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mu Sa ve bi sas efeq tur me Tods war mo ad gens uni ka lu ri sa vaW ro Se-
Ta va ze ba.

mi mar T va un da iyos ga sa ge bi, Ses ru le bu li mom x ma reb lis-
T vis ga sa ge bad. ma ga li Tad, Cve u leb riv mom x ma re bel Ta um rav-
le so bas ar es mis sa te le ko mu ni ka cio mowyo bi lo bi sa da eleq-
t ro nu li apa ra tu ris rek la mi sas mec ni e ri se u li ena. rek la mis 
utyu a ro ba ki niS navs mi si mtki ce be bis sa fuZ v li a no bas mom x ma re-
bel Ta Tval Si.

sa rek la mo mi mar T vam un da ga mo iw vi os po zi ti u ri emo ci e bi 
rek la mi re ba di sa qon li sa an kom pa ni is mi marT. 

sa rek la mo mi mar T vis sti li Cve u leb riv un da Se e sa ba me bo-
des mar kis stils. ise Ti sa qon lis rek la ma Si, ro me lic xa si aT de ba 
fun q ci u ri upi ra te so be biT, sa Wi roa am upi ra te so be bis xaz gas ma. 
xo lo sa vaW ro mar kis emo ci u ri sa xe e bi un da eq vem de ba re bod nen 
erT kon cef ci as.

Tu rek la ma icavs sti lis mud mi vo bas dro is xan g r Z li vi 
pe ri o dis gan mav lo ba Si, mi mar T vis efeq ti a no ba iz r de ba. brend-
me ne je re bi xSi rad swra fad da ra di ka lu rad cvli an rek la mis 
stils, an sa rek la mo sa a gen tos. isi ni mi iC ne ven, rom Tu maT mo bez-
r de baT sa ku Ta ri rek la ma, igi ve da e mar Te baT mom x ma reb leb sac, 
rac aras wo ria. rek la mis xSi ri da mZaf ri cvli le be bi ne ga ti ur 
ze moq me de bas ax de nen sa vaW ro mar kis imij ze.

auci le be lia rek la mis Se sa ba mi so ba mom x ma reb lis Si da 
sam ya ros Tan da re a lur cxov re bas Tan. ko mu ni ka ci e bi iwye ba ara 
sa rek la mo mi mar T vis gam g zav ni dan, ara med mi si mim Re bi dan. efeq-
tu ri mi mar T va un da Se e sa ba me bo des mi si ad re sa tis Si da sam ya-
ros, asa xav des mom x ma reb le bis ide a lebs, Se e sa ba me bo des maT re-
a lur cxov re bas. 

rek la mam un da mi i ta nos mom x ma reb lam de sa qon lis gan s x va-
ve bu li upi ra te so be bi da aux s nas mas am sa qon lis ar Ce vis mom ge-
bi a no ba. Tu rek la mi re bu li pro duq ti araf riT ar gan s x vav de ba 
ba zar ze ar se bu li sxva sa qon li sa gan ma Sin sa rek la mo Ro nis Zi e be-
bis wa ru ma teb lo bis al ba To ba di dia. 

ga mok v le veb ma uC ve nes, rom rek la mis ga mom sax ve lo bas aqvs 
di di efeq ti, gan sa kuT re biT im sa rek la mo mi mar T ve bi saT vis, ro-
mel Ta gac no ba ze mom x ma re be li mxo lod ram de ni me wams xar javs. 
ga mo sa xu le ba uf ro swra fad aRiq me ba da uke Te sad ga i ge ba.
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TE AC HING METHODS OF  
COM P LEX PROBLEMS 

          
Dorien DeTombe,
Je an ne To lor da va

This ar tic le des c ri bes the ca se-ba sed tra i ning prac ti-
ces and ex pe ri men tal eco no mics , which are wi dely and 
suc ces s fully used in the worlds� many uni ver si ti es and 
edu ca ti o nal in s ti tu ti ons.

Re al prob lems in so ci ety are of ten com p lex, not well de fi ned and in vol ve 
mo re than one do ma in. They are un li ke the prob lems we we re used to sol ve 
in scho ol. Education fo cu ses, if prob lem sol ving gets at ten ti on at all, on small 
do ma in re la ted al re ady sol ved prob lems.

