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AR 2, AW A EOGEME R4 2
Bt A ERVER . 18 36 W5 1, A L5
HHBERRAEEIA G, —HR RN, 258 6
A P R T4 AT O 35, i FH £ 1 A e fg (i 2= )
FOT DR AL T RS, T H v o ) B 5 vk
£ ] B8 12 1 2= 2] R BRI 2F ) o AR 1 2R R
(Shiban et al., 2015) . 5548 B IWF I 8T8 H 5 g
PR 5 2 ) F A AR — R E
BB G 1) 5 2 2 B — B, SR AR AR
24 2] B0 R (Makransky et al., 2018); 53— Il & B2 ~J
HEHRWE AR LR, HIEHS
I 5 (Kriamer et al., 2016) .

(=) BT X

1. A 0

PAT RN ANB B R e h S5 ke
F AL SN, B AT DGE o A TR A B R 52
2 E AT FRME R ZR (Guo & Goh, 2016; Kramer & Bente,
2010) o FEBCHHRA B0V B ZF R BRI R S 15
T, W 5T & B ok “ AL G 0mg 7 R —
B B8 EELT 36 WA 5T AR 41 A S B,
B9 R8T RABE AOCH M M 48 (WL 9), 5 AR
/INVRFR BT 2 G (R K, R A R P A s i
FCE P OCHRFRRE . FIEIAT I, SOAR 5148 2 i
W R BIE, MG E SEENE G R ER, =
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JE AT AT 9 R AL 3 1 45 B (Meneill, 1994) .
FRWIE SHERFRGE IR R, DR FH
BRI, SR, P SRR 5 T HAE N R
BRI R, B G IF RN TR A5
i, RWA E TR S HERELS GHR T LA
BV G2 1) X5 15 HE JF % 8 I 38 2 T2 2 2502 (Shiban
et al., 2015; Carlotto & Jaques, 2016) .

L Z T, T AR 1 b 5 B S st 1 2 A4,
TELR 2 i i 7R B IR (Lu & Law, 2012) . —Ji
5T K R, 45 G T 3 1 1 DU S S s e g s JL 3
4 SRR NG g T 4 v o S B AL S R, RCR W
P F B —iE 5 Rt (Oker et al., 2020) . 55 44 P LA
5 1 B 1T 8 155 X 2 2] 3R BRI IR Sh MLEE B R
A FH (Bringula et al., 2018; Krimer et al., 2016) .

3. HIB R R T R 2 2 ORI 52

KAWFWG A E R aIANFIHERRBHERA
AR agt oy A HX 2 S OR B 52 ) o {H A SOAS [ i 28
BE, ZHAIEERSE e XA AL =IHE5E
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THEALE BRI ) 27 ) F AR R 5t SCHF )
F 118 (Gao et al., 2022) . 5 —HIWFSTHET “Ho7
7 BRS T PR b A: s R B i B s, )
A T WO R A TR R R 5L R, WO

“R T B RERLNE 7, DT[] 42 B T 3R KRR K
(Térning& Silvervarg, 2019) .

AN, tEEE BRI R R DI RE D, B A
HRIIIWEE ORI TS G &, 5 H
Al e R AL 24 ) & 0915 1T /B4 (Schroeder et al., 2021) .
FAT, DS AR R AR E R 2R B
EE R AR RN 22, 1% 46 507 TR , ME DL Ik 31 58 4 (1 42
NI, Hat e G A R gt . B, #E & e
TR E RO o] 220 F RR HR HE 2R B
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IR di

INAR 5t B 738 i PR ¢ T2 o 3 AR 72
FEmE BN B AE B, 7527 ) Pl B 200 S 48
F (Nadolski & Hummel, 2017) . ANAITEEIETE Y, I
T o B A ELA SR (A AR B F 82 ) E IR
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Drowns et al., 1991), {H = SEPR R EAR K2 I
e TR HEE BN A B M 5 B K . AW
GEFE N 25 52 Z R B 4 Sy T B BB RN TR 40 B 5t
AT B ot B S 36 I 25 8 AE 1 5 A 1 R A 4R
3% TE 6 257 2 114 1E 8 M B 52 5% ( Shute, 2008) 5 340 2
i R LR A5 B

