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Adaptive learning system and its
promise on improving student learning
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Squirrel Al Learning
Al + Education

Photo search the questions
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Al + Education

Facial expression and Emotion recognition
~y
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Al + Education

Composition Correction
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Al + Education

Oral Evaluation
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Al + Education

Robots accompany children
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Al + Education

Automatic Speech recognition + Semantic Recognition + Search
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Squirrel Al Learning
Competency-based Learning
Follow Cognitive Rules

» =, Mastery Learning

The knawledde system base|on frameworks
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Interactive teaching, Improving scoresin a N
_personalized and highly-efficient way
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pa— Big data analyses on Cloud Platform
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AI Adaptive Learning
Artificial Intelligence + Big Data

—

Personalised Learning Experience

Promote Student Engagement

Better Learning Outcome
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o The
Overseas Media Report

The future of learning

Person suggests that
“more personalised, flexible, inclusive and
engaging”

Many believe technologies will
pave the way for a pedagogical renaissance.
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The development of the adaptive learning in the world

Company

Knewton

BY]JU's

AltSchool

Dreambox
Learning

ALEKS

Financial information

$ 160+Million

AccelPartners, Atomico, GSVCapital

$ 244 Million

Tencent, Chan & Zuckerburg Foundation, Sequoia
Capital, Sofina, Lightspeed Ventures

$ 250+ Million

Mark ZUckerberg, Founders Fund, Andreessen-
Horowitz

$ 185 Million

Owl Ventures, the Rise Fund

$ 100 Million

McGraw-Hill

Users’ information

1,400+cities and
towns in India

3 million users

Millions users



The development of the adaptive learning in the world

Company

Knowre

Realizeit

Smart
Sparrow

Duolingo

Khan
Academy

Financial information

$ 15.2 Million

SoftBank and other investors, and acquired by Daekyo,
the largest Korean education group

$ 500~ 700 million valuation

$ 23.5 Million

Moelis Australia Asset Management, OneVentures,
and Uniseed

$ 108 Million

Google Capital, KPCB, New Enterprise Associates

$ 18.9 Million

Google, Omidyar and Network

Users’ information

50,000 users

200+Million users
25 Million active users

60 million+
registered users



Founded by Haoyangli in 2014.

The first company specialising in
intelligent adaptive education
delivered to K12 students in
China.

Received total financing of 270
million Yuan from SIG, NGP,
New Oriental, TAL, CASH,
GreenWoods, Qinsong Fund
and Zhenghe Fund.
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over 200 cities

over 20 provinces
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Intelligent Adaptive Learning System

Curriculum

Fine-grained knowledge map
Prerequisite network

8+ textbook versions
50,000+ knowledge points

Covers 90% areas of China

delivered to K12 students in China by Yixue Inc.

Content

Rich contents
Multi-media contents
Different difficulty levels
1,000,000+ questions

Curriculum matched

Assessment

Diagnostic pre-assessment
Adaptive delivery

Detailed assessment report
Learning recommendation

Learning analysis

Instruction

Automated

Personalised

Immediate feedback
Step-by-step explanations

Dynamically delivered






iLEAl - BEW
Squirrel Al Learning

T
157 W 29 MEY =0
Z%Ej] b ASEE G2 ﬁ])‘{;;*ﬁ ﬂ/ﬁl—,l & 1‘&13 TERE 4 %_:6‘.
T RIfE of ..f% Eﬁg i
’ ‘ 1j,= .t ’ﬂ" 'r}\— }\W ';'LE
%ﬂﬁu i'%‘ﬁ/j 1B 2 =T - - i

e )\ﬂ 2
%ﬂﬁﬁﬁ*ﬁ REE

. % ‘ 50 AR
']‘ElT
EMFE SHEE

W 7 . ] A~
= ,U@ﬁ - e =
«

o

tl:ft UM tl:’fé)&i / an

YK A % A
«27E = ) NER
= e IS E Sy

=5



S ot

A

e
s A

W anan

»s
wnma

e

P —
CEPEFI Y |

wdarimannnacns | |

Tirm: e mer
.z,




Ry IR S
mﬂ i N
e IR
Sl <mxs: _— wmn
RiEmS e
. b1 — BAGH 22w ] s
—= ¥ '(< S fEEE | .0
wEma =
S PR .
N —

