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Abs t rac t 

Computer-base d simulation s ar e a  valuabl e teachin g 
too l  becaus e the y permi t  a  learne r  t o explor e a 
phenomeno n o n hi s o w n an d t o lear n fro m hi s 
mistakes .  T w o factors ,  however ,  limi t  th e us e o f 
compute r  simulation s i n teaching :  goo d simulation s 
ar e har d t o buil d an d learner s ca n flounde r  wit h jus t  a 
simulation . 

We hav e buil t  H e R M i T ^ ,  a  case-base d tuto r  tha t 
integrate s a  simulatio n wit h a  librar y o f  videotape d 
stories .  Th e storie s mak e u p fo r  an y lac k o f  dept h o r 
fidelit y i n th e simulatio n b y facilitatin g th e 
generalizatio n an d applicatio n o f  underlyin g 
principles . 

Int roduct io n 

The bes t  wa y t o lear n ho w t o d o somethin g i s t o tr y t o 
do i t  an d lear n b y you r  mistakes .  Compute r 
simulation s allo w yo u t o mak e mistake s i n situation s 
tha t  woul d normall y b e dangerou s o r  expensiv e (i.e. , 
flyin g a  plan e o r  disarmin g a  bomb) .  T w o factors , 
however ,  limi t  th e us e o f  compute r  simulation s i n 
teaching : 

1.  goo d simulation s ar e har d t o build ; 

2. learners can flounder with just a simulation. 

Building a good simulation in any but the most 
trivia l  domain s i s difficult .  Allowin g th e use r  a  wid e 
rang e o f  action s an d simulatin g th e result s o f  an y 
combinatio n o f  thos e action s require s a  complet e 
model  o f  th e domain . 

Even i f  w e coul d buil d a  simulatio n wit h sufficien t 
fidelity,  i t  i s  difficul t  t o lear n fro m mistake s withou t 
some guidance .  Failur e onl y show s yo u wha t  no t  t o 
do.  I t  i s  ofte n no t  obviou s w h y yo u failed ,  i n wha t 

^ H e R M i T wa s buil t  i n cooperatio n wit h th e 
Professiona l  Educatio n Divisio n o f  Anderse n 
Consulting . 

rang e o f  circumstance s th e action s yo u too k woul d 
lea d t o failur e an d wha t  yo u shoul d hav e don e 
instead . 

O ne solutio n t o th e floundering  proble m i s th e 
additio n o f  a  computer-base d coac h t o watc h ove r  th e 
learner' s shoulde r  an d advis e (Burto n &  Brown , 
1979 ;  Goldstein ,  1979) .  Th e coach ,  however ,  als o 
require s a  goo d mode l  o f  th e domain ,  plu s a  mode l  o f 
th e learner .  Eve n i f  w e coul d mode l  a  learner' s 
misunderstanding s i n a  simulation ,  w e stil l  hav e th e 
proble m o f  generatin g a  dialo g t o ameliorat e thos e 
misunderstandings . 

We hav e buil t  H e R M i T ( H u m a n Resourc e 
Management  Tutor) ,  a  case-base d tuto r  (Feife r  & 
Soclof ,  1991 ;  Schank ,  1991 )  tha t  teache s withou t  tru e 
fidelity  i n a  simulation ,  withou t  a  learne r  model ,  an d 
withou t  compute r  generate d response s b y addin g 
human storie s (Bel l  &  Feifer ,  1992) .  Instea d o f  th e 
compute r  generatin g instruction ,  goo d stor y tellers , 
expert s i n th e domain ,  tel l  thei r  storie s o n vide o tape . 
Thes e storie s ar e the n indexe d t o th e kind s o f  failur e 
fo r  whic h the y ar e relevant . 