XTI R 5t Y S SRR Y, = 30056 T on il iy
AFF 58 B S X 2 ) B AR E R o — T 9 e 3
PRAL TN SRR ] 2 4 A 2 F R R I i e
71 (Kautzmann & Jaques, 2019) . — W5 %F b T
[F] R A2 7R 5 45 44 A B 7R T T A 0 S e R AR
R IR TCIN N 7R X R AT 28 A7 3 25 1 =R, [t
PR AL T A AP /n (1255, 2025) o LAk,
—IWF SRR T HE R e R AL “Bur 4
XN DTS2 S R, A A LU AR ER A <9
WER 47 At B, SCI e R R EHF
B BB AR B Y ]

X TRt R A2 A AR B A I 40 B e i AR o
e R 2250 (3 20 T90), fuff FH 157 5 S A5 A A 9 AL O O
Horp, PIIURESY DL 2OE R Re AR I i i 52 2 RS Ol H
S, Y RPN TR S B A AR A . —THAIF AR R B,
FOE R BRI TR DA S AT AR B T T B R A5, TE g
P2 3F 2 2] F WA T (Lang et al., 2022) . 55—
50 I 15t 52 A A FE e N PR i 8 4 75 2 > v VR
R IR S it 4 Rl TR 3 3 v T R R At
2H (Bernstein et al., 2016) .

2. T 5t

&L AL Qe BRI, AT AT A28 iG B 25 F
B4 A ] 20 Al TR XT3 2 58 1Y 1% 45 (Hatfield et
al,, 1993), 45 T # & B BB AL AT 25 2kl LA
InsR iR 22 IR I e I RO . FEFE I AR
(Terzis et al., 2012) HHE 224 TR W& S0, 518 T8RS 1t
O3 R il AR Hp a7 (R JE A B ) ) S i) L A
TR =280 X R R B o AR IR R B R AR Y
Hert b

17 TR S 00T T 308 B BRI 25 S i X 2% )
MY . fEJLI LR “RBURIES " 5 “hrETES”
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A far A 77 AR 2 A 32800 (Liew et al., 2017) o o5 —
W o £ W, AT “Har” bR, CBRIE L
J A5 I 2 B 5 2 3 B I HTE B8 (p=0.034) , 2
2% 3 09 I T 1 25 8 (Ba et al., 2021) o 2R 1M,
A5 KB, 20E R RE R A B S 5 xef 2 20 3
() 2] e B 7= A 1 2 5 ), AR AT R Sr A, B
YA 2 2] 6T IR 1] HE 0L A Y 0 A MK (Liew et
al., 2016) .
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1 (Liew et al., 2022) .
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al., 2018; Lang et al., 2022; Lang et al., 2024a) , — it
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% (Lang et al., 2022) BB 57 R H Z Fib 46 BY T 1%
IR 20 35 1 TR i 28 o SO S 45 (2017) (1 F 5%
W) e BB T8 B A 2 P 2 N 20 e A
SHHEENHRSNFE I HEEET,
B IALSE A, BEAGAE 2T ROR .

AR ER

SRR BE B BRAR I RS AOCR, A ST Lk
SCUERF T &I, BT 2 RS R 5 2
AN HOE R e AR R T L

(=) & k&t ZeHEBFI AR AL F
HHFIE, K S WA AR SN S 1 AT it A2 P F
RERMERER

SCHR AT R B, 42 Ry J2 e X 2 20 35 i R
BReI S HA —ENEm, {5, FIE58EFE

. 87 -



W% F, R, R E M HF A AR AT R R AR A AR kS 50— T 2015—2025 4 36 R L EAF

OER. 2025, 31(6)

