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Abstrac t 

Approach ,  Technologie s an d Goal s 
Thi s pape r  describe s a  se t  o f  educationa l  tool s 
designe d t o suppor t  centra l  cognitiv e skill s 
suc h a s argumen t  analysi s an d construction , 
cooperativ e negotation ,  collaborativ e writin g 
an d scientifi c  inquiry .  I n buildin g thes e tool s 
we dre w upo n multi-medi a technologies ,  inter -
activ e vide o an d object-oriente d programmin g 
techniques .  Ou r  approac h however ,  wa s no t 
motivate d b y th e technologie s bu t  rathe r  b y a 
desir e t o embe d ou r  educationa l  objective s i n 
situation s whic h wer e intrinsicall y interestin g 
t o th e students .  Thi s approach ,  allude d t o i n 
th e titl e o f  th e paper ,  cam e ou t  o f  ou r  inten -
tio n t o hav e th e studen t  fee l  goo d abou t  he r 
persona l  interests ,  an d furthe r  t o hav e he r  fee l 
goo d abou t  he r  intellectua l  competenc e a s a 
vehicl e fo r  furtherin g he r  interests . 

O u t l i n e 

Three tools will be described^. The first sup-
port s learnin g t o anedyz e an d construc t  argu -
ment s whic h ar e effectiv e a t  bot h a  psycho -
logica l  an d sociologica l  level .  Th e secon d i s a 
too l  fo r  collaborativ e negotiation .  Th e thir d 
tool ,  supports :  scientifi c  inquiry ;  th e buildin g 
of  theories/models ;  an d th e us e o f  explanator y 
theorie s t o hel p th e studen t  effec t  he r  environ -
ment . 

'Thi s wor k wa s supporte d b y grant s fro m NSF' s 
Engineerin g an d CIS E directorates :  MIT' s Cente r  fo r 
Coordinatio n Scienc e an d Tufts "  F R A C an d Dean' s 
awards . 

Thank s to :  M I T s V C G ;  Prof .  T o m Malon e & 
Gilbert e Furstenberg :  RAs :  Kri s Bartol .  Mik e DiBla -
sio ,  Tro y Jorda n an d Mar k Zudeck ;  an d Bosto n Lati n 
Schoo l 

P s y c h o l o g i c a l  a n d Soc ia l  A n a l y s i s 

a n d A r g u m e n t  Cons t ruc t i o n 

This application ' was conceived of as a tool 
whic h woul d tak e th e tas k o f  learnin g a  for -
eig n languag e (French )  beyon d th e ttis k o f  onl y 
learnin g vocabular y an d synta x an d int o th e 
tas k o f  learnin g t o b e effectiv e i n th e cultur e 
i n whic h th e languag e wa s spoken . 

I n usin g thi s appUcatio n th e studen t  interact s 
wit h a  progra m i n whic h sh e encounter s an d 
analyze s som e powerfu l  'cultura l  icons '  an d 
the n construct s argument s fo r  th e purpos e o f 
effectin g thei r  actions . 

Technology and Scenario 

Using the language Muse, (Hodges, Sasnett, & 
Ackerman ,  89 ;  Hodges ,  Sasnett ,  &  Harward , 
90)  w e create d a n interactive ,  midti-medi a too l 
whic h run s o n bot h MicroVa x an d R T worksta -
tions .  Student s usin g th e too l  wer e presente d 
vi a vide o disk^ ,  wit h a  stor y whos e protagorus t 
was name d Philippe .  Althoug h quit e likeable , 
PhiHpp e had ,  throug h hi s flakiness  jus t  los t  hi s 
job ,  hi s  gir l  an d hi s apartment . 

As a  result ,  PhiHpp e wa s face d wit h a  se t  o f 
challenges :  H e ha d t o convinc e a n appropri -
atel y sceptica l  realtor ,  M .  Jacot ,  o f  th e "Par -
adis e Realt y Co." ,  tha t  h e woul d b e a  responsi -
bl e tenant .  A s a  fallbac k position ,  h e fel t  tha t 
he als o neede d t o convinc e hi s aunt ,  a  staunc h 
pilla r  o f  th e bourgeoisie ,  tha t  h e i s th e perfec t 
choic e fo r  house-sitte r  durin g he r  up-comin g 
thre e mont h Africa n safari .  Additionally ,  h e 
ha d t o dea l  wit h a  plumbe r  ove r  th e lea k i n th e 
kitche n sin k i n th e apartmen t  h e ha d share d 
wit h hi s los t  lov e Elisabeth . 

'Thank s t o Evely n Schlusselber g an d Gilbert e 
Furstenber g 

'Th e vide o dis k wa s produce d fo r  a n earlie r  appli -
catio n i n wliic h Gilbert e Furstenber g wa s directo r  o f 
educationa l  design ;  Aysh e Farman-Farmaia n wa *  pro -
ducer ;  an d Jane t  H .  Murra y wa s executiv e producer . 
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Philipp e a s a  characte r  i s  to o discombobulate d 
t o dea l  effectivel y wit h thes e situations .  Thi s 
create s th e opportunit y fo r  th e studen t  t o ste p 
i n an d argu e o n Philippe' s behalf* .  Th e in -
trinsi c interes t  her e i s tha t  thes e ar e challenge s 
whic h th e college-ag e student s usin g th e pro -
gra m ar e jus t  beginnin g t o fac e i n thei r  ow n 
hves . 

Student Exercises 

For reasons explained below we have created 
tw o version s o f  th e tool ,  eac h callin g fo r  anal -
ysi s an d explanation : 

1. Direct Version: 
Her e th e studen t  directl y argue s wit h th e re -
altor ,  th e aun t  an d th e plumbe r  o n behal f  o f 
Phihppe .  A s eac h situatio n arise s th e pro -
gra m present s th e studen t  wit h a  lis t  o f  topi c 
sentence s eac h o f  whic h coul d for m th e cor e 
of  a n argument .  Th e studen t  choose s th e 
topi c whic h sh e feel s woul d b e mos t  effectiv e 
give n th e statio n an d natur e o f  th e characte r 
Philipp e i s currentl y confronting .  Sh e addi -
tionall y goe s o n t