EEin) ({ HNmE
AY zapy | gy [EER&E 0

s
v B __’:E.*F,__,-gm E——
= 3LjE) 5 | e
0w

Femg .
==
4
BE |
|
W - .
_‘(.IIN e
& e
HHEREE « :“
R suste OFE w
me  ® = 1 0+ b R I
o | - | =
e s > En
ﬁg EF }yﬁ!ﬁﬁ -—Iﬂﬂﬁ*ﬁ{(
- -
EERE

AL |l msn 2




L 1)

]

Bl T

»> > >

E " O = B ®



ing

BB

| Al Learni

| IBEA
. Squirre

6°




AR R R XL : B

B ——IRRAH:

Q, RERAl - BEH
. Squirrel Al Learning



fhE Al - BB

MRARSTLL: HEH—S R




fRERAl - &

AR RIS : ARE—ARFS

S ST 5 S i

LA b B e

AEHOR G 50 S B8

AR S R (9

HH KL SRk
“0” {EAIXHE K HIAL

SR A Ao

A bR v
SR—AN S 4rHE
CUIAaHE, sR—A % A BRI TS
S AFHE TS A EE R
B AT
AH S E
A EHTI5) K
O B L
U ISR N =
U GpEEGRIA] AR O

EG0ES LR/

I FH B /N



RRFEIXIL: BE

AR

LR b () s

L1 A i i L )

i L S HEBR R

SN AR AT OO
B SRR IEAT R0 —

A

R4

B s Hor

LiES (T

A4
| TS«

i By b it B s A Ml

R 5]

GO E LR <

A

A

GEGED

ANBURIOAR NS XA H

A

b-affy Al R

SRECH b4 52 1) (¥ BE

S L

AR

—| HIRHORIE MGG

fhE Al - BB

. Squirrel Al Learning

AHIZEXT T2 D T3 1A
I Lo

affy ¥ iEBE AR T0

ZE G TS Y
T —

E N —

AR EOK T A B8 <t
o R T S <4

AR S B P B 2 A0

A

eI 4 ONIN

R R R R A

P IEHO TR

P GBS

-ANIEHER UL — AN

& BRI 7F 53 I

ek 1 ST

BT

A M- A

53 H

gz
o
I S SR AL HIHE P 1 17 128 5 23971
I S SR AL HIHE D 1 17 12 ST 12
o

St I

e\ (UEEF DN

TS ik

INIE S i

2 T

CRDL DLt 0 -2K A 24

LR SbLTY




— — i

o) 2P

—__O -
e Skills on common sense ———+«Number sense * Skills on comb. No. + graphs

e Skills on intuit. Indent. most simp. results
» Sense on to keep multiple solu. or not
e Pattern identifying skills

e Info filtering skills

e Skills on intep. flow charts

e Skills on visual. graph transf.

e Skills on creat. general models

» Skills on expl. open-ended Q.s

 Skills on transf. stat. graphs

e Skills on rep. using certain key Q’s info

e Backward reason. skills

» Skills on solving grid-related Qs « Skills on desc. and ana. Geo. shapes

e Determ. Answ.’s reasonableness

* meas. of non-linear objects leng. by tools

Decon
Math

* Skills on simp. and solving algebraic exp.  « Geom. Comput. skills on vectors

» Skills on inden. general models « Skills on anal. Funct. graph
» Skills on connect. models * Graphing skills
e Prov. new def. e Model calc. skills « Sense on listing cases in Q.

e Skills on assoc. theorems with Qs in problem solving e Skills on summ, and gen. simp. and transf of com. algebraic exp.
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Eighth grade students can both learn past knowledge
points of seventh grade and learn those of ninth grade in

advance.
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Real-time Updates
of Learner Profile

4
4

Knowledge State

Learner Proficiency

Optimal Planning
of Learning Path

>
>

Maximise Efficiency

Increase Performance

fRERAl - &

i ;1-1.3.3:{ . Squirrel Al Learning

Precise Determination
of Knowledge State

4
4

Minimal Time

90% Accuracy

Most Suitable
Learning Content

Ability Accordance
4 Goal Matched
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Yixue Al-based Adaptive Education

Knowledge Graph + Knowledge Space Theory
Precisely determine student's knowledgestate

AlphaGo

HHE+HNMERSE+IRIBERRAR
TR BT S AR RS

Chess Manual + Value Network + Fast Rollout
Precisely determine the overall state
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Fill the gap and target the root problem

26
50
33
42
19

MOOCs

BH#

MOOCs -

blindly review

everything

27/ ="

XFHE
HRARE

Yixue Adaptive
System -
target the
individual
learning gap
and root cause
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XZEAHE

ARG + DU AFHENT + DUHHFATIREES + TN
B RAEiL

SERHTEAIREEMAIZE, FNARESIEES

Yixue Al-based Adaptive Education

Uses Bayesian Network + Bayesian Inference +
Bayesian Knowledge Tracing + IRT to precisely
determine student’s current knowledge state
and forecast future student outcome.

