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Mastering the game of Go

with deep neural networks and

tree search.

https.//www.nature.com/nature/journal/v529/n7587/full/nature

16961 .html
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Mastering the game of Go

without human knowledge.

https://www.nature.com/nature/journal/v550/n7676/full/nature

24270.html
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To estimate effect size, Cohen’s d'is used (Cohen, 1988;
Cohen, 1992; Aaron, Kromrey, & Ferron, 1998).

B Meanl — Mean?2
~ Standard deviation

Standard deviation

nl * SD1% + n2 * SD2°
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Hedges' g (1981).
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Aaron, Kromrey,& Ferron (1998):
1.76 sigma = F:[E 5B A\ (N=2436)F1 % A\ )5 & 2% 7 (N=3311)

Glass et al. (1981, p102)#§ Hi:
1 sigma = ZURREM H T/ NeE — N FERINE ARG ZE 7+

Vincent & Crumpler (1997) 1) — Il [E $ 5 il 18 2= B :
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SCHOLAR (Carbonel, 1970) , HiFR, Z5A&H7 AKX 15 2H 2
SOPHIE (Brown, Burton & Bell, 1975) , F&fFE#%

WHY (Stevens & Collins, 1977) , Hisk¥)3H
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MAIS (Tennyson, 1984) , &M 45>

ELM-ART ( Brusilovsky, Schwarz & Weber,1996) ,LISP
PAT & Algebra Cognitive Tutor (Koedinger & Anderson,1997)
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TLCTS (Johnson etc., 2009), &= #H#
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Skinner (1958):
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Graesser etc. (2005):

AutoTutor: F:F @ F X, —MRITARZIMS 1%
BEAT BOAE S X IR I RSt M i — o 1l A AR
ﬁﬂzéﬁiﬁ*%?u?%?ﬂ?ﬂﬂﬁ, DAME I 5t 5 51 38 11 2 5 R 27
SIRIE

Hop= A ﬁﬁ’fﬁ"ﬁ &, SRRy 55 A AT ) B R PIRAEE ]
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Koedinger etc. (1997):
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3R
(453
150) PR 22 22.5 23.6
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VanLehn (2011):

WL TC M R T A NSRRI, HHRENECE RGN TG 3 I
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1% S A7 I2E HH R BRI 44 055 STRR o

TR R GRS ANALAC B 7 10 R RN
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VanLehn (2011):
LT B FTIA N
SR UMM E SV E U ATE
S EA I G AL S, ST B R R

FRG. BREHFEARG. NRBIMARGHRRNE 775 8
0.3. 1.0412.0.

{H&VahlehnffUaE L AR, AR TIMRIRCR R H450.79,
AR FE R GHIBCR R NO.T6, WA RETEER
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Kulik & Fletcher (2016):
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3.5 VAR

Kulik & Fletcher (2016):
o 50)% MHREIFER R REZ0.66, 1] I\ NS
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o FRHFARANMMRBEIZE T EFEN .. 50R0] K EEA
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Kulik & Fletcher (2016):
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Kulik & Fletcher (2016):
o X550 IR A i KU RUR I DARPAK ¥ 3 i 2 4,

*Aﬁﬁ FTEORIG AR B ARG BOR N RHARE AL FT /5 AR
SRR EF L)
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Fletcher & Morrison, 2012), 4R34 AR E 33 2R )
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Kulik & Fletcher (2016):
o PRIRPPALER K FH S8 = J5 T & BRI 47N ) 5 R

R /NS Y P B 2 1 2 EHRF B SR

S IRPPARIEALRE 1 PR O S B A R ] e B 0
ES=1.97 (Fletcher, 2011).

58 IR VA AL FE = R AN UM E R o R B ER B AT R I S
ria] i, ES=3.18 (Fletcher & Morrison, 2012).
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Smart and universal learning environment for lifelong
learning (SULELL) means (Jia, 2017):

A1)

Any person in the world located any where can learn any
knowledge or skill he or she wants or needs to learn at any
time, only if this person has a smart phone or other client
equipment with access to Internet and very limited cost,
and this learning can be both as personalized as taught by
a tutor and as collaborative as learning in a traditional
classroom so that the person can achieve the best learning
performance regarding his or her own learning profile.
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Table 2 The comparison of unsupervised learners with
supervised learners (Jia, 2016)

Field name Unsupervised Supervised Times of the third
learners: learners: column’s value
Mean (Std. dev) Mean (Std. dev) compared with  the

second column’s value

Users’ number 84676 49 -

duration per user |86.22 (139.41)|225.12 (29.48)|2.6
Days Days

guizzes per user |62.4 (138.8) 389.4 (123.2) 6.2 (0.89)

quizzes per user 2.4 (0.12)

per day within the

duration 0.72 (4.0) 1.73 (0.5)

scores sum per|5980.7 37496.7 6.3 (0.78)

user (15926.5) (12395.1)

scores per user 1.0 (0.13)

per quiz 93.6 (38.6) 95.3 (4.87)

GRADUATE SCHOOL OF EDUCATION
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Table 2 The comparison of unsupervised learners with

supervised learners (Jia, 2016

Field name

Unsupervised Supervised

learners:

learners:

Mean (Std. dev) Mean (Std. dev)

Times of the third
column’s value
compared with the

second column’s value

credits sum per 3.4 (0.45)
user 273.0 (1654.1) |2018.4 (740.9)
credits per user 1.0 (0.14)
per quiz 4.5 (3.7) 4.6 (1.1)
quiz time sum 5.6 (1.14)
per user 8.09 (16.60) 45.26 (18.91)

Hours Hours
quiz time per|9.65 (3.29) 0.7 (0.28)
user per quiz  |Minutes 3.0 (2.05) Minutes
correctness 1.0 (0.57)
rate per user
per quiz 89.3% (3.2%) |90.6% (4.1%)
time bias per|35.4 Seconds |283.4 Seconds 8.0 (0.19)
user per quiz |(934.39) (165.5)

GRADUATE SCHOOL OF EDUCATION
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