Thes e storie s mak e teachin g throug h simulation s 
mor e practica l  i n thre e ways : 

1.  th e simulatio n nee d onl y provid e a  contex t 
an d motivatio n fo r  th e story ,  th e storie s 
make u p fo r  an y lac k o f  dept h o r  fidelity  i n 
th e simulation ; 

2. it is easier to index failures than to model the 
learne r  sufficientl y t o provid e intelligen t 
coaching ; 

3. it is easier to show a video than to generate 
instruction ,  an d mor e compellin g t o th e 
learner ; 

S u p p l e m e n t i n g S imu la t i on s 

I n a  case-base d tuto r  w e begi n wit h a  simulatio n o f 
th e tas k w e wan t  th e learne r  t o accomplish .  Th e 
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Figur e 1 :  Samp l e H e R M i T Scree n 

interfac e t o th e simulatio n provide s th e learne r  wit h a 
rang e o f  action s tha t  w o u l d b e possibl e i n th e 
situation .  T h e simulatio n provide s immed ia t e 
feedback :  w h a t  migh t  happe n i n th e rea l  worl d i f  th e 
learne r  too k th e s a m e actions ? 

H e R M i T ' s goa l  i s  t o teac h th e basi c issue s 
involve d i n m a n a g i n g h u m a n resources ,  an d t o 
convinc e th e learne r  tha t  ther e i s  a  connectio n 
betwee n th e manne r  i n whic h a  c o m p a n y m a n a g e s it s 
h u m an resource s an d th e company ' s botto m line .  T o 
accomplis h thi s goa l  th e learne r  i s aske d t o m a n a g e 
th e h u m a n resourc e functio n o f  a  simulate d c o m p a n y 
(figur e 1) . 

T h e Position ,  Salary ,  Training ,  Evaluate ,  Counsel , 
an d Statu s button s allo w th e learne r  t o tak e action s 
tha t  w o u l d b e availabl e t o a  H u m a n Resourc e 
M a n a g e r  i n a  c o m p a n y .  T h e ba r  chart s i n th e lowe r 
righ t  indicat e th e result s o f  an y o f  thos e actions .  I n 
additio n ther e ar e meter s o n th e m a i n scree n tha t 
reflec t  th e company ' s overal l  productivit y an d moral e 
as a  resul t  o f  action s take n o n individua l  employees . 

Simulatin g H u m a n Resourc e M a n a g e m e n t 

T o b e a  usefu l  teachin g device ,  th e H e R M i T 
simulatio n ha d t o b e broa d enoug h t o illustrat e basi c 
principles ,  suc h a s th e 'Pete r  Principle '  (promotin g 
someone t o thei r  o w n leve l  o f  incompetence )  an d th e 

'Hawthorn e Effect '  (employee s ten d t o b e mor e 
motivate d whe n managemen t  pay s attentio n t o them) . 

I t  wa s als o critica l  t o captur e individua l 
difference s a m o n g employees .  H u m a n resourc e 
management  i s  no t  formulai c — ther e ar e n o 
cookboo k solution s t o h u m a n problems .  T o 
emphasiz e th e importanc e o f  payin g attentio n t o th e 
individual ,  w e represen t  employee s a s differin g i n 
thei r  level s o f  dedication ,  aptitude ,  ambition , 
experience ,  an d education .  Thes e factor s determin e 
h o w quickl y a  ne w employe e learn s hi s job ,  ho w 
effectivel y h e performs ,  an d h o w rapidl y hi s 
expectation s o f  salar y an d positio n wil l  grow . 
Accountin g fo r  individua l  difference s i s  especiall y 
critica l  whe n makin g hiring ,  promotion ,  an d salar y 
decisions . 

Th e simulatio n als o ha d t o b e dee p enoug h t o 
emphasiz e th e natur e o f  fundamenta l  tradeoff s i n 
personne l  management .  Fo r  example ,  payin g hig h 
salarie s ma y hel p employe e morale ,  bu t  i t  wil l  ea t 
int o corporat e profits .  Likewise ,  promotin g peopl e 
when the y ar e read y ma y b e bes t  fo r  th e individual , 
but  i t  ma y als o lea d t o top-heav y managemen t  an d 
larg e payrol l  costs .  H e R M i T force s th e studen t  t o 
balanc e thes e considerations . 

