17 M A
AN TS BR EA R T2 E A SRR R
(Hoogerheide et al., 2019), b4k, & 04k &lks
TR (o v v R IR BNV AE (A NTE Y, B0E XA
“ELSIVE” RO BRI, Gunawardena, 1995; Kreijns
et al., 2022) 1 fig 5| & B & /K - (4 3l B A g it
(Hoogerheide et al., 2016), shHL AT LLFL a2~ > EHE
I EINEL I IE IS L PIP I EIB 34 XS DU R |
MOEHR R B, A8, BE . MR MEES
NHUIN T Wi m DAY 9 2 o) 35 1Y AR ICIZ Fid
T g 7 T 2 > 72 A UG Tl (Arnsten, 2009;
Roozendaal, 2002), #FICEAHER, BIRER
iR R U I SO e R R (A
2.05)F1ZhHL(d = 0.44)FFBA THEZ AL
(d= 0.45), XTE—ERE FIE 123l 37 2l
W, MH, IAEFEIELNH IR A TE i
(X BB S, T E IR, d wwme =
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0.56 .d wnmw = 0.63 .d wayzrs = 0.35 F d s = 0.76)
ARSI CEBE Sk, RIS, d www =
0.09. dwwer = 0.02)FBHIEAERG L, AKX
BIEIAIRR, d waemw = —0.16 . d wwmw = 0.39, d wurizns =
0.08 Fl d wiiees = 0.19)FURTEAE, th—ERH X
Fe TR, AR, AREREELT
A /% B (Rittle-Johnson et al., 2008)F1 4= il &l 4%
(Hoogerheide et al., 2019)35 %A 11215 58 19 A4 B
PE G 3, X TR B ] T A S I B AE H B AR
L R T R T

B2, PRI 2T B AR 2 2T B 43 5
A EE T AN T AN [ 43 DA i e 18 3R AR U
SRS A S AR R (AN, BRI AR E I 4R,
A 2 1 32 SR BB DU 3 o T A 23 i 7 S v AR
AN TS A 1 X0 2 2] 7 A B ), B 7Y
FEAM S HAHESCR WK 2, BT, BARIAS
BT — LB ) SR, B A 3R AR AU
PRI S, A B DA R A 2 11 7
BRI R B TR AR . AR, TR
Z RO 5T ST 1 T R AR T LA R LA 27 ) 3R
W, H A A R AR, JRRA W]
f b Ay 363X S AN ] R, PRI, s S TR R 45 )
B R T 2 AR 0 (2 A M A 16 A (Fiorella &
Kuhlmann, 2020; Hoogerheide et al., 2018, 2019;
Lachner et al., 2022), A A/75 B8 2 5T B
REHR RIS . A M O TR 2 i
Y RAE B 3 A MU T A T L R 45 R 3R ) A

HAER, m4EREH— G MEIS B LI N
AT )RR R A LB AR ) R

wE, DB =AM A A i ar L
AR 2R S () f BE AT TR, RE T A OBt
FEER, DA EEE S0 0 L% 500E B 3848 B
WA, MPUREFELN A LSS
T 2 St 3 3R AE UBF I R e ik 2= >,
M, AT 2 R 2 3T VML (Fiorella &
Mayer, 2015, 2016; Mayer, 2021, 2022)41 7 Ll — &
TRBE LR B 3R AR MU B A [R) St 5 X5 i 2
SESe, FTLAN R IR AE SR BT, 2%
A, FIERRAIN TR EEHF =/ T
oK, SMEM THEAN RS T H2: AR, HNHFEN
HIBEST RN T, BN T A8 24 2 A RAELE T
FEIC I BN T, A R T4 B A 22 > ek
IEA4 I 5 IR A OCHIR 2 G L3k 208 )2 B 1
T —J7 1, HIAE =S : 9U50) AT fig
IR B F R, BRSNS lmg, 5l
A B R M B A ST MR,
BTN T AT R AT N TR AR BN T, ST AR 2
Mo n—Jim, HEA R SE . i)
A RE AT 2] 3 1 T D 3k 2 il G T T ) - sk
R AR B R ST s A S A A
DR R RAERD), B T MATRSME T, H
F A AT S AR G XN TRe i ke, dZ2n
SMEIN T W] R 5 B0 BRI TR A R LT 5
A3 I T A BN T, AW E S . LAY

