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[1Ipo 4TO cerogHA NouAeT peyb?
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Teopusa NPUHATUA peLLeHUN
N UHTENNeKTyanbHble areHTbl




[lpuHATHUE peLLeHnU B urpe

Teopua urp

Kak BblOpaTh
ONTUManbHYHO
cTpaTeruto?

[loBegeH4Yyeckas
Teopusa urp

Kakue ctparternm Ha
caMoM fene
BblIOVpatoTCH B Urpe?

OueHnBaHue
Ha OCHoBe urp (game-
based assessment)

3a CYET KaKkux NaTeHTHbIX
XapaKTepucTuK
BblIOMpatoTCs Takune
cTpatermmn?



Urpa “KpeCTUKn-HONUKK”

e lIrpa c HyneBov CyMMOW

® 5478 COCTOAHMM, @ C Y4eTOM CUMMETPUN U
OTPaXeHus - 765

® 255168 BO3MOXHbIX UrP, a C y4eTOM
CUMMETPUN 1 oTpaxeHus - 26830

e OnTumanbHble cTpaternn (“HUYenHas
CMepThb'):
o Anroput™m Minimax
o Reinforcement learning (0byyeHue ¢

NoaKpenneHnem)

X's move
(choose max )

X's move

(back-up max)
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Reinforcement Learning (o0y4yeHue ¢ nogkpenneHuem)

State Action

A
Cerebral cortex C
State/action coding )

Striatum
Reward prediction

Pallidum—
Action selection 7

6 O
Dopamine neurons

TD signal -

Thalamus




CMelunBaHue cTpaTeruu

Proﬂcnency
e HoBuyok (novice): /
o BblOMpaeT cTparternio Hayraa

e Jkcneprt (mastery): Novice > =Pt

o BblGupaeT onTuMarnbHyto CTpaTeruio \ . .
1/n 1/n
~1/n
1 an

[1na nyyiuero oueHNBaHUS Mbl CMELLBAEM
BbIOOP CTpaTerMm MHTENNEKTYanbHbIX areHToB (B
Mrpax Tak YacTo 3a4aeTcs YPOBEHb CMOXHOCTH)

Skryabin, M. How a trained bot can assess your mastery in its game? In preparation



CnoXHOCTHU 1 NepcrneKTUBLI

e XOTenochk Obl Urpy nocogepxatenibHee ¢ UHTePECHbLIM NMAaTEHTHLIM KOHCTPYKTOM.
«KpeCTUKN-HOMMKU» - 3TO MOAENbHbLIN MPUMEP

e HyxHbl BannaHble AaHHblE O TOM, KaK N0AM MrpatoT B Urpbl. Ha AaHHbIX
NMUTALMOHHOTO MOAENMPOBaHMS «DaHK 3afaHnin» He 0TKanuopoBaTh



AHanu3 cueHapueB




[laTTepH-AN3auH U ero aHanus

e CryneHT: lyanHos Tumyp Batbiposmy
(«MpuknagHaa matemaTukan)

e [ padhoBMaHasa Moaenb OLEHNBAHUA
NIATEHTHbIX XapaKTepUCTUK PecroHAEeHTOB
C NOMOLLIbKO AMAanoroBbIX TPEHAXEPOB /
A Graph-based Model for Assessment of
Respondents’ Latent Characteristics with
Dialogue Simulations




CnoXHOCTHU 1 NepcrneKTUBLI

e [IpoBEPUTL MOZENb Ha AMMUPUYECKUX AaHHbIX, HANpUMep, Ha uUrpe 13
NHCTPYMeHTa 4K

e CBs3aTb moaenb ¢ aHanuaom noros: ICL Test n CORA



TecT Ha KPpUTUYECKOE MbILUNIEHNE ANS CTYAEHTOB BY30B

e [IpoToTunbl: HEIghten® Critical Thinking
Assessment (ETS) n CORA (Critical Online
Reasoning Skills, YHnsepcutet ManHua)

e CBOOOAHOE MCNONMb30BaHNE UHTEPHET-
pecypcoB (open-book exam)

e MeTtogonorms pa3paboTku Tecta —
Evidence Centered Design (ECD)

e BbifABMNeHne NnaTTepHOB NOBeAEHWS
DECMNOHEHTOB, aBTOMATUYECKOe
OLIeHVBaHWe

| Task utilities
Contex

(e.g. age)
Figural Intelligence (IST
2000-R)

Media use
Behavior and motivation

Ilnput

F --------------

I Quantitative  Eye-tracking /

| Sociodemographic data

Mixed-
Methods-

Analyses :

2 ':'I

Log data from web browser
history dunng task processing
- URLs of accessed webpages
- Timestamp of first access

@ (Cognitive) Processes

Open-ended written
answers with source
URLs

Process Mining Analysis Ratings I

' Score pertask further sensors Content / Narrative Analysis Textmining / |

Information from log data NLP Analyses |
(e.g. number of visited (e.g. automated !
websites per task) scoring) :

NcmouHuk: CORA




AHanus3 anropuTMoB




ApanTuBHOe TeCTUpOBaHUe U 00yyeHue

ApanTuBHOe TeCTUpOBaHue

ApanTuBHoe obyveHue

i3amepeHune xapakTepucTuk

Pa3suTre yyalmxcs n obpatHast CBA3b

bonee cTpeccoBoe

MeHee cTpeccoBoe

ObyuvatoLL i addeKT He KenaTenex

ObyuvatoLL it addekt Heobxoanm

Hanbonee To4yHoE
N3MEPEHNE XapaKTEPUCTUK

Hanbonee cunbHbIW
0byyatoLLmm adhdekT

[lpeaBapuTenbHas
OLUEHKa YMEHUN
Bbibop yuebHoro

KOHTEHTa
Cbop obpaTHOM CBSA3U
[lepecueT
OLUEHKN YMEHUNU

Kputepumu
3aBeplieHunsa’?