Despit e thes e complexities ,  th e simulatio n i s no t 
particularl y sophisticated .  W e wer e abl e t o restric t 
th e rang e o f  phenomen a i t  cover s (th e breadt h o f  th e 
simulation )  b y restrictin g th e variet y o f  it s input s an d 
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outputs .  Th e input s t o th e simulatio n ar e th e discret e 
action s tha t  th e studen t  ca n take :  changin g a n 
employee' s salar y o r  position ,  trainin g th e employee , 
evaluating ,  counseling ,  firin g an d hirin g a n employee . 
The output s o f  th e simulatio n ar e th e value s o f  a  fe w 
parameters :  th e attitude ,  competence ,  an d 
performanc e o f  eac h employe e an d th e overal l  moral e 
and productivit y o f  th e company .  Thes e fe w 
parameter s stil l  permi t  th e simulatio n t o b e ope n 
ende d becaus e th e studen t  control s th e limin g an d 
magnitud e o f  hi s actions . 

L e a r n i n g F r o m Fai lur e 

What  happen s onc e th e learner' s action s hav e le d th e 
simulatio n t o a  negativ e outcome ? I n Figur e 1 ,  fo r 
example ,  th e m e mo i n th e lowe r  lef t  inform s th e 
learne r  tha t  a  value d employe e ha s jus t  resigned .  Th e 
resignatio n i s no t  a  goo d thing ,  indicatin g tha t  th e 
learne r  i n som e wa y mis-handle d thi s simulate d 
employee .  Th e learne r  i s wondering :  'Wh y di d h e 
quit? '  o r  'Wha t  coul d I  hav e don e t o avoi d it? '  I n 
thi s particula r  cas e th e employe e qui t  becaus e sh e ha d 
become overqualifie d fo r  he r  curren t  positio n an d th e 
learne r  di d no t  promot e him . 

Relyin g o n th e Simulatio n 

Ideally ,  th e learne r  form s a  hypothesi s fo r  th e caus e 
of  th e negativ e outcom e an d test s i t  i n th e simulation . 
Throug h tria l  an d erro r  th e learne r  ca n find a  correc t 
path .  Idea l  her e refer s t o bot h th e learne r  an d th e 
simulation .  Th e idea l  learne r  ha s th e motivatio n an d 
th e skill s  t o for m an d tes t  hypotheses .  Th e idea l 
simulatio n provide s accurat e feedbac k fo r  th e ful l 
rang e an d combinatio n o f  learne r  actions . 

Unfortunatel y HeRMiT' s simulatio n i s no t  ideal . 
One o f  th e problem s i n developin g socia l  simulation s 
suc h a s H e R M i T i s th e availabilit y  an d precisio n o f 
theorie s o f  huma n behavior .  Existin g model s o f 
motivatio n an d performanc e ten d t o b e descriptiv e 
and statistica l  i n natur e an d ar e ofte n define d i n term s 
of  influenc e systems .  T o translat e thi s int o a 
generativ e mode l  w e ha d t o specif y behavior s mor e 
precisel y tha n theor y woul d warrant . 

One possibl e solutio n t o thi s proble m i s t o us e a 
'non-deterministic '  simulatio n i n whic h th e behavio r 
of  a n individua l  obey s a  probabilit y  distribution .  Fo r 
example ,  i n ou r  domai n thi s woul d mea n tha t  a n 
employe e migh t  o r  migh t  no t  qui t  i n a  give n situation . 
For  thi s approac h t o b e effective ,  however ,  th e 
learne r  woul d hav e t o generaliz e thi s behavio r  b y 
runnin g th e simulatio n man y times .  Sinc e w e expec t 
th e learne r  t o ru n th e simulatio n onl y a  fe w times ,  w e 
fel t  tha t  th e complexit y an d unpredictabilit y  o f  a  non -
deterministi c simulatio n woul d b e unnecessar y an d 
undesirable . 