SE R AR
N GE) I EmT ‘
5 ; fE
B 2Rk %i 3 #Hl @» ——{ 2y
@ T B || AR || W
AN il f 7
o X ity B
; ; E - ’ | \V
3> (EE K ki
oo » H2IF BB RRASIEIE SRS TIRE
i
| / \ o
“‘"ilgiﬁu““ cri:2 b I |

& 2

F 3R A I X0 2 2] B R AR DG LR i B



778 O B R 2 ot B

%314

WE LA A A T REA TP ZJE], B
F19 0 2 19 SR R I 3 Ak 0 B TR A BN T,
H ki i A S A B NS InshE I T,
2] IR R A W

5 RESRE

RGN F, “BOAAHR <0 S
AR BE RS SR RN AR, A o) R AT
CHCEE I G RA B T AT S S A R,
DL A Fe A iy 1 07 AT 27 > W LATR] 5 s 80t
TILAAAE . BRI S, DAZEEIELR Ok
B2 - WA 1 3R AR B T DU SR 2 )
127 2 S (d wogm = 0.56 , d s = 0.63 | d wagszns =
0.35 Fl d sz = 0.76), M LATLHE LR B 11LE
. UEE, dowss = 0.09, d wuzr = 0.02)F1
FHEERAN: R, d wiww = —0.16., d wump =
0.39. d wisew = 0.08 Fl d wusers = 0.19) H IR AE WL
20 2] Gt Y BB B s o Ah, B 3RAE
JRHCE T AR 327 S FH B AL(d = 0.44) . fa i Jk
(d=0.76)F1%% J1 A (d = 0.47),

SR, IR REEIE HOE SR LR, #ad
X SCHR B A, DA AEAE — 8 10 5 BTk,
455 A B B B AT BEAFAE —SL 8 T AR B
Wi [ FR A A XA ) R AR, T E, B
1 E B R v 5% T IR A B A R 1 3R 2R 2 vt
2 MR MRS, BRI R R TR —
PRV B AR 5 2 2] N FEAL R . A g%
17 LA K e d5e R PR 2 b 2 i AT Rk, 2 mT LU
MELF JUAS T 1 I

%—, BIRAEHE R 3T Y P AR
RAGHN HIER G HEIE, BT REHPR
IS VAT A 30 R LG AN ] 8 B i R, 4R IRZR T
A R I A 2 1 3 R b R PR 2R AE 3 3R AR AR
HeE R B T R E N TRBAE AR M . AR
A SSEWE ST AT LAk 2 IR i S e iseit, 7E508
HE TR AR, BN, 58 BUE s > bk
YT AV SR B P ER B SR 2T AR B2, [R] s e 2 AT AR
) LR R A 23 I 35 R K7, DAB A
b5 7% WA PR X2 ) (g TR, e Ah, R
TSR 2R 2 ST g, 3 3R A L
14 S it A2 5 T Rl SR 5 25 i AN EE N iR A T2
SJOFFEH AR SR ARG IR T LY
FEZA R IR R, W, PR (Hoogerheide