Managers of pro fit and non-pro fit or ga ni za ti ons are con f ron ted with com-
p lex dif fu se so ci e tal prob lems. Before the se prob lems can be sol ved they ha-
ve to be de fi ned. Problem set ting is de fi ning the prob lem. Managers sho uld 
get the op por tu nity to tra in prob lem set ting. In or der to en han ce tran s fer the 
tra i ning sho uld be as clo se as pos sib le to the re al li fe si tu a ti on.

A free form ga me can be a go od le ar ning en vi ron ment for tra i ning prob-
lem set ting. In this ga me a prob lem set ting si tu a ti on can be si mu la ted. By ta-
king a ca se as a pro toty pe for a com p lex prob lem, a ca se li ke im p le men ta ti on 
of the com pu ter in edu ca ti on or the re or ga ni za ti on of he al t h ca re in a co untry 
one can ex pe ri en ce all the as pects of prob lem set ting, li ke com p le xity, con text 
bo un d ness of the know led ge and da ta ret ri e val. Making a con cep tu al mo del 
of the prob lem in a se mi-na tu ral le ar ning en vi ron ment of a free form ga me  
with a ca se as a com p lex prob lem we ho pe to get so me tran s fer to prob lem 
set ting in re al li fe si tu a ti ons.

This dis cus si on is part of a re se arch of the use of da ta ba ses in set ting com-
p lex prob lems.

This dis cus si on fo cu ses on the qu es ti on of tran s fer of te ac hing prob lem 
set ting and prob lem sol ving. In or der to en han ce tran s fer the tra i ning si tu a ti on 
sho uld be as clo se to the re al prob lem set ting si tu a ti on as can be. Problemset-
ting with ca ses can be used to si mu la te re al-li fe prob lem set ting. A free-form-
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ga me can fun c ti on as a se mi-na tu ral le ar ning en vi ron ment. In using ca ses the 
ma na gers can ex pe ri en ce all as pects of re al li fe prob lem set ting li ke com p le-
xity, con text bo un d ness of the know led ge and da ta-ret ri e val in or der to ma ke 
a con cep tu al mo del of the prob lem.

Te ac hing en vi ron ment re la ted to know led ge le vels. By set ting and sol-
ving prob lems one sho uld be awa re that one can dis tin gu ish se ve ral le vels of 
know led ge. Each le vel of know led ge ne eds a dif fe rent le ar ning en vi ron ment 
and a dif fe rent gu i ding (Klabbers,1989). The  rst le vel is ma in te nan ce know-
led ge, con text free le ar ning of ru les and facts. This is pre sen ted as uni ver sal 
ti me-in va ri ab le know led ge. Here the te ac her is the ex pert in a rep ro du cing 
le ar ning en vi ron ment. In scho ols much at ten ti on is gi ven to the le ar ning of 
facts and ru les wit hin a spe ci al do ma in. This is what one calls ma in te nan ce 
le ar ning. Most of the ti me the le ar ning of facts and ru les are just han ded over 
to the pu pils. 

The se cond le vel is con text de pen dent know led ge, so-cal led in no va ti on 
le ar ning. This ne eds a he u ris tic gu i ded le ar ning en vi ron ment in which the 
te ac her is the gu i de. An as pect of this le vel is that one sho uld be awa re that 
the know led ge of the  rst le vel and se cond le vel exists and that the re can be 
blind spots in the know led ge. This re qu i res me ta cog ni ti ve skills in a self-ste-
e ring  en vi ron ment. An en vi ron ment whe re pe op le can be ac ti ve in le ar ning 
auto re gu la ti on and auto con t rol led skills. In this en vi ron ment the te ac her is 
the fa ci li ta tor.

A free form ga me can fun c ti on as an en vi ron ment in which auto re gu la ti on 
and auto con t rol led skills can be tra i ned. The prob lems whe re Artificial Intel-
ligence and edu ca ti on fo cus on are mostly do ma in re la ted prob lems. Prob-
lems of which the an s wer is known. Little at ten ti on is gi ven to the con text 
bo un d ness of the know led ge, to in no va ti on le ar ning or to the idea of li ving in 
chan ging si tu a ti ons in a chan ging world.

