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Instructlon-based acquisition of the
operational knowledge for a functional,
visual programmlng language

ohladdna .rd KL6 xoihnGt

Ltnx 6'I\ndtv üül I.@w sustere, FB ro
u^ütustdJ oJ od. bü9, I>290o oLl@Jtuts

Thrs conbrbutt@ d6ls wrth hstruclon-bascd knowtcgd€ acqlrsruon tn a
fatrly c@pld büt wen-d€nn€d dom.tn. The domah ls the op€ranonal
knovlcdg. ahout the hterpreter of ABSYNT. a füncuonä1, üsual
prcgalmhg langDagc vblch vas developed tn our p@Ject. Runnablc
spencatroc of th. aBs\"NT-ht€rpret€r werc tmnslät€d into sets of dsual
tulcs. s@lng as llr$tu.rldDr mterral for st|dmrs to acquire the opectlonal
kndledqe. we aE concem€d wn}l th€ folowlllg quGtrors:
. rlN do sublats acqulre the opemttonal knowledge w}llle slmulatlig the

tnterprcter 0iABSYNT und€r gürdance ol üc rnstructroml materraP
. h s'lat rcspets - dd wlry - do€s the op€mllonal knowledg€ galned by the

studdts [1he m€ntal r€pr*nlaitons lhey conslruco difier lrd tlle
hrsttucuo@l mat€rraP

]f th€ mental represenbnon ot the ote6donal k owledge codesponds to the
hslructbnal baterial, then specific hytolheses aboDt t€raomance
chara.t€rtstics tn dlffercnl compulatron he derrved. an
cxpenment vas.onducted in which tälrs of programmtng .@!ces acqul.Ed
th€ computauonal l'aowledge lor ABSYNT lry computing the value of
aBsYr,JT-programs wtth th€ h€lp of the rßtrucrions, rhus stmuhrhg üe
hterprct.r. The hr?otheses were drsconfimed, indrcärin! that rhere are
slructuml dlll€rences betw€€n th€ acqülred menlal reprcsentatlon of l}rc
opdalronat knNledge for AESYNT and t}le hstrlc(ronal mr(erral. Thcrc ls
evtddce that th. mental reprcsentarion ol the operatlonal kr@ledge .oßr3ts
of larger xnus thän the tnsttuctional märdrrrl. leading to the follownrg
htpolh€ss altout tne acqulsltnrn p.ocess and the mental r€p.es.ntatlon of the
operallonal loowledle:

' The operarronal loNledgc ls Eprc*nred äs a neL of tules.

' Th€ tule .et is cdnllrtuousv adapted to .@el sr( uatrons by problem elvlng
Del}rods such as vorldng backward wrth the help of the rnstrrcuoral
mat€rlal: A n€w seque.ce otrules and goals ls planned ah€äd. and then
tn€ rul€ 'et ts Dodrfied accordhgly.

t Th€ rule n€t ls hprded by tne chDnking of rules dre to pra.lße.
A computatlonal model gets cuftnlly hplemented. Xs alm is ro.eprcduc€ a)

lhe sequcnce of computattonal st€ps prodüccd by . patr ol subj€cts. b)
categorles of verball,ations prlor 10 eacb cmpu(at{onal step, and c) to enäbl€
specflc predlctlons about the acqulsltton olthc operalton.l knowledge. Th€
mod.l.nftntv gets sp{ned by a detälled analysis orthe däta. Farls otthe
spaßcattons are lrnpl@enied by now.

ltre Case for Formalising Student Models
(and Intelligent Tutoring Systems general\z)

Detnttuml aJ-Co putttA
IJ/dwsttv oJ LüreEt
\4ßt4IAl afR, bvland

Inr€llrgent tuaorlng st€tms researcI rs al a 
're 

screnlfrc stage or
ds.lopm€nt. Th4 ls no th€ory olms and nMom* to th€ fleid @y @d
rec€nt ns tdts {.uih 6 wengü (19a2 ard Mandl and rEgord (19€q) asuad
that thrt u,Il @oüntd e fomal strniols and th€ mlnllnum of t€hnlcal
content. Th€ asufrptron that rhrs star. ol aflalrs rs unavordablc. te,hapsftn dBirllq ls haüng an udonumte lnltuene on E neibodoloA/ and
quaüty of ITS r*4h.
Thls !ap.r wlll conslder th€ lrospects for (and potcntal b.n€itts o0
f@llslng apcts of lTSs, rn part]dlar. student mod€,s-
We g|tll ft6t try to dEw some l*ons fi@ anälogte vtth othd educatto@l
and cnghccitng .nte+ds€s. and from dcveloDmenb tn cducalronal
phttosply. The hplrctt philo$phy of lTs , vntch wtll bc ddelop€d hy
revtsbg attmpts to sp.cfy princrples, if nöt a theory, of rTs (e.g. Haru.y
11973), Andm €t al (1sa6l. ohrssn (1986). rvsger (rgaal ' lb€s@to b.
lllrnted. One a $under lounda on for lrss nas been sp€cfred, lt bcom€s
posslblc to rdenttfy the elements of a tn@ry of tTS. Th* elmenrs lt€ wfthlll
{lomal) al, h ar€as 6uch as beuel logrcs, reaen mtnt€nane. ftetal@el
arclrltetlB, an l.ll*oue Eodels - aRas lmm whrcl rIS r€sarch has len
w€ may tlen d€velop a öruder notron of tutorhg üan rhat tmpltcn tn rTS
r*arch üd on€ shlch pats more üan ltp se*lce to the view that leamtng
la a p'@s of c@büctlon, mt accr€ on. In pantcülar, @ Mll @6rder thc
b.nents of a geruh€ly collaboratlve svle of interactron.
Finally. we üll consld€r rh€ *aluaxon of IIss. Herc is a pnme enmpl€ ol
the @llen dlu€nce of thc Dresent percetved state oat}l€,art. The dmmd
fd frptrrcal d.luatrons ln @lrstrc *tttngs Day h.E bllnded rrs d6tgn€F
to thc vrd that, r. the lönger tem. th* are precl&ly what they shoutd br
desrgntng to amtd. The pre*rt exp€rh.nral stralegy häs (rn appar€nt
paaddl l€d to the tTS fteld acqürdng an unenvräbr€ rplta oD for the non-
d€lnrry of vorkhg sysrm.