etal., 2018; Pi et al., 2020), ZhHL/KF(Wang et al.,
2021; Hoogerheide et al., 2019). TAHI i faf (X504
[F]25 %Y Hoogerheide et al., 2016, 2018; Jacob et al.,
2020, 202 1A I TN, TG RIT . K
4 TR W15 A B 4 i, Fiorella & Kuhlmann,
2020; Jacob et al., 2020; Lachner et al., 2020; Lim
et al., 2021), L& 70T 2448 b T W] B4R 2
WA A JR] 26 3] T IR A P DA B sk S R 3R ) S I
AR EAER], SR I — A5 i B AL AL L
A T A AR 3R AR R X A T RS,
TR D BEA BRI A B B T 3 B A 2
W, RETASCHPIE AR, AR HE
Y2ty AT BRI 2 S WA R HULE
HIAIRIETE, A iU 1 S it Uy =X A R A
[Rl, 4, % 2% AR (Hoogerheide et al.,
2019) . [fi % 7 HL 22 (Pi et al., 2020) . Sl #1E
#(Jacob et al., 2022), HH % FFi(Lim et al.,
2021). B #H 2R (Lachner et al., 2021)LL R4
2 (Wang et al., 2021)4%, X 2597 75 X 2 (6] A9
P 5 M ARG BRI A B 6, BN, FEHEL
FI SRR B A R e, A e
T S B SN S 202 B (Hoogerheide et
al., 2016), T MWF5T & W T % Hl EBeAm
FI'E #23-ff B(Jacob et al., 2020), &4 WFIEH{H
FHT Sl BU2E S 2% % F 5 (Lim et al,,
2021), AN[E Y92ty = nT BE A2 ) F itk 26 3
JEFIA N T AP AR AE 22 5, R BOR W 19 A
7745 e (Hoogerheide et al., 2016; Jacob et al., 2020,
2021; Lim et al., 2021). ARARMFFH LRI A FKAE
TR IR L St 7 2, — 2B R [ i 1k
(A3 1) 027 T =Bl 2k 1 Ak 22 Wi 3 SR
TKF-22 5, Anf e 44 52 e 2 2] 35 19 2 2D AR5
DA BT R FN 2 ) G, 0, i i B0 A A i
W B IR E RN L, SR BECE . ERBCF ALY,
FUAIXS HL, B0 8 TR M R IR LSS
9= FET R Bk, 2 BAEH A
R B S 2 ) MRV 27 2] ZE 1L R RE R F
F A AN ) S i 75 28 $ I A T 5 00 1%
MRS 2 S AR ] . — 7 i, 2 2T b E A
A ZEAC AT DU B $E s AR 1T, 8 Bl o) 3 T 4 v
YFI T2 N2, 2 2] B8 108 mT DAY B 2 ) 35 TR
VE R B E A AR AL, DT A T X0 DG B AR A 1Y
PREC, R R (Hiller et al., 2020), 55— 7 i,
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2 2 BRbE R S I AT AR B — e R
JE A 2 20 35 IiC A2 b 5 e 3 3 AR R
AR T HER B ULIE 5 2 75 . 40, Okita il
Schwartz (2013) [ #F 55 DL % B F01R 0 24 > 41k,
2 2] A B IR AR R B T LASRAS I 2 B % 2 b
B R B A B R R AR . U
BIEUBEIE B A BN, R i
BB B S 2 2 bR, T B AT T ) TR T
Z kS 10 TR E 2 2 BRI AN 2 32 30
PHR N2, X T RE 2 RO S50 A AR L A
BUME o ARARMIEFE AT LAE— 2D IR DT B0 27 20 bR
A (2 A P AR, R A T AN E A ) F
S 2 (58 B SRS 15 ) A el 5 e 1 3R AR L E R
[Fi) S ot T =X ) A 8

S0, T A UM IR, A TR LE
55 A 2 2 R 25 G I RS 28 s 2 A
FEPEIN T, gEmiA AT oA, 2 18] (Learning-
by-Drawing) 5% 3f| F #4 {F (Learning-by-Enacting),
AR BRI T R G RO R R EE . B
W, AT ALY AR e, RS TR
PE R LLAE Bl 2 2] & B S0 36 AT A Ak g R AE
(Schmidgall et al., 2019), X fRiF24 ) EHRABITHY
S SME By E A A Chn, (2, RECE LR
85), AN FEAAAR A AT R A T ARS8 . i
H, ¥ 30w 51 40 2GR 1Y 25 W] R AR B
T ) BRI G2 2 BPRL, SR 2R~ L
2% [B) RAEAH B HEAT 35 18 B 1 S ke itk — 20 (g i
T E R SO A A SE . R, AT LU
W2 R ) TARAE R SME R T UL T BE T BE 2 A
T2 20 35 01 Sk = i A UE A, 0 T4 e LA
AHFEIL LM 0 LA TR LB /YA R
(Fiorella & Kuhlmann, 2020). 2817, I35 R

