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Abstract: One of the important research directions on the integration of artificial intelligence into pedagogy is analy-
zing the meanings of educational questions and simulating how humans solve problems. In recent years, a large
number of educational question resources have been collected, which provides the data support of the related re-
search. Leveraging the big data analysis and natural language processing related techniques, researchers propose
many specific text analysis methods for educational questions, which are of great significance to explore the cognitive
abilities of how human master knowledge. In this paper, we summarize several representative topics, including
question quality analysis, machine reading comprehension, math problem solving, and automated essay scoring.
Moreover, we introduce the relevant public datasets and open-source toolkits. Finally. we conclude by anticipating
several future directions.
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Context: Question:
Computational complexity theory is a
branch of the theory of computation in
theoretical computer science that focuses
on classifying computational problems
according to their inherent difficulty, and
relating those classes to each other. A
computational problem is understood to be
a task that is in principle amenable to
being solved by a computer, which is
equivalent to stating that the problem may

B PERREFEDOAN?

Expression:
(3000-750)/15

Answer:
150
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Prompt:

‘Write about patience. Being patient means that you are understanding and
tolerant. A patient person experience dif ies without ining.

Do only one of the following: write a story about a time when you were
patient OR write a story about a time when someone you know was patient
OR write a story in your own way about patience.

Response:

Patience is when your waiting .I was patience when in line waiting for lunch
I didn’t cut any one to eat .I was standing and waiting for my turn
.Patience ,some people don’t have it .Lots of people just cut or yell at you

be solved by mechanical application of
mathematical steps, such as an algorithm.

(b) Math23KB®

because they don’t have any patience. Sometimes people will push you out
of their way .They only do that because they don’t have patience at all.

Question:

Let o(g) =-8. Let j(h) = h**2.

Let b(r) =2*j(r) - o(r).
Differentiate b(x) with respect to x.

Question:

By what main attribute are computational
problems classified using computational
complexity theory?

Patience is what people need .People need patience because lots o f feelings
get hurt .Everyone should have patience.

raterl_score: 8
rater2_score: 7
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Holed Language Model

In the isosceles triangle ABC shown in
figure (b), AB = AC, angle A = 20 degrees.
Now let DE be the perpendicular bisector
of the line segment AB that intersects AB
atD and AC at E. Connect B and E, then
how many degrees does angle CBE equal?

y
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P

A.50 degrees =
B. 60 degrees
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$#R4E | CNN | Daily Mail| RACE SQuAD
EfEE ACC ACC ACC EM F,
63.0 69.0 —
k(23]
63.8 68.0 — —
CHkL71]| 69.5 73.9 — —
k59T 72.7 76.0 43.3 70.0 79.0
k72| 77.9 80.9 44.1 —
CHk[61]] 74.4 — — —
CHRL73]| — — 47.4 —
Hkl74]]  — — — 64.7 73.7
SCEkL75]) — — — 66.2 75.9
ScHk[60]|  76.9 79.6 — 68.0 77.3
XHRL76]|  74.7 76.6 — 69.1 78.9
SCHK[63] 71.0 80.4
k7] — — — 71.0 79.9
SCHk[62] 71.3 79.7
SCHR[51] 87.4 93.2

P 1 BEET AR SR B e 132 A 4SS )
. BEET S BT RN A Oy kNI T ALAS 2 T
T3 1 HL A BRI T A B L R 2B Oy P AR K A
AR TR FRRAE TR RO O A1 S A TR
TR o B R AT B LY LI Ak 30 R R R R g 4k
HSE B Ak, T e A T SRR AE O TR
MRC 1F 55 47 84 1 K0 5008 AiF 2 — A B R A $k i
BE TR 2 2 119 7 V5 A DT R o 6 1 R A g
AN B 1) 8, 2 E R H R AL D 32 B A L H 3
FURBE 4 2 1 7 1 AT it e v A, L 2 K 1
T BSR4 U0 45, 76 SQuAD 25 K B BHE 45 Bl 2
J& A BN . T ZR 7 08 R R BAE TE A 25 1 L
T G5 o 0 A 3 B 19 55 SR R R BRAK . B 7 35 19 HE 1
FRHNZALRE Ty #E— 20 3 5, B 25 0F 5 RIS RE 08
ARE AL rp B — S g TR A 3 T TR B e ML A ) s B
ff AT 55 MR, AT B 40 1 B B 352 B A 1 32 0
FikzZ—.