AlphaGo
SR F ) +HER U RIB M
B IE _E R ERARNEZAGS

Uses Deep Leaming (Policy Network)
+Reinforcement Leaming to fine tune the policy
network’s parameters
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Proficiency Prediction
Recommended Knowledge Points
Probability of Reveiw

Probability of Recommendation
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Dynamically Intelligent
Learning Path Planning
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Proficiency Prediction Probability of Reveiw

Recommended Knowledge Points  Probability of Recommendation



Dynamically Intelligent
Learning Path Planning
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Proficiency Prediction Probability of Reveiw

Recommended Knowledge Points  Probability of Recommendation



Dynamically Intelligent
Learning Path Planning
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Proficiency Prediction Probability of Reveiw

Recommended Knowledge Points  Probability of Recommendation



Dynamically Intelligen Learning Path Planning
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Matching the difficulty
of learning content
according to the

In traditional 95 students’ learning
teaching, _ ability,
homogenization 113 % half
of learning T the work with double
content treated W results.
Eiigfel."(eintl o qQ0
lnalividuals
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Different students spend different amounts of

time on mastering a knowledge point.

MOOC & Traditional Teaching
Treat all students in the same way ¢

4553 4h TS =R @

[
L
5 A

g2

GLs S A—

XZAHE

BB E+ D RN+ E BT EFET+E
e+ EE
RIEFERIFNENHFRSENZF
JABHEE

Yixue Al-based Adaptive Education

Fuzzy Logic + Classification Tree + Logistic
Regression + Graph Theory + Evolutionary Algorithm
Recommend the most suitable leaming content and
path according to students’ preferences and abilities

AlphaGo

FrBEF+ R FZTREN

SR E TR RERRE

AlphaGO

All possible routes + Monte Carlo Tree Search
Determine the best move policy



THAEIRNE + THEAFEIBR + TEAFIRE

Personalized Learning Content + Personalized Learning Path + Personalized Learning Pace
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Student A Student B
T:;g Pointip  Dibculty’ Score. Welght Rm:;f:;::tw ;:r:: L:::;:g Potio: CiRculty S Score S Welght h:fmp:::” ::::I
I fp713 3 13 13 ] 445 | fp7l7 3 13 13 | 2272
| fp711 3 0 13 0 102 | fp7le 3 13 13 | 281
| fp/710 2 0 9 0 185 | fp713 3 13 13 | )8
I fp709 2 0 9 0 123 I 712 3 13 13 | 253
| fp706 I 0 4 0 >/ | fp71 | 3 13 13 | 521
2 fp735 3 625 10 0 870 | fp710 2 9 9 | 892
2 fp728 2 5 10 0 209 |  fp708 2 0 9 0 78|
2 730 2 3 10 0 124 | fp707 | 4 4 | 448
3 /58 2 10 10 0 139 | fp706 | 4 4 | 1203
2 735 3 625 10 0 1609
2 fp728 2 7 10 0 297
2 730 2 5 10 0 453
3 fp758 2 | 10 0 59
3 fp754 | 10 10 0 409
3 fp757 | 48 10 0 382




Closed-cycle

Learner Historical
Information Data

>

Dashboard

Teacher ’
Admin
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Personalization
Intervention Engine

Learner Data with
Time-Stamp

<

content

Intelligent Adaptive
Learning Engine

Learner
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The achievement of Yixue - Sl Al LaTEE
Adaptive Learning System









The score increase of the partner at Fortune Capital,
Zhonghong Fu’s child

before after
TOTAL 484 569
Chinese 126
Math 133 . 147
English =~ 159
Physics 86
Chemical 51

Fortune Capital manages a fund of 22.6 Billion
RMB (3.3 Billion USD). And 71 companies listed IPO
out of 456 companies invested by Fortune Capital.
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First Human vs. Al Competition in Chinese K-12 HiEN HE
Education market SCIEfF B &

N2 EEN NS AFMBNZE, tEM20EHRRNES R
MR ZFAE, FHIR D EH9.957

Yixue Al system outperformed real human by almost
40 percent in the average score gained category —
36.13 point (Al) vs. 26.18 points (human).