SR B R A o AT — R SRR AT AL FRAE,

R—@Ef g LS T Em i iiE, EHS
2 B ) TARAESS S AT T RE & I A 38 e
PRI BT IR S 00, om0 3 A Fe A i B i A
Rtk HORTSES & 2 50 A2 PR 27 ~J SR 119 SR BT 5
TISRECN B Z, RAKHIBETE AT DL A 3 A4 i
P Al A S 2 > SRR i — 2Pl k2 AT i
JE AT RERHL AT ), BURRIATR SR 20 Az
) HEWE 1 2 BRIV P R S AE e ) T —
EBIFEHT

I, FETH R, A

237 R A e i — A0 B e 18 R AR LB 2E T 2 )
B AR HEVE R, AR 500 7 =0 2 (] & B AR 1E 22
5o BARTIE, RN SIGSERT aMEF
HE RS, AT BEE AR 2090 8
%5 1K I8 S NGRS AR 25 BRI ST AN T,
b1 TR S e B (T = SR = 0 A 7 SR S
TR Rk B, S8 3R S A AT T AR
TCFNCIC I RE T RAR HE 4 > o fldn, A #E
WM ERTEARE, KRR AT LA SR G H
JE AT AR, TEZRFOR BAWT AR, 7E 2 2 BT AR,
TE 2 2L 52T AR 37 280 5 W AR A A H R AE R
BN 2 2RO, G ST AR AT AR ) B S el AR
HEE I A 2R, DUARTT O Sk e i e g
FE2 I BOK - SR, 456 A SCR i, AT
WA KRE, HHMAFAGRTFL HH¥%ETEKR
= IR AT (A F 108, BiiE R A shib),
FEAR ST 23 3 Bn] RE 2 ilF — 2D B 2 2] 35 A
A A, BRORT R B ) F A A A e R,
1461 3 2% >J (Lachner et al., 2021), 4|4, Jacob %
ANQO2V) M HFFE K B, H LT SCARAE th fE A7 5
TH] 2805 Sk B B ST A, AR R AE b 47 45 1
P R B EL IR W AR (O A 2 1l 3 2% O oK
PRE AR S R, FEB -2
AR, HRHEFMA RN A—E S S
Y A £ 15 T — L3 w55 (Bh AL B A 2 > S8R )
AR U B2 O R), SR 1B e
KA 2 16 2 BOK PR R R R T S
fif U R) R

SN, A AR I G B Bl A AT LU
B2 ) 35 AE B0 B R AT R SR S A 1 4R LR > A
Az PR TA RN T, 2 e At AT ) A B R A
> %% (Lachner & Neuburg, 2018; Roscoe, 2014;
Roscoe & Chi, 2008), TEH I 5% F HF), L
b, PR S5 2 5 B X 2 3T DY AR ) ) s G Tt
T R BT B B, I REEE IS Bl R A C
HRAA A B, TR IR A X 2% S B Rk
PRUL LR, S O FERAE, BRI M2 )
4% (Roscoe, 2014; Roscoe & Chi, 2008), fl4H,
Lachner F1 Neuburg (2018)il:24 3] & LI -HmIE X H
A MBI EORMATE E R &, RS,
Sy — g 28 A SRR R 3 DG F AT A B
i 0 R ist, T 4 A A B AT AT =X
o WML, BRI EAE T HEER



780 O B R 2 ot B

%314

TET P S o 9 AR BRSO, ETTARAS T A L A%
I . AKBIEFE AT IR AR AT 2 FE 09 5 3l DA K
EREHE S TR LBl LA g o o A A A B Y
ARk Fr, ARNECAE S L2 EE R
FATESEAE I, BN, A BRI DL EeE (1
TR TS 3 B B R ) & 1 L T E B R
14 15 T (b, ek 3 8 B 5 7 A Sk L e
. WER L, i ZARRM T — PRI

S 3k

ET7¥, fEE, T, FREX, HER. (2022).
HeE P HUT R IR B T e k22217 .
30(10), 2291-2302.