Bk 2 4h, 3 A 5% 3 T L R P R MRC
55 5 3R S B2 ) 25 T S B2 4 11 A e g . A
KT AERT LS 2% SCHk[5].

4 BFEEE

eE B BT 552 N TR+ 80F "G i
MHEEALFZ — HETH 3 WA 4109 MRC 155,
TR BIAL P — AR 2 2] 35 R R K T2 A A P4
J5 T IARTGE 77 5 i HT E 5 42 09 R0 R 40 30 0 e o 1Y
LoE S

FEARSCHT T o, 0oy I e R) 2% (Math Word
Problem, MWP) J& 3¢ i ¥ & = 19 — 2K 4F 5. % 4E
G5 LT 1.2 A 4 00 B I R B R AR A
58] T2 502 N PR SCAS Chiig A HE B AR BUAR I 1)
HopdakUGm ) IHR AR, XA R EORE T
N ZEREAE B 1Y IR SCA 5 1H 5 HLRE % BIL A 1) 2 45
FFTFRIKR A H SCIR L T TR A B g (U 1 SCRR i
CECFO 7 B, (775 32 4 4fE T A1 (R 3k 20 4 L
A5 J7 R PERE . B0 A IR) 84T 55 1 F 5 g Bk A
K, m R AT LGRS 20 42 60 EAR. HAT, AHCHE
GEJ7 AT AR BUY hy =2 TR i Oy ikt
BT SR BT R kN M TR T
Jrkbs sl

BT RN i g5 g R R OE T O . O R
N g SRR DG E [ 8 SCA , I AR s N kit
(10 L 0] 3 g 7 B P TR SR AR A ) A R, BT
T SCRRAT I8 T3 B SRR L SO WS 2R R 5 1 45 1
B BIE 2 Qi U@ AT R, i A G ge it 2% > Uy
T I R 2 e il IR (AR O A R R
i, Roy 41 £ 3% 3k UM 14 75 05 H oKk i 3% 5k
TR A0 HE- T 3 5 0 A5 I S AR 1Y LIS 1) Al At

AR WE R F R E A ITEL D ARG
b BB S b B 28 56 o K 0 I R ) 25 3R R g — 28
Wk BT 5. BT seq2seq (Sequence-to-Se-
quence) J5 5 AT AR 5 (14 4 B 55 AE U B AR 19 BE 7
2017 4F B 2 W BB 52 &5 78 EMNLP 2017 2%
W EHEH DNS #8 B seq2seq J5 i T MWP
55 b BB A 45 G B 25 5 i B 45 PR S A5 B, 2 )
i 30 3o A B A 28 T 46K R SCAS B Bl G i Ry — A~
PRI ) S iR i o 02 A0 R SRR AR 1) B B S A O B
FRAORME H . 7EMCEERE b S5O B9 AF 5T 2N
i [ 2 B BE ) (i S A8 L0 5 36 ik U BERE )
it B A8 AL WA T[] AT 250

T ) 28 BT 5T O 475 90 205 P SO i T
JRUAG B ABUE TR SR T S5 A 5 A SC B ST BT
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2] B L H A 2 ) S BT 08 2 Ak B 13 2T 15
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HRTIACH TR B3RS 42 4 @l G 0 R B SCA R AE
RT RGN TE G g UL A, SCHER 91 14 i T
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] T A8 3t 2 1k UM, 76 R TIF 4 3 3% 3k =0 B 19 )
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(92142 19 Seq2DAG B AR A H IR 1) | 1) Rk 50
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TR SR X AF 5 29 o X B {F B R R, SCER
[93 ISR 94 51 AT 510 r] 7851 SC A4 B30 A 55 4K
BB EUE KN C R HIME 55, 4 = A R 7Y 1y
I fiE