O ur  solutio n wa s t o buil d a  deterministi c 
simulatio n b y translatin g qualitativ e influence s int o 
cumulative ,  decaying ,  an d one-sho t  effect s an d 
scalin g thos e effect s t o demonstrat e (an d somtime s 
exaggerate )  th e h u m a n resourc e m a n a g e m e n t 
principles .  Fo r  example ,  w e mode l  th e Hawthorn e 
Effec t  a s a  short-ter m boos t  i n altitud e afte r  an y 
positiv e managemen t  actio n (e.g. ,  a  raise ,  promotion , 
or  evaluation )  an d a  gradual ,  cumulativ e declin e i n 
attitud e tha t  begin s afte r  th e employe e ha s bee n 
ignore d fo r  to o lon g (wher e th e tim e o f  onse t  an d rat e 
of  declin e depen d o n characteristic s o f  th e individua l 
employee) .  Whil e thi s oversimplifie s th e rea l 
phenomenon ,  mor e precis e theorie s ar e unavailable , 
an d thi s mode l  i s sufficien t  t o communicat e th e idea s 
we wis h t o teach . 

Usin g Storie s 

I f  th e simulatio n wer e t o stan d o n it s o w n ,  it s 
shortcoming s woul d b e mor e readil y apparent . 
However ,  becaus e th e simulatio n i s on e componen t 
of  a  case-base d tutor ,  i t  successfull y provide s a 
motivatin g contex t  fo r  learnin g th e theor y o f  huma n 
resourc e management ,  a  responsiv e environmen t  fo r 
makin g H.R .  decisions ,  an d a n opportunit y t o mak e 
mistake s an d fai l  wit h impunity . 

Once a  learne r  ha s failed ,  h e i s thinkin g abou t  th e 
contex t  o f  tha t  failure .  H e i s motivate d t o lear n 
anythin g tha t  migh t  hel p t o avoi d thi s failur e i n th e 
future .  Ther e i s als o a  goo d chanc e tha t  h e wil l  stor e 
any ne w informatio n appropriatel y i n hi s lon g ter m 
memory,  suc h tha t  h e wil l  b e abl e t o recal l  i t  i n 
relevan t  futur e contexts .  Suc h failure s provid e th e 
teachin g syste m a n opportunit y t o tel l  goo d stories . 
Thu s w e d o no t  correc t  a  learne r  whe n h e make s a 
mistake .  Rather ,  w e wai t  fo r  th e mistak e t o lea d t o a 
recognize d failur e an d fo r  th e learne r  t o attemp t  t o 
diagnos e th e failur e o n hi s own .  Storie s i n H e R M i T 
ar e tol d b y charismati c storytellers ,  w h o live d 
throug h simila r  disasters .  Eac h stor y contain s a 
descriptio n o f  th e firs t  warnin g signs ,  a  dramati c 
descriptio n o f  h o w th e proble m le d t o som e horribl e 
outcom e an d th e lesson s learne d fro m th e situation . 

Th e learne r  viewin g th e scree n i n Figur e 1  shoul d 
be wonderin g wha t  h e di d wrong .  Whil e stil l  viewin g 
th e personne l  folder ,  h e ca n loo k fo r  clue s an d m a y 
for m a  hypothesis .  Onc e h e close s th e folder ,  th e 
learne r  ha s satisfie d th e abov e criteria ,  an d H e R M i T 
present s a  story .  I n thi s cas e th e stor y i s abou t  a  mid -
leve l  manage r  w h o wa s du e fo r  a  promotion .  Th e 
company ,  however ,  neede d he r  i n he r  presen t  positio n 
becaus e o f  som e specia l  skill s  tha t  sh e had .  The y 
explaine d th e situatio n t o her ,  an d though t  tha t  sh e 
understoo d an d wa s bein g a  goo d sport .  Si x month s 
late r  sh e qui t  t o accep t  a  highe r  positio n wit h a 
competito r  an d i s currentl y makin g lif e miserabl e fo r 
her  origina l  company . 
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Th e stor y provide s th e learne r  wit h a t  leas l  on e 
mor e example ,  thi s on e i n th e rea l  world ,  o f  th e typ e 
of  failur e the y encountere d i n th e simulation .  T o us e 
th e stor y th e learne r  mus t  generaliz e thei r  failur e t o a 
clas s o f  failures .  Instea d o f  thinkin g abou t  th e 
mistak e o f  "No t  promotin g someon e w h o ha s bee n 
doin g th e sam e jo b fo r  4  years, "  the y ar e encourage d 
t o thin k abou t  th e mor e genera l  issu e o f  "Failin g t o 
meet  a n employee' s expectatio n o f  growt h withi n a 
job. " 