XIEH, B R, KE. (2011). iRIZRBURBES ST SLRRIE
WEVIERE. OHLXRSHE, 27(4), 441-447.

L fE. (2012). RESHE (B %), MRt EMAH
FiLAt:.

BB, B/ANR, A8, #5F. (2013). REZRSIEILIZ IR
FE SRR R 2T A f i B R,
PHEIR, 45(8), 849—859.

Arnsten, A. F. T. (2009). Stress signalling pathways that
impair prefrontal cortex structure and function. Nature
Reviews Neuroscience, 10(6), 410—422.

Carvalho, P. F., McLaughlin, E. A., & Koedinger, K. R.
(2022). Varied practice testing is associated with better
learning outcomes in self-regulated online learning.
Journal of Educational Psychology, 114(8), 1723—1742.

Fiorella, L., & Kuhlmann, S. (2020). Creating drawings
enhances learning by teaching. Journal of Educational
Psychology, 112(4), 811—-822.

Fiorella, L., & Mayer, R. E. (2013). The relative benefits of
learning by teaching and teaching expectancy.
Contemporary Educational Psychology, 38(4), 281-288.

Fiorella, L., & Mayer, R. E. (2014). Role of expectations and
explanations in learning by teaching. Contemporary
Educational Psychology, 39(2), 75-85.

Fiorella, L., & Mayer, R. E. (2015). Learning as a generative
activity:  Eight learning  strategies that promote
understanding. New York: Cambridge University Press.

Fiorella, L., & Mayer, R. E. (2016). Eight ways to promote
generative learning. Educational Psychology Review,
28(4), 717-741.

Fiorella, L., & Mayer, R. E. (2022). The generative activity
principle in multimedia learning. In R. E. Mayer & L.
Fiorella, (Ed.), The Cambridge Handbook of Multimedia
Learning (3rd ed., pp. 339-350). New York: Cambridge
University Press.

Fiorella, L., Stull, A. T., Kuhlmann, S., & Mayer, R. E.

LR E A,

(2020). Fostering generative learning from video lessons:
Benefits of instructor-generated drawings and learner-
generated explanations. Journal of Educational Psychology,
112(5), 895-906.

Fukaya, T. (2013). Explanation generation, not explanation
expectancy, improves metacomprehension accuracy.
Metacognition and Learning, 8(1), 1-18.

Gunawardena, C. N. (1995). Social presence theory and
implications for interaction and collaborative learning in
computer conferences. International Journal of Educational
Telecommunications, 1(2), 147-166.

Hiller, S., Rumann, S., Berthold, K., & Roelle, J. (2020).
Example-based learning: Should learners receive closed-
book or open-book self-explanation prompts? Instructional
Science, 48(6), 623—649.

Hoogerheide, V., Deijkers, L., Loyens, S. M., Heijltjes, A., &
van Gog, T. (2016). Gaining from explaining: Learning
improves from explaining to fictitious others on video, not
from writing to them. Contemporary Educational Psychology,
44, 95-106.

Hoogerheide, V., Loyens, S. M., & van Gog, T. (2014).
Effects of creating video-based modeling examples on
learning and transfer. Learning and Instruction, 33, 108—
119.

Hoogerheide, V., Renkl, A., Fiorella, L., Paas, F., & van Gog,
T. (2018). Enhancing example-based learning: Teaching
on video increases arousal and improves problem-solving
performance. Journal of Educational Psychology, 111(1),
45-56.