ANropuTMbl peanbHOro BpeMeHu (OHNauH-anropuTMbl)

200

e OnTMM3aLmMs napamMeTpoB MOJENN MPOUCXOAUT
MPY NOCTYNNEHUN HOBbIX AAHHbIX
(T.H. CTOXaCTUYeCKUU rPaaUeHTHbIN
cnyck/nogbem)

e B aganTMBHOM TECTMPOBAHWUM 1 00Y4EHUN

MCcnonb3yeTcd And nepecyera yMeHUn 50/

=100 |
=150 |

=200 |

150 }

100 |
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Step 4 -

Step 3
Step 2

Step 1-

Step 0 -




baHK 3agaH1Mu n anropuTM peKkoMeHaaLum

2 -

e OnpegeneHbl NCUXOMETPUYECKME
XapakTepucTuKu 3aaaHni (baHk 3agaHui
OTKanMbpoBaH)

e MoXXHO N Cnonb3oBaTh aganTUBHBIN aNrOPUTM
nns 6aHka 3agaHuin? HyHO NpoBOAUTb
ncenenoBaHne ¢ NoMOLLbH MMUTALIMOHHOTO
MOJENNPOBAHMS:

O BblOOp 3a4aHuUS
O MepecyeT YMEHUN
O YCIOBWE 3aBEPLLEHMS

user skill

— estimated skill
- adaptive

F non-adaptive |-

lesson passed

T | 1T /{— 1 1 r--':'.\_-.‘__L
NTT N fl a NAYT
NI it
ATNA S /
| | | |
10 20 30 40

50



ApanTtuBHbIN anroput™m B UHCTpyMeHTe NMPOIPECC

e KpuTepun 3aBepLUeHMS Ha OCHOBE NpaBuna:
TPV OLINOKM noapaa U YeTbipe OLLNOKK B
Onoke 3agaHui

e [IpeaBapuTenbHble pe3ynbTaThl: TOYHOCTb
OLIEHNBAHUSA 3aBUCUT OT NOPsAAKa NPeabaBIIeHUS
3a[aHunit, Tak KaK OHK NO pasHOMY KannmnobpyoTcs

The Adaptive Algorithm with a Rule-Based Termination
Criterion for Reading Literacy Assessment

of Primary School Students

Maxim Skryabin
Centre for Psychometrics and Educational Measurement,
National Research University Higher School of Economics, Russia

Computerized adaptive testing (CAT) 1s a measurement approach where tailored tests
for respondents are generated in real-time on the basis of their responses to previous items
(Lord, 1980). CATs require six main components: an item bank of calibrated items, an entry
or starting rule, an item selection rule, a response model, a method for scoring ability, and a
termination criterion or stopping rule (Weiss & Kingsbury, 1984).

The precision of ability estimation, when the adaptive algorithm is used, depends on all
six components included in CAT. But in this study, we only focus on a termination criterion,
or stopping rule, that can be divided into fixed-length or variable-length rules, which refers to
whether the test length is equal or varied across respondents. When fixed-length termination
criteria are used, a predetermined number of items are administered. However, the precision
of ability estimation is not consistent (Leroux & Dodd, 2014).

Variable-length termination criteria include the standard error, minimum-information,
absolute-change-in-theta stopping rules, etc. (van der Linden & Glas, 2000; Babcock &
Weiss, 2012). These types of stopping rules are often combined, i.e., a variable-length
termination criterion is used until a maximum number of items is administered.

The performance of the termination criterion can depend on item bank characteristics or
whether items are dichotomous or polytomous (Bovd et al., 2010). Therefore, it is important



I[lnHamun4yeckue mogenu




[lnHamun4yeckue mogenu

e Assessment as learning: nsmepsemas
XapaKTEPUCTMKA MEHAETCA CO BPEMEHEM

e XapaKTepucTuku 3adaHum - TPYAHOCTb U
obyuyarowmn addekT

e BaxHo Hannymne obpaTHOU CBA3MN

e [IpuMeHsAeTCa B (POPMUPYIOLLEM OLIEHUBAHUN W
0byyaroLLmx cucteMax

Ability

— True ability
Estimated ability (95% Cl)

Number of items

10




Y10 32 Kagpom?

e /IHTennekTyanbHble TEXHOMNOMMW: aBTOMATUYECKUN CKOPUHT, aBTOMaTNYeckas reHepauus
3a0aHUN

e /IMuTaunoHHoe modenuposaHue (simulation study)

e YyebHas aHanuTuKa: 0T4eTbl 0OpaTHOM CBA3M YUUTENAM U Ap.
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