Sinc e th e failur e describe d i n a  stor y wil l  no t 
perfectl y matc h th e failur e tha t  le d t o th e learner' s 
negativ e outcome ,  th e stor y doe s no t  provid e a n 
"answer "  t o th e learner' s problem .  Thu s th e learne r 
must  deriv e th e genera l  principle s i n orde r  t o adap t 
th e warnin g sign s o r  solution s indicate d i n a  stor y t o 
th e simulation . 

I n d e x i n g Storie s t o Fai lure s 

A n effectiv e case-base d teachin g syste m mus t  tel l  th e 
right  stor y a t  th e right  time .  Knowin g th e right  tim e 
t o tel l  a  stor y turn s ou t  t o b e eas y i n H e R M i T becaus e 
failure s ar e onl y manifeste d i n a  fe w ways :  whe n th e 
company' s productivit y hit s zero ,  whe n overal l 
moral e drop s belo w a  threshold ,  o r  whe n a  goo d 
employe e quits .  Th e difficult y i s i n knowin g th e 
right  stor y tha t  wil l  bes t  explai n th e learner' s error . 

Pickin g th e right  stor y i s difficul t  fo r  tw o reasons . 
First ,  reconstructin g th e event s tha t  le d t o a  failur e i s 
beyon d th e abilit y  o f  HeRMiT' s simulator .  Second , 
failure s ofte n hav e multipl e cause s i n thi s domain . 

Tracin g bac k fro m a  failur e t o it s cause s i s har d 
partl y becaus e ther e ar e n o backwar d link s fro m th e 
output s o f  th e simulatio n t o th e inputs ,  an d partl y 
becaus e th e simulatio n doe s no t  automaticall y recor d 
it s histor y o f  events .  Eve n i f  i t  did ,  i t  woul d stil l  b e 
difficul t  t o determin e h o w fa r  bac k t o u-ac e an d h o w 
bes t  t o explai n th e failur e i n meaningfu l  terms .  Fo r 
example ,  i f  a n employe e wer e t o quit ,  i s  i t  becaus e 
hi s attitud e wa s lo w o r  becaus e h e wa s hire d an d no t 
properl y traine d fo r  th e job ? 

Therefore ,  rathe r  tha n tryin g t o u-ac e bac k fro m a 
failur e t o it s  causes ,  w e recor d th e learner' s mistake s 
as the y ar e mad e an d befor e a  failur e actuall y occurs . 
T o d o this ,  H e R M i T maintain s a  lis t  o f  typica l 
H u m an Resourc e problem s fo r  whic h i t  ha s vide o 
stories ,  suc h a s trainin g to o littl e an d to o late , 
underpaying ,  promotin g to o soon ,  promotin g to o far , 
an d evaluatin g to o infrequently .  Eac h typ e o f 
mistak e i s recognize d b y a  'demon '  tha t  check s 
whethe r  it s condition s ar e satisfie d afte r  eac h 
simulate d month .  W h e n a  d e m o n recognize s a 
mistake ,  i t  add s i t  t o a  lis t  o f  th e learner' s mistake s 
tha t  coul d lea d t o failure .  I f  a  failur e late r  occurs , 
H e R M i T consider s an y mistak e tha t  coul d hav e le d t o 
th e particula r  failur e t o b e a  possibl e cause . 