Hoogerheide, V., Visee, J., Lachner, A., & van Gog, T.
(2019). Generating an instructional video as homework
activity is both effective and enjoyable. Learning and
Instruction, 64, 101226.

Jacob, L., Lachner, A., & Scheiter, K. (2020). Learning by
explaining orally or in written form? Text complexity
matters. Learning and Instruction, 68, 101344,

Jacob, L., Lachner, A., & Scheiter, K. (2021). Does
increasing social presence enhance the effectiveness of
writing explanations? PLOS ONE, 16(4), €0250406.

Jacob, L., Lachner, A., & Scheiter, K. (2022). Do school
students’ academic self-concept and prior knowledge
constrain the effectiveness of generating technology-
mediated explanations? Computers & Education, 182,
104469.

Karpicke, J. D., & Roediger, H. L. (2008). The critical
importance of retrieval for learning. Science, 319(5865),
966—968.

Kobayashi, K. (2022). Learning by teaching face-to-face: the
contributions of preparing-to-teach, initial-explanation,

and interaction phases. European Journal of Psychology of



Fs5M

MRE AR DR 2 1 B B X ST 781

Education, 37, 551-566.

Koh, A. W. L., Lee, S. C., & Lim, S. W. H. (2018). The
learning benefits of teaching: A retrieval practice hypothesis.
Applied Cognitive Psychology, 32(3), 401- 410.

Kreijns, K., Xu, K., & Weidlich, J. (2022). Social presence:
Conceptualization  and
Psychology Review, 34(1), 139-170.

Lachner, A., Backfisch, 1., Hoogerheide, V., van Gog, T., &
Renkl, A. (2020). Timing matters! Explaining between

measurement.  Educational

study phases enhances students’ learning. Journal of
Educational Psychology, 112(4), 841—853.

Lachner, A., Hoogerheide, V., van Gog, T., & Renkl, A.
(2022). Learning-by-teaching without audience presence
or interaction: When and why does it work? Educational
Psychology Review. 34(2), 575-607.

Lachner, A., Jacob, L., & Hoogerheide, V. (2021). Learning
by writing explanations: Is explaining to a fictitious
student more effective than self-explaining? Learning and
Instruction, 74(4), 101438.

Lachner, A., Ly, K.-T., & Niickles, M. (2017). Providing
written or oral explanations? Differential effects of the
modality of explaining on students' conceptual learning
and transfer. The Journal of Experimental Education,
86(3), 344-361.

Lachner, A., & Neuburg, C. (2018). Learning by writing

feedback about the

enhances

explanations: ~Computer-based

explanatory  cohesion students’ transfer.
Instructional Science, 47(1), 19-37.

Lim, K. Y. L., Wong, S. S. H,, & Lim, S. W. H. (2021). The
"Silent Teacher": Learning by teaching via writing a
verbatim teaching script. Applied Cognitive Psychology,
35(6), 1492—-1501.

Mayer, R. E. (2021). Multimedia learning (3rd ed.). New
York: Cambridge University Press.

Mayer, R. E. (2022). Cognitive theory of multimedia
learning. In R. E. Mayer & L. Fiorella, (Ed.), The
Cambridge Handbook of Multimedia Learning (3rd ed., pp.
57-72). New York: Cambridge University Press.

Okita, S. Y., & Schwartz, D. L. (2013). Learning by teaching
human pupils and teachable agents: The importance of
recursive feedback. Journal of the Learning Sciences,
22(3), 375-412.

Orus, C., Barlés, M. J., Belanche, D., Casalo, L., Fraj, E., &
Gurrea, R. (2016). The effects of learner-generated videos
for YouTube on learning outcomes and satisfaction.

Computers & Education, 95, 254-269.

Pi, Z., Zhang, Y., Zhou, W., Xu, K., Chen, Y., Yang, J. &
Zhao, Q. (2020). Learning by explaining to oneself and a
peer enhances learners’ theta and alpha oscillations while
watching video lectures. British Journal of Educational
Technology, 52(4), 659-679.

