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Figure 1 Screenshot of problem solving learning task interface in ITS
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Table 1 Proportional occurrence of problem-solving learning tests dependent measures

SRS M SD N
Ko —F 0.31 0.17 52
X 0.28 0.19 52
F—4E 0.17 0.09 52
K —Xf 0.19 0.11 52

HE— 25 R LSD W HEAT H G KR 45 R R (WL 2) , W—4E P 55 BT e A &0 N &
0 A A 7 DR 2 A 1) R A D2 o 0 56 oy Bl e i, S TS P S R BT A A A A
PR RS 4875 & 41 (M 251 =0.14 SD=0.08, p<0.01) FIXT—Xt 7 J& 15 B A 1k R 231 24 17
RPN F5AF (M 25{H =0.11, SD=0.07, p<0.01) , {H5455—XF7 &5 BT B i Az = P TR 2R 26
BREM IR ELESR (M #Z{H =0.03, SD=0.02, p=0.33) . H—XFEEBIHEA &0 Ti% L
A A P DR R 2 B Y [r) R 2 2 B Bk 2, B TAS—EE P B 1R B TR AR R AR A
P R 2 2535 & 45 (M 22148 =0.11, SD=0.04, p<0.01) FIXF—XFF & 15 BT A 59 3 R =i 28
BRI &M (M 22(H =0.09, SD=0.05, p<0.01) . #—45 FIEE BIHE AR &0 FiF & i Ak
Az P R R 2 R A ] St ke > T K05 o — 0 O G A B AR A A TR 251 A s i 2
TS MR ZE AR (M ZH =-0.02, SD=0.03) , ZRANEFE (p=0.61) . &K EE LIy
S VR 2 B A B o

4 itig

VT2 2T I 4 ST 8 R E A A — R 5525 > e BEAR DG R Bk (Lbdn: JEmn, $A /3, IR,
P, SRR, APET ), ERSUEAZ O ) BT RRIRAREST, B A AR 2 A R A N2 ST 0 R
ARBIFSE R AL A (Il et 2], sl B NI X e 2] o 5 5 B e AR 2 3hiA &
U A A R R 4 TR TR S 4 % I R e e 2] 45 SR (R 5

ARSI I AR R A D RO T, RSBy b A P PR R s G 4 R R . AR
I e A P DR R 217 S IR S X I T X A — X A . MR AR A, XA X
2P JE A5 BATE AR 22 A i e, BRI AR S e, AT Btk — 255 ] 2 5 3 0N B 4 16 3 DA JE A
R , EAR—E 5 R REUOARUE LS S F KRR T2 S 25 0. AR gE ol At — AR A B TR

https://doi.org/10.35534/pc.0307084 Www.sciscanpub.com/journals/pc



BB RRR B X EARR S I HIRA0
+ 705 -

JEUCN TR ZET B ) N R 28 5 K S sk, DU IO E T

AT CAE N R 48175 A SE 9 07 LB — 2Ly, AR ] LA — 2D SR A T A P IR R 25 5
Fg e ABFTAE 1TS st B/ NAIHE R B ez ) b, il BRF R B e AR 3% A i
AR RS4RI T —FRARI R BIRAS ), SRR P G5 Bhe A i A = PR IR 2 s 45175 2ok
AT DA ZE R THISE AR i IR R ey ST MG 0. O, 27 ) B A8 TR RS AR S 3 AT F AR
KRS o ARAEGE A IN R 25 i AR AR BB GRS S 5020, B F2 sh e flio > 2 %0 R e 2 vl 2k
AT IR LIS P45, S5 T LASE— 24 2 S 25 5808 AR RS FMER RSB T SR T
HUE ST, XM INEINIE, ) F e B R Z AR A A el A B 1Y B T I i RIS P&
FIBE . ARAA Fp it — RS FE 45 2R

R P

[ 1] Freedman R, AliSS, McRoy S. Links: what is an intelligent tutoring system? [J]. Intelligence, 2000, 11
(3) : 15-16.
[ 2] Steenbergen—-Hu S, Cooper H. A meta—analysis of the effectiveness of intelligent tutoring systems on college
students’ academic learning [J] . Journal of Educational Psychology, 2014, 106 (2) . 331.
[3] Kulik J A, Fletcher J D. Effectiveness of intelligent tutoring systems: a meta—analytic review [J]. Review of
Educational Research, 2016, 86 (1) : 42-78.
(4] 5%, AHEOMY [M] . dtat. HERest, 2007.
[ 5] VanLehn K. The relative effectiveness of human tutoring, intelligent tutoring systems, and other tutoring
systems [J] . Educational Psychologist, 2011 (46) : 197-221.
[6] D’Mello S K. A selective meta—analysis on the relative incidence of discrete affective states during learning with
technology [ J ] . Journal of Educational Psychology, 2013 (105) : 1082-1099.
[7] D’Mello S, Graesser A. Dynamics of affective states during complex learning [1]1. Learning and
Instruction, 2012 (22) : 145-157.
[8]F estinger L. A theory of cognitive dissonance [M] . Stanford university press, 1962.
[ 9] Brown J, VanLehn K. Repair theory: A generative theory of bugs in procedural skills [ J ] . Cognitive
Science, 1980 (4) : 379 - 426.
[ 10 ] Pekrun R, Stephens E J. Achievement emotions: A control value approach [J] . Social and Personality
Psychology Compass, 2010, 4 (4) : 238-255.
(11 ] RSt BRES RGN RAIE L S (D] . ABPIifEReE, 2018,
[12] Dalgleish T, Dunn B D, Mobbs D. Affective Neuroscience: Past, Present, and Future [J] . Emotion
review, 2009 (16) : 355-368.

www.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0307084



. BB RRR B X EARR S I HIRA0
706 -

The Influence of Normal University Students’ Confusion on

Problem Solving Learning
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Abstract: The positive after-effects of naturally occurring confusion in learning have been verified in
empirical studies, that is, naturally occurring confusion in learning process could drive cognitive efforts
to improve the learning result. However, under this research paradigm, the positive learning effect is more
passive and slow. The purpose of this study is to explore the experimental paradigm of actively eliciting
learners’ confusion and its positive effects on learning outcomes. In this study, normal university students
are selected as subjects, and the small group discussion problem solving learning situation is set up in the
intelligent tutoring system. By manipulating the contradictory information discussion script, the effect
of the eliciting state of confusion in the contradictory information discussion script on the promotion of
the learning result of problem solving was tested. The experimental results show that, the eliciting state
of normal university students’ productive confusion in the script of contradictory information discussion
can significantly improve the problem solving learning test scores.

Key words: Confusion; Problem solving learning; Intelligent tutoring system

https://doi.org/10.35534/pc.0307084 www.sciscanpub.com/journals/pc