Unlik e traditiona l  intelligen t  tutorin g systems , 
ther e i s n o learne r  modelling .  H e R M i T model s onl y 
causalit y withi n th e domain ,  no t  betwee n th e 
learner' s cognition s an d th e domain .  W e d o no t  tr y t o 
blam e th e failur e o n som e belie f  th e learne r  migh t 
have ,  whic h woul d b e ver y difficult .  Rathe r  w e 
blam e th e failur e o n a n actio n w e kno w th e learne r 
took . 

Th e lis t  o f  possibl e cause s i s use d t o choos e a n 
appropriat e stor y t o tell .  Th e difficult y her e i s tha t 
ther e m a y b e man y factor s tha t  conu-ibut e t o a  failure . 
For  example ,  on e wa y th e simulate d compan y coul d 
fai l  woul d b e i f  th e learne r  hire d th e wron g applicant , 
neglecte d t o trai n him ,  pai d littl e attentio n whil e th e 
employee' s attitud e declined ,  an d the n trie d t o correc t 
th e mistak e b y overpayin g everybody .  I n thi s case , 
th e mos t  recen t  mistak e i s probabl y no t  th e mos t 
critical . 

Instea d o f  choosin g th e mos t  recen t  mistake ,  w e 
ran k th e type s o f  mistake s roughl y i n orde r  o f  thei r 
importanc e fro m a  H u m a n Resource s perspective . 
H e R M i T the n select s th e mos t  critica l  mistak e an d 
present s it s correspondin g vide o story .  Th e stor y 
doesn' t  necessaril y  explai n 'the '  caus e o f  th e failure , 
but  suggest s h o w on e o f  th e learner' s mistake s ma y 
hav e contribute d t o th e failure .  Thi s approac h o f 
indexin g b y mistake s i s simpl e bu t  effectiv e fo r 
domain s wit h stereotypica l  classe s o f  mistake s an d 
wel l  define d failur e modes . 

C o n c l u s i o n 

We hav e buil t  a  tuto r  tha t  combine s tw o knowledg e 
elements : 

First ,  ther e i s a  simplifie d simulatio n o f  th e huma n 
resourc e functio n o f  a  smal l  company .  User s hav e 
reporte d tha t  i t  i s  fu n t o use .  The y enjo y playin g wit h 
th e simulation ,  tryin g ou t  differen t  actions ,  seein g 
h o w lon g the y ca n sta y afioa L 

Second ,  ther e ar e 4 0 minute s o f  indexe d storie s 
abou t  actua l  huma n resourc e managemen t  disasters . 
Peopl e enjo y listenin g t o th e stories .  S o m e peopl e 
hav e eve n sa t  throug h al l  4 0 minutes ,  from  beginnin g 
t o end . 

As engagin g a s eac h o f  thes e element s is , 
however ,  neithe r  standin g alon e woul d effectivel y 
teac h th e principle s o f  huma n resourc e managemen t 
I t  i s  onl y b y combinin g the m an d givin g th e compute r 
th e abilit y  t o find  th e right  stor y fo r  a  failure ,  tha t  w e 
hav e a  cognitivel y soun d tutorin g environment . 

The first  learne r  tes t  o f  H e R M i T wa s conducte d i n 
Apri l  o f  199 2 wit h five  subjects .  Fou r  subject s ha d 
n o previou s exposur e t o h u m a n resourc e 
management .  Afte r  usin g H e R M i t  al l  learner s 
expresse d a  ne w appreciatio n o f  th e importanc e o f 
h u m an rescourc e managemen t  t o th e healt h o f  a 
c o m p a n y an d wer e abl e t o demonstrat e a n 
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understandin g o f  th e basi c issue s (throug h writte n an d 
ora l  debriefing) .  A t  leas t  a s important ,  al l  subject s 
and th e 3 0 learner s wh o informall y use d th e progra m 
reporte d tha t  i t  wa s engaging . 
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