Magic Grid
YiXue

The course helped me learn.

The course saved my learning time.

| learned quickly with the system.

Using the system helped close my knowledge gaps.

The system helped improve my |learning efficiency.

JI

l. Learning Efficiency

a

Il

| liked using the system to learn English.

This online course was interesting.
| was motivated to learn when using the system.

it felt the system was customized for me.

I will recommend the system to my friends.

II

Il. Satisfaction

|

|

H

The system has clear instructions.
The system was easy to use.
| felt the operations in the system were smooth.

The course had made learning English easier.

Ill. Ease of Use

I

[

*pec.1




e Al - BB

. Squirrel Al Learning

XFEHBANKAE, #1002 KEGEHRIE

The Al vs. Human competition has been widely covered by more than 100 major
media outlets including CCTV and CNBC.

N LA "
NA: ALl
POWERED EDUCATIONAL START-UPS

i " - - Reporter: China is 8 huge market and I'm sure It's going lo fcrnmc
continue to be 8 core market for you.
RM (FE—8IE)) Eih EE=AKDMZ—: CNBCEih
CCTV {First Time} Exclusive interview One of the Big Three TV in the U.S.: CNBC exclusive interview
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White paper
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Human Teacher vs. Yixue Al System Experiment

Q Address: Zhengzhou, Henan Time: Oct. 1st-4th, 2017 O Participants: 78 Grade Eight students
>V 4 V1V \

50
45 ;
40 ‘ v v
35 ¢ % SR
20 DAl 3 f
-

L
S

25
20
15
0]

® Yixue » real teacher

Yixue adaptive learning system helped students
gain 10 points more than the real teachers did.

(1 !/ﬁﬂ | Media: Domestic media such as Beijing News
T (Dragon TV)reported this experiment.



Q Address: Chengdu, Sichuan
> 4

=
(=}

O R N W~ U1 O N 0O ©

uYixue u real teacher
Yixue adaptive learning system helped students

gain 7.52 points more than the real teachers did.

oAl - BEM

. Sguirrel Al Learning

Time: Apr. 29th-May.1st, 2018 O Participants: 163 students

L g
R

L 4 st A WL ( RRERAS

&

1#&

R
i

e

(] l/ﬁﬂ | Media: TV station in Chengdu and CCTV
T reported this experiment.



fRER A - BER
. Sguirrel Al Learning

Q Address: Dongying, Shandong Time: June. 15th-17th , 2018 O Participants: 102 students
A J1 9\

10

9

8

7 6.96

(9

7

4

3

2

1

(0]

= Yixue » real teacher 1:3

[ ]
Yixue adaptive learning system helped students
gain 4.57 points more than the real teachers did.

!/4,-.7: l Media: TV station in Lijin and Lijin Education

reported this experiment.
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115.5 score

120.5 score

103 score

Before 89 score

After

Yongcheng Zhou Yu Shi Ting Zhao Lin Cai Shuanglong Yu Junyi Wu Bangli Zhang Wanying Liu

> G B e E A MERERARLR . - 7//
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Yixue-SRI Joint Lab

of Al-based Adaptive Learning

Yixue-SRI Joint Lab

of Al-based Adaptive Learning

NFE-HEREFARREATISEBENFIRSREE

"

Shanghal Yixue Educational Technology Stanford Resaearch Institule International
LB FHERE WIS REENRR
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CHINESE ACADEMY OF SCIENCES

FPHAIEERNERATIE

Joint Laboratory of Parallel Artificial Intelligence Adaptive Education

PENFZERBNMNEH TR
LIBXZHERERBERL2H
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May 2017,