BEAN L B 2 R T | A R (1) e L A 5 3
BERTM ) RoBERTa™" | BART™* Z #i il 4515 5
RETRYFH T 5 6 1 S AR (Y B % BE 1. Huang
NVl BERT %) 46 4k 1) 5 2 AF 15 [ 2 2% L A
Herft Transformer J2 A2 8., Kim 5557 3 T fi i
251 RoBERTa #5574 3R A5 1] 2 1 47) i 1) R AIF . Shen
SR LSS ) SR iy A i T SOAR 2 AT 55 TUI Sk
) BART FEAIR G R 020, 38 TR B X R ik X
(R BRAE AT PPAL o DT 7E 33 95 b AE 55 b % i 25
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T2 R TH R MWP 7 2 68 X
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D7 R WA S8 A G R AT S G A T g R L (H R RS
BN TR B RO M S AR iz AL e
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SCHRL46] — 80.3 76.1
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SCHkL90] — — 76.3
Cik92] 77.1
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SCHRL94] — — 78.1
SCHRL91] — — 78.4
SCHRL95] — — 82.3
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SCHRL97] — 89.4 —

R MWP T % B 2453 7KL R, B0t
FEAE AT 55 10 52 28 B BE AT Ak T 00 2 B B AL AT
AN R BCE R B e M OB OR. 2019 4E,
DeepMind B BA K A3 T — A B 450, it sk 7 K&
B T 2 OIS (o 1.2 A 41 T IR A ST R B A
T hy R RN O R ) B IR) 2 B SRR RE . TERX
TS LB T % MWP (T 55 75 B R RE 1 Z 41, B
RUIE 5 2 B A (5O B L O B RHRE L G FE)IL 12
SR ZGNARE T, B AT 55 1 o oY R A,
DeepMind Hl A 2238 T 2 D FE il A9 seq2seq #5 5,
Bt 2 Ah, Huang % AU % 08 T 2 b 2424
T ZE RO OC 2 L i 11 1 Rl Ll 28 0 24 1) oK i
BERY AR T — g 22k, B ET WS8R B R %
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TEREAY A GRS SCF FEATFT 73 o AT ASE 80 2R %)
Kom SR A P AARBE ) . AT Bk RS
5 AES MR B A B S 2ok, AW E AN A
BEXT 3 WA SCSCE Y H 3h ST

BT 1.3 P A G R A O HE 4R AT 55 BOR A
T[] A H LSRR 45 58 1 SC B G 2o 3 A SC R TE
{UNEE 2 5l SR R/ o i DIVAL RS s S >
RG2S PR, BT B RN R kA
D IR M AT A A 5 LU T X SO R A A I T
P T T BRI IR ) A5 G BE AT VAR . A BT
X SR A R A B AT A H SR AR A O R B R AT AR
Kt AES ZORBOR B 4828 N E5 A RN 1 5 20 A

N GNP PN 27 N B & i =
FPF W5 R AT LA B E] 20 tad 60 ARARE,
VT Y BE S FE 0y WS kTR AR A 3 Y
TEHOO LR TR BE A ) IR R

12 AES ™ R AT 5T 5T A A8 38 A7 250 10
FRAE . 32 2R R AR A S B R A I X T 0 BT
i R REAE . ] 0, 2 08 3 0 52 A% R 2600 1Y iz
JHAT DL 8t S0 58 5 4R K F, SCiEk [ 104 ] 80 SCHER
[ 105 et -5 3 51) 2 ki 57 MK AN [7) 79 B2 3] 23 P 3 2
PRI | /) ik BT S 03 ok ) i B 0R] 43 SRR AE
SCHRL 106 18 HT 38 2 B B T B2 R R 47 R A A4 32, DT
VAl Ak 1 5 I FR B

UTAE R TS BN SC TR 4 T IR E 22 2 19 AES
ik . PREE TR, SCHRL107 T8 UCRs B il 22 1 2%
N B AES AT 55 . #5581 S SR B TR (14 40 A4
AR A — B RRZ R RG » TR R
RAFFAE, AR 5 R X SRR AR i A LSTM b, &% J5 5F
e g — At SCRRE 1) 12 iR VR SCR P4y, iE— 20,
Dong %1% 2 J 3| SC 3 78 )0 9 M A F 4 B 2
G LA RRAE o A8 A 2 ARt A 19 28 AR T % AN [] 2
B RAE SEAT A0 3], 2 B AE — A SCE R AN [a] 1 H
AT A 3R R, Dong S T T
PENOSTEAT T ek A i R Ak 2 AR e Kt
)2 BT Bt Ak 2, 3 5 0 SCOCHK 45 @ AT o 45 2R
BEAN, Tay 55010k SCHE Y 34 B A0 SO 9 B 1R 4y
A OB A A G PE N B R i B )