Reich, J., & Ruipérez-Valiente, J. A. (2019). The MOOC
Pivot. Science, 363(6423), 130—131.

Rittle-Johnson, B., Saylor, M., & Swygert, K. E. (2008).
Learning from explaining: Does it matter if mom is
listening? Journal of Experimental Child Psychology,
100(3), 215-224.

Roozendaal, B. (2002). Stress and memory: Opposing effects
of glucocorticoids on memory consolidation and memory
retrieval. Neurobiology of Learning and Memory, 78(3),
578-595.

Roscoe, R. D. (2014). Self-monitoring and knowledge-
building in learning by teaching. Instructional Science,
42(3), 327-351.

Roscoe, R. D., & Chi, M. T. (2008). Tutor learning: The role
of explaining and responding to questions. Instructional
Science, 36(4), 321-350.

Rowland, C. A. (2014). The effect of testing versus restudy
on retention: A meta-analytic review of the testing effect.
Psychological Bulletin, 140(6), 1432—1463.

Schmidgall, S. P., Eitel, A., & Scheiter, K. (2019). Why do
learners who draw perform well? Investigating the role of
visualization, generation and externalization in learner-
generated drawing. Learning and Instruction, 60, 138—153.

Slavin, R. E. (1983). Cooperative learning. New York:
Longman.

van Brussel, S., Timmermans, M., Verkoeijen, P., & Paas, F.
(2021). Teaching on video as an instructional strategy to
reduce confirmation bias — A pre-registered study.
Instructional Science, 49(4), 475-496.

Waldeyer, J., Heitmann, S., Moning, J., & Roelle, J. (2020).
Can generative learning tasks be optimized by
incorporation of retrieval practice? Journal of Applied
Research in Memory and Cognition. 9(3), 355-369.

Wang, Y., Lin, L., & Chen, O. (2021). The benefits of
teaching on comprehension, motivation, and perceived
difficulty: Empirical evidence of teaching expectancy and
the interactivity of teaching. British Journal of
Educational Psychology, 91(4), 1275-1290.

Webb, N. M. (1982). Peer interaction and learning in
cooperative small groups. Journal of Education and
Psychology, 74(5), 642—655.



782 DI = N S %31 %

Can learning by non-interactive teaching promote learning?

CHENG Meixia, KUANG Ziyi, LENG Xiaoxue, ZHANG Yang, WANG Fuxing

(Key Laboratory of Adolescent Cyberpsychology and Behavior, Ministry of Education,
and School of Psychology, Central China Normal University, Wuhan 430079, China)

Abstract: Learning by non-interactive teaching refers to learners play the role of teachers and teach what
they have learned to others. The retrieval practice hypothesis, the generative learning hypothesis, and the
social presence hypothesis explained the positive effects of learning by non-interactive teaching from the
perspectives of memory consolidation, generative cognitive processing, and social presence, respectively.
Summarizing the relevant studies, it was found that different implementations of learning by non-interactive
teaching promoted learning differently, with learning by non-interactive teaching in oral form with a tutor
figure (e.g. video) was more effective in improving learners' immediate comprehension, immediate transfer,
delayed comprehension, and delayed transfer performance compared to simple learning activities such as
restudy and retrieval practice, which was probably a better implementation. Learning by non-interactive
teaching in oral form (e.g. audio only) or written form (e.g. text) without a tutor figure had a smaller
positive effect on learning outcomes. The cognitive theory of multimedia learning may provide a
supplementary explanation for differences in the effectiveness of different implementations of learning by
non-interactive teaching. Learners who learned by non-interactive teaching also experienced higher
motivation and enjoyment and were willing to invest more mental effort. Future research is needed to test
and integrate theories, identify boundary conditions, and enhance the effectiveness of learning by
non-interactive teaching.

Keywords: learning by non-interactive teaching, generative learning, social presence, retrieval practice,

metacognitive processing