Academic paper Accepted by the 18th AIED Global Summit

IMS2017: 2nd International
Workshop on Intelligent Mentoring
Systems

AIED 2017

A Comparison Study of Adaptive Learning
Systems in China

Zhenyue Zhu, Wei Cui, Zhaohui Xu, and Mingyu Feng

! University of California Irvine, USA
2 Yixue Education, Shanghai, China



March 2018,
Academic paper Accepted by the 10th CSEDU Global Summit

CSEDU: The International Conference on Computer Supported Education c S E D U

INTERNATIONAL CONFERENCE ON COMPUTER SUPPORTED EDUCATION

Yixue Adaptive Learning System and Its Promise On Improving
Student Learning

Haoyang Li', Wei Cui', Zhaohui Xu', Zhenyue Zhu?®, and Mingyu Feng’
'Shanghai YiXue Educational Technology Inc. , 10 Jianguozhonglu #5110, Shanghai, China
“’Deparrmem of Physics, University of California, Irvine, CA 92697, USA
‘Center Sfor Technology in Learning, SRI International, 333 Ravenswood Ave, Menlo Park, CA 94025, USA
{lihaoyang, cuiwei, xuzhaohui}@classba.cn, zhenyuez@uci.edu, mingyu.feng(@sri.com



March 2018,

Academic paper Accepted by the 19th AIED Global Summit

Adaptive Learning Goes to China

Mingyu Fengl(g), Wei Cui?, and Shuai Wang'

19th International Conference on

Artificial Intelligence in Education
The Festival of Learning, London, UK June 27-30, 2018

#AIED18
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March 2018, Was invited to
speech at the UMAP conference hosted by ACM
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ACM: Association for Computing Machinery

Learning From an Adaptive Learning System: Student Profiling
Among Middle School Students

Shuai Wang Mingyu Feng Wei Cui
Center for Education Research & Center for Education Research & Yixue Education
Innovation Innovation Shanghai, China
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Squirrel Al Learning

Speech at the 27th Global Al Conference IJCAI-ECAI

July 13-19, 2018
Stockholm, Sweden

27th International Joint Conference
on Artificial Intelligence held jointly
with 23rd European Conference on
Artificial Intelligence.
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The Chief Architect Richard Tong held a speech at I[JCAI-ECAI global conference, and discussed Al
application related topics with Dr.Yann Lecun , Director of Al Research at Facebook, a founding father of
convolutional nets, Director of NYU Center for Data Science



Market capitalization ~ RMB: 93.7bn
Annual revenue RMB: 11.9 bn

The K12 after- School turtoring market is about RMB 500 bn
The top 5 companies represent less than 5% of the market share

/

Good teachers are
far fewer than
enough

m | @munE

RMB: 97.7bn RMB: 6.8 bn RMB: 2.3 bn RMB: 1.8 bn
RMB: 6.9 bn RMB: 5 bn RMB: 3 bn RMB: 2 bn

Main reasons \

Teachers can only look
after certain number of
the students, unable to
provide personalized
teaching

Geographical restrictions
and online/offline affect
of the teaching process
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The Annual Champion of Fortune China
Innovation Competition 2017
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Awards and Accolades

Yixue has been ranked as No. 1 in Al startups by many famous medias in China, and
been awarded the Most Potential Investment Company.

The most promising artificial intelligence company --Iresearch
Best Investment Value Award in the field of artificial intelligence education --Leifeng

Top 50 Chinese Artificial Intelligence Innovation Companies --Entrepreneurship

p s
EZE Top 50 Most Valuable Artificial Intelligence Companies -- Black horse in Entrepreneurship
Top 30 Chinese Artificial Intelligence Innovation -- Yiou
wmm  Top 50 star companies in new-intelligent-manufacture of Year 2017 -- Leifeng

@ Pioneer in Artificial Intelligence -- Tencent Al Accelerator
IEEl Top 100 Chinese artificial intelligence future enterprise -- “Internet Weekly” & eNet

7{IM Cutting-edge technology products -- TMTPOST

Most influential Chinese extracurricular tutoring brand --SINA

Well-known online education brand --Tencent
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{ Endorsement

QINGSONG FUND i ik oo 5

NOKIA /

Connecting People




iMERAl - BB

AILe:arning
° ° | .z o D E | —_—
Yixue Squirrel Open Al Platform

~

Al Adaptive Learning system + Personalized conten?

. P
=Squirrel Qp\en Al Platform



Our commitment

“Sparkle from studen

Let the students using Yixue Squirrel Al have

""'-_::'cff‘ohﬁdent sparkles in stead of the tired glimmer from t

excessive assignments in their eyes.
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Super Al teacher”

As erudite: as SOcrates,
as versatile as Da Vinci,
and as intelligent as Einstain
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XFHE

Yixue Education

I E— A BRSO E— MR
+3K355 + BEITB KA ZIT

Let every child have an Al teacher
~ like Socrates + Da Vinci + Einstein