V) 7 32 A B A s e R U DL 32 S (i R — A 4
R W4 WA RIS ] 25 KB 1 LSTM A4~
AL TR (o TN S = RS D0 B O VA R
AR RLYE . 55 8k 5 IR B E e A A BRI, Lun S0
PR T — RS I TR A SCE A F IR RN Ak,
HRTZE AES 580 i) — /> #a # 02 i i BERTY 4§
TSI AL A OC A AT 55 vh EAT B8 . Lia S50
R TR B A S . TR — A Bl
BERT #& R R 15 15 4] 19 A, I fa5 A 2] — 418 2 pf
2o TR Y BOIM AT TARE R SRR . %
JE 3 SCE i g (1% 2 A R SE I 1 1) 8, Nadeem
SR T BT A SR 1 A B IR AT S5 . iF
—, Yang 21 #2119 R2BERT # B4 % AES
RGN Y5, R 2 A4F 5 #0k 1 77 Xk XF BERT
BRI BEAT 00 . T, Wang 25 AN SA O 76 B SE 1)
VAL 3 S v BOME H 23 I 2 A A SR X S0 E AT
PEAS , B I AE 3 52 T BERT B8 2% 5] &2 ROBE RR1F
FLVR 2 18 3 I R 85000 7 0 1) ) 0, 25 fif AR 2
>J Y SR D A 4 S 1Y) SRS A S A G Y
IR

3 BT HACENE AES B A P REXT LE .
SR, TREAE AL 3 A O 1 LA R Y T R
P R T BT TR AE E A7 R O 3 ok AR AR B Ay
MR, 15 ZAHXS Y, TR B A T R AR T
RE 22 fiff T L FR AR AL 6 I 13 TR M (H I ik = X 45 2R 1
AR

x3 HHORKME AES RE B EREXT L

TS ASAP SemEval-2013
EiL Avg QWK ACC M-F, W-F,
k107 0.761 — — —

SCHR[108] 0.734 — — —

CHk[109] 0.764 — — —

SCrk[110] 0.764

SCHk[111] — 0.828 0.823 0.827

XHk[112] 0.773 — _ _

k[ 114] 0.794 — — —

SCHR[115] 0.791 — — —

FIURT  AES F 5 1E 720 81 AT SCEs 1) 88 (AT ) %
T Xof 5 6 Al A 12 4 S0 51 3 B L D g
SEMAT A T S LT T AT fifp e S0H b T A ik
[ Lt R B P L B AT ) R B IR
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AR X B AR U S SEAT 55 9 SR BT IR L
H U R BEAT A 41, Ik 4 R,

x4 KREFEIEREGN

1% 2K fai v
LRI H A0, B AT E S
5 H R EduNLP PN TN v R I/ W T 1
B i H 2 AF 4o g, B 0E 2 Bl
£ |
MRC SogouMRCToolkit| #& fit Z fl & & i #Y £ #t MRC
SCHRC1I16] | B R P45
- I Vs FE HE
MWPToolkit B fb MWP SR fif i et $2 ik &
MWP X FlvEL & A ) MWP A58 1 55 0 3%
k[117] -
4R
H (- S AT KA T T il
EASE P 22 Fh A AE K 1 A [a] ) A5
AES LA
’ ESCRITO B2 )2 APL IS EE S 1
SCHk[118] NLP T HAf

155, EduNLPY J& 8 [ i &40 2 Rl AT 55 1
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JEAR 2 Bl I 2B A

£ MRC T 55, AR 3R M 0 JF 9540 1 40 4%
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. WA MRC EHF M HEHTHEHAOLZ — 2
SogouMRCToolkit'"'™ , % T. B fJ #& fit BiDAF,
R-Net FZF 2 &A1 ) 4 3 MRC £ 81, J HAE =
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VRS R, A, 32 T B A 4 At s ORI 4R | Ak H R
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RAILAF D LAY

£ MWP £ 55 H  ARRE TR AL HE GROUP-
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& MWP L5 iR T B R, A& 74 M) DNS,
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GPT-2 43t 17 A8, I T B A17E 6 % WAL
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BEX) AES A£ 55, SCHk[107 ], 3C#k 109 ], SCHik
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(Bayesian Linear Ridge Regression, BLRR), FF&
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ESCRITO™ & —APF 22 A B AERE J1 i) NLP T
B A5 1 B0 Y & 2 B4 APT DL I
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7.1 ZESZFEREEHIER
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