Re al so ci e tal prob lems. In edu ca ti on the re is not much op por tu nity to get 
ac qu a in tan ce with set ting and sol ving com p lex prob lems. To be ab le to han d-
le the se kind of prob lems ma na gers sho uld get so me op por tu nity to tra in set-
ting com p lex prob lems in an edu ca ti o nal set ting. In or der to en han ce tran s fer 
this edu ca ti o nal set ting must be as clo se to the re al si tu a ti ons as pos sib le. One 
sho uld lo ok for a le ar ning en vi ron ment whe re the re al si tu a ti on can be si mu-
la ted. A con fe ren ce ro om as le ar ning en vi ron ment, whe re a free form ga me 
is pla yed with a ca se as a com p lex prob lem all as pects of prob lem set ting can 
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be tra i ned. Ca ses im bed ded in a free form ga me can be a go od se mi-na tu ral 
le ar ning en vi ron ment in which con text bo un d ness, dif fe rent know led ge le vels 
and in for ma ti on ret ri e val can be tra i ned.

Set ting a ca se li ke he al t h ca re or im p le men ta ti on com pu ters in to edu ca ti on 
can si mu la te the prob lem set ting of a re al so ci e tal prob lem. In the se ca ses one 
must in co o pe ra ti on with ot her pe op le de   ne the do ma ins, the ag g re ga ti on 
le vel, the in vol ved or ga ni za ti ons, the ti me sco pe and tra in da ta ret ri e val in 
trying to ma ke a con cep tu al mo del of the prob lem. 

Set ting a ca se can be im bed ded in a free form ga me. A free form ga me is 
a ga me with as lit t le ru les as pos sib le, whe re in a non thre a te ning si tu a ti on 
pe op le can le arn to prac ti ce prob lem set ting of com p lex do ma in ex ce e ded 
prob lems. A free form ga me gi ves the par ti ci pants the op por tu nity to ex pe ri-
en ce the con text bo un d ness of each ot hers know led ge. The con text bo un d ness 
is the per so nal know led ge of each par ti ci pant, the know led ge that is co lo red 
by ex pe ri en ce, cul tu re, po si ti on and dis cip li ne by which she or he con si ders 
the prob lem. Beside this the par ti ci pa tors may ha ve di ver gent in te rests and 
dif fe rent po wer. 

This con text bo un d ness can ca u se se ri o us com mu ni ca ti on prob lems. In 
pla ying a free form ga me one can le arn to de al with hid den agen das, di ver gent 
in te rests, ex pe ri en ce the blind spots in the know led ge, ex pe ri en ce chan ging 
le vels from a out si ders vi ew po int to the in si der po int of vi ew and the com-
p le xity of the prob lem.  In set ting com p lex prob lems one me ets not only the 
bo un da ri es of ones own know led ge, but al so the bo un da ri es of the know led ge 
in the   eld. 

In or der to get full pro  t of the tra i ning the ac tors sho uld be ab le to han d le 
in ac cor dan ce to the ir own ca pa ci ti es and to the ir own in te rest.  In a free form 
ga me with a spe ci al ca se as a prob lem set ting item the prob lem spa ce will not 
be nar ro wed by a te ac her to the spa ce in which one must se arch for a so lu ti-
on.  

The ac tors can try to de   ne the prob lem spa ce them sel ves. In this kind of 
free form ga me the ga me-ope ra tor has a ro le as a fa ci li ta tor. The deb ri e  ng 
at the end of the ga me can be used to en han ce le ar ning. The ac tors sho uld be 
ma de con s ci o us of the ir own be ha vi or du ring the play. Metacognitive ac ti vi ti-
es as auto re gu la ti on and auto con t rol sho uld be en lis te ned to en han ce tran s fer. 
In a free form ga me the par ti ci pants ha ve the chan ce to de al �real li fe ca ses�  
with mis sing da ta using ru les of thumb un der ti me pres su re li ke in re al-li fe, 
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wit ho ut ma king too much ac ci dents .
The con fe ren ce ro om with ca ses as pro toty pes for com p lex prob lems can 

fun c ti on as a le ar ning en vi ron ment in which ma na gers can car r ying on po licy 
exer ci ses. In a con fe ren ce ro om, which can lo ok li ke a bo ar ding ro om the ma-
na gers can be tra i ned in a se mi-na tu ral le ar ning en vi ron ment. 

Playing a free form ga me with a ca se as a pro toty pe for prob lem set ting in 
a con fe ren ce ro om one can si mu la te the na tu ral prob lem set ting si tu a ti on in 
se mi-na tu ral le ar ning en vi ron ment.