AE AR By 22 BA] e 5l ek k0t 2k, HI) 55 5 2] UR
(Hollender et al., 2010; Sweller, 1988) , 427 >J #1 %}
B F R R, Wit AR F Rk
NRIE G, Wi/ 2f 2] 3 TRl Ak B2 5] AR 5 2B
REARTE 2 0T 77 A B SRS AN A Ay, Jy 2 ) H A rh
K5 77 4b A% 05 4 25 (Ahmadi et al., 2017), W30
HAF(2017) ¥ BB R e MIE 21T R By 52, Juiia
(Vander Meij et al., 2015) ¥ H i1t A HIE %, B
T 25 5 B SR O B A (0508, 38 T 3 A% 3 S it
FR . M2 FAER /N EINELTFREN, &®
THA AT e 8 NI sl sl B 4. — J7 T s
AR B2 R I AR B AT s 55— 7 THI R B2
P, T2 2T 8O (Tréning et al., 2020) . 45,
HEHRERER)ZROTNGA B EEEHir. 4
PIRGE I 2 Bhre), Bt A B al i HAE A
TG T AE AR N8 2 1Y s 1t =X, s S e PR 2R
JU4% (Carlotto & Jaques, 2016) ; X LAF; g 2k 0 F
BHAR LB REBF, NRRLEA —E
e, vI3E i SR s B R R A, BB 2 &
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TAHUGE 5 1 0 C I8 49 O 5 O B i o 2] B
#L.(Moreno & Mayer, 2007) .

] 2 54070 )2 BT 2R T2 ) B G
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O (Black & Deci, 2000) o % T4075 2 ¥ it, & F
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Fhraf B 25 145 541 (Makransky et al., 2018) .
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W B PE, W REHE A R T2% 2] (Hayashi, 2016)
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BFE BRI AR BT R AL« m) @I $E R 7
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BOE, 8k 22 3 IR OIS E I T 28 (Gao et al,
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i DR 1) =1 B 2% 2] (Bernstein et al., 2016; Vander Kleij
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What Kind of Feedback from Pedagogical Agents Promotes
Learning? ——A Systematic Literature Review of
36 Empirical Studies from 2015 to 2025

TIAN Man Yu, GU Shuang Ling & ZHANG Mu Hua

(College of Elementary Education, Capital Normal University, Beijing100048, China)

Abstract: Pedagogical agents (PAs), as innovative products of the deep integration of artificial

intelligence (Al) technology and education, are transforming the traditional instructional structure from

a teacher-student dyad to a teacher-student-agent triad. In the dyadic teacher-student interaction model,

teacher feedback is crucial for promoting student knowledge construction and motivation regulation.

However, within the triadic teacher-student-agent interaction model, the feedback from PAs and their

pedagogical efficacy remain unclear. This study employs the Pedagogical Agents-Conditions of Use

Model (PACU) and systematically reviews 35 domestic and international studies from 2015 to 2025 on

PA feedback. It focuses on analyzing those design factors of PAs and their executive functions (feedback

form and feedback content). The findings reveal that design elements of PAs, such as appearance, role,

and gender, can significantly influence the effectiveness of their feedback. Regarding non-verbal

feedback, employing facial expression feedback significantly enhances social presence and learning

performance, while gesture feedback requires clear semantic meaning to avoid cognitive interference.

For verbal feedback, using human-like speech significantly improves emotional expressiveness and

stimulates learning motivation. The generative text feedback is currently less utilized but warrants

exploration. The cognitive feedback provided by PAs needs to be layered according to task complexity,

offering cognitive scaffolding to learners when necessary. Emotional feedback should predominantly

convey positive emotions and avoid expressions of false affect. These findings provide a scientific basis

for optimizing PA design, refining their executive functions, further enhancing the effectiveness of PA

feedback, and facilitating the widespread adoption of personalized learning in the intelligent era.

Key words: pedagogical agent; feedback; artificial intelligence (Al); learning outcomes; pacu

model
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