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MACHINE TEACHING DANULA HET TIRCHCHI

CAUSAL FPROFOSITIONS m

ACROSS MODEL EQUIVALENCE CLASSES
The praoblem DAMIAND SPINA

To decide whether a staterment I true oF false, a learner has to work
ot hqu l.-.lhe!t they -:-I:-E_.erue can be used o F:I-"E'ljll:t what would happen
in their environment if something were deliberately changed 1]

For example, | tell mu robot, "Strestlights make 1 dark "

|t cannot turn the styrestlights on o oft o change the time of
day. |t can only abserue that streetlights are on when 1t 15 dark
and use those abservations ta decide what would happen 1T the
stieetlights were deliberately turned on during the day -2

[oes this rerming you of anptining?

"Carbon dioxide does not cause global warming.
"Wgccines cause autism. "
"Po=tal voting causes widespread voteyr fraud.'

C . les that N
oke the robot more oo cobFIDENCE K2l TRUE [ FALSE

confident in the correct answeyry

options % model % prop. ™ |IThe World The Observations  CHOOSIHG EXARPLES
fwo feaching strateqies

= Teach the modeal

Ll.lg- can Fepkesent
obseruations a= basic sumbolsl

The Proposition

Fick four to malke the
coFrect model most Likely

= Show the yrobot examples
that help 1t learn how the
whole sustem works

> Teach the proposition DROPOS T 0

= Show the Frobot examples H
. . —
that help 1t decide whether
this particular statement
1= trueftalse.

firrom this world...
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Hll pos=sible obseruations

article .IEI
The stud}f

e '+

IL%LE_i FMachine teaching tyies to find the best examples and the best aorder 10 which to present those

ADMS pedio exarmples, for helpirg a learner reach a goal M8 This line of research has developed
Increasingly good wags to adapt teaching to the learner, eirther by learning more about them as

.

Glossary teaching unfolds [BILMED o by faking the best possible use of what is alkFeady known about how they

EEEE‘;{Z%*’D%E[ lagpn PIRNLY Tei- has shown that what makes an exarmple “best® depends partly on how different
: earners use the same infor-mation. ese approsches have successfully been used to

CSCkA: L th f tion, M TH hes h fully b d

Orodel of what || improve teaching for human learners 1513 By the learner is only one source of variation.
causes what, The learning problem can cnange too.
arnd ko, : : ,

S — Comparing the teaching stratedies

class: I e take a set of questions covering everyd possible direct cause, so that knowing all the

H=et of answers Fevesls the model’ s stroctore, are the best examples for learning the model also best
E':ET:IE-;-T:?IEEt — for answering those questions?

cannot be told [T test this, we compared teachers targeting each goal against random selection, using ditferent

apart. cormputational learners with the same pool of obserwations.

Bl Command Prompt - Teaching results

=10 ]
C:“RMIT Robot Model Inspection Tool= compare teaching. exe 19 935 SCHs F 4 learners f 24 questions
A shared endpoint did not mean the same examples were best along the way.

Changing the objective: [A1] SELECTION f 16 recards f 24 questiaons

Froposition teaching generally fawoured answers; Lotws=r me=mn =rror: W Prop. m Mod=L ET1e

madel teaching 1'=|.nur---:| graph recovery. Galns d1d DIFECT PITH MED. CP CC

Not nNecCesso r.'LT r Lrans 1'|" I. Id==l Inft=r=nc= [II] HEEEEEN EEEEEED EEEEEE EEE EEE
Prafar = :n_nF.]_g- EIF-].HI'IH'I::i.-:-I‘IE [SE] HINEEEE EEEEEE EEEEEE BEE BEE

Changing the learner: B Remembar= la=t four [R4) EEEEEE EEEEEE EEEEEE EEE EEE

Fr“F'”-'llu”n Lea -hln':l -I"":I 1-”r of -- = [ = Ryl = oy gruph st m tim= [R:] CHCOEEE EEEEEE ONCONECDE GEOR OON

records: the simplicity-biased W OL e . | . .

madel tEEll:hiI'Il:l Order =ffacted r _ [32] ORODER f cane 22 records Eri=r arror

not cumul ative lesrpers after :|1 - | Lotwsmr 1= b=ttt — Prop. — Mod=l — Random

- : I1

Changing the question: 0.5
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records helped ewven when the full -:|.1.=trJ. bution Left =
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the answer unresolved. _ 1*-1;12_;

Ll
d 2 18 224 8 224 2 224 2 15 22

Best exanples depend on the goal, learmer and question, Records ==en: 4 §f 27 16 §f 22
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