 In this way we ho pe to  nd so me tran s fer of the tra i ned know led ge and 
skills for set ting com p lex do ma in ex ce e ded prob lems to the set ting com p lex 
re al-li fe prob lems.

The next di rec ti on, which al so helps in ac qu i ring know led ge and ha bits, 
is eco no mi cal ex pe ri men ting and mo de ling. In this ca se, on top of tra i ning, 
anot her ob jec ti ve is al so re ac hed, na mely, be ha vi o ral re se arch of the par ti ci-
pants of each ex pe ri ment. 

It has to be no ted that eco no mic ex pe ri ments, in es sen ce, are com pa rab le 
to that of Physics, Che mistry and ot her na tu ral sci en ces, with the only dif fe-
ren ce that they are car ri ed out on in di vi du als, who ta ke eco no mic de ci si ons in 
the set tings of an ex pe ri men tal la bo ra tory (com pu ter class), whe re pe op le are 
pla ying bu si ness ga mes.  

During de ca des it was be li e ved that the ex pe ri men tal met hod is inap p li-
cab le in eco no mics. But ad d res sing the ex pe ri en ce of psycho lo gi cal sci en ce 
has la id, on the ana logy, a fo un da ti on for the ex pe ri men tal eco no mics, the 
es sen ce of which is mo de ling of ar ti fi ci al si tu a ti ons with all the be ha vi o ral 
pa ra me ters of eco no mic sub jects con t rol led by ex pe ri men ter in the la bo ra-
tory set tings. In the la bo ra tory ex pe ri ments, si mi larly to the psycho lo gi cal 
ex pe ri ments, the gro up of par ti ci pants is as sig ned a task of de ci si on-ma king, 
al lo wing for un der s tan ding the typi cal be ha vi or of eco no mic agents un der the 
con t rol led la bo ra tory con di ti ons. One of the ad van ta ges of such met hod is 
the pos si bi lity of a cle ar de fi ni ti on of the cho i ce of the be ha vi or mo del in the 
gi ven eco no mic si tu a ti on, whi le anal y zing the pro ce du re of de ci si on-ma king 
and fac tors, de ter mi ning the fi nal cho i ce of an agent from a di ver sity of cho-
i ces ava i lab le in re al li fe.

The ba sic met ho do logy prin cip le of the ex pe ri men tal eco no mics is ap p li-
ca ti on of ex pe ri men tal met hods for tes ting how jus ti fi ed the eco no mic the o ri-
es are, which no wa days con s ti tu tes the in se pa rab le part of sci en ti fic re se arch.  
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Experimenting in eco no mics im p li es se ri es of prin ci pal spe ci fics in com pa-
ri son to the ex pe ri ments in na tu ral sci en ces. Experimental eco no mics may 
be cha rac te ri zed as tes ting of pos tu la tes of the eco no mic the ory by ac ti on of 
in di vi du als that act as pro toty pes of exe cu ti ve of fi cers that are ac tu ally in-
vol ved in de ci ding over one or anot her is su es un der the con t rol led si tu a ti ons. 
So far as the sub ject of an ex pe ri ment is a hu man be ing and all its ac ti ons are 
de ter mi ned by its in di vi du al iden tity, it�s prac ti cally im pos sib le to ac hi e ve an 
ab so lu te re pe ti ti ve ness of the ex pe ri ment and pre dic ta bi lity of re sults. Unfor-
tunately, many pa ra me ters of hu man be ha vi or, (e.g. risk ap pe ti te) can not be 
con t rol led in the fra me of ex pe ri ment. For that re a son for ob ta i ning the va lid 
out put it is ne ces sary to set forth the spe ci fic ru les for ar ran ging and car r ying 
out the ex pe ri ment. Cur rently the vast fi eld of know led ge is be ing in ten sely 
de ve lo ped wit hin the Experimental Economics, which de fi es such li mi ta ti ons 
� this is com pu ter ex pe ri men ting, whe re the per s pec ti ves of the ex pe ri men tal 
eco no mics are hu ge.

It has to be no ted that eco no mic ex pe ri ments, in es sen ce, are com pa rab le 
to that of Physics, Che mistry and ot her na tu ral sci en ces, with the only dif fe-
ren ce that they are car ri ed out on in di vi du als, who ta ke eco no mic de ci si ons in 
the set tings of an ex pe ri men tal la bo ra tory (com pu ter class), whe re pe op le are 
pla ying bu si ness ga mes.  

During de ca des it was be li e ved that the ex pe ri men tal met hod is inap p li-
cab le in eco no mics. But ad d res sing the ex pe ri en ce of psycho lo gi cal sci en ce 
has la id, on the ana logy, a fo un da ti on for the ex pe ri men tal eco no mics, the 
es sen ce of which is mo de ling of ar ti fi ci al si tu a ti ons with all the be ha vi o ral 
pa ra me ters of eco no mic sub jects con t rol led by ex pe ri men ter in the la bo ra-
tory set tings. In the la bo ra tory ex pe ri ments, si mi larly to the psycho lo gi cal 
ex pe ri ments, the gro up of par ti ci pants is as sig ned a task of de ci si on-ma king, 
al lo wing for un der s tan ding the typi cal be ha vi or of eco no mic agents un der the 
con t rol led la bo ra tory con di ti ons. One of the ad van ta ges of such met hod is 
the pos si bi lity of a cle ar de fi ni ti on of the cho i ce of the be ha vi or mo del in the 
gi ven eco no mic si tu a ti on, whi le anal y zing the pro ce du re of de ci si on-ma king 
and fac tors, de ter mi ning the fi nal cho i ce of an agent from a di ver sity of cho-
i ces ava i lab le in re al li fe.

The fo un da ti on for it was la id by Vernon Smith, the 2002 Nobel Laure-
ate in Economics. The pri ze was awar ded for his work in the re se arch of the 
al ter na ti ve mar ket mec ha nisms thro ugh the net work al go rithm met ho do logy.  
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As The Nobel Com mit tee has no ted, on awar ding this pri ze: �Con t rol led 
la bo ra tory ex pe ri ments ha ve emer ged as a vi tal com po nent of eco no mic re-
se arch and, in cer ta in in s tan ces, ex pe ri men tal re sults ha ve shown that ba sic 
pos tu la tes in eco no mic the ory sho uld be mo di fi ed. This pro cess has be en ge-
ne ra ted by re se ar c hers in two are as: cog ni ti ve psycho lo gists who ha ve stu di-
ed hu man jud g ment and de ci si on-ma king, and ex pe ri men tal eco no mists who 
ha ve tes ted eco no mic mo dels in the la bo ra tory.�  

The ba sic met ho do logy prin cip le of the ex pe ri men tal eco no mics is ap p li-
ca ti on of ex pe ri men tal met hods for tes ting how jus ti fi ed the eco no mic the o ri-
es are, which no wa days con s ti tu tes the in se pa rab le part of sci en ti fic re se arch.  
Experimenting in eco no mics im p li es se ri es of prin ci pal spe ci fics in com pa-
ri son to the ex pe ri ments in na tu ral sci en ces. Experimental eco no mics may 
be cha rac te ri zed as tes ting of pos tu la tes of the eco no mic the ory by ac ti on of 
in di vi du als that act as pro toty pes of exe cu ti ve of fi cers that are ac tu ally in-
vol ved in de ci ding over one or anot her is su es un der the con t rol led si tu a ti ons. 
So far as the sub ject of an ex pe ri ment is a hu man be ing and all its ac ti ons are 
de ter mi ned by its in di vi du al iden tity, it�s prac ti cally im pos sib le to ac hi e ve an 
ab so lu te re pe ti ti ve ness of the ex pe ri ment and pre dic ta bi lity of re sults. Unfor-
tunately, many pa ra me ters of hu man be ha vi or, (e.g. risk ap pe ti te) can not be 
con t rol led in the fra me of ex pe ri ment. For that re a son for ob ta i ning the va lid 
out put it is ne ces sary to set forth the spe ci fic ru les for ar ran ging and car r ying 
out the ex pe ri ment. Cur rently the vast fi eld of know led ge is be ing in ten sely 
de ve lo ped wit hin the Experimental Economics, which de fi es such li mi ta ti ons 
� this is com pu ter ex pe ri men ting, whe re the per s pec ti ves of the ex pe ri men tal 
eco no mics are hu ge.

This new fi eld of eco no mic sci en ce has go ne the way from the se pa ra te 
si mu la ti on mo dels used in te ac hing to wards the im por tant to ol of re se arch of 
the com p lex eco no mic systems, which al lows as for anal y zing of the ir dyna-
mics, so for fo re cas ting the ir be ha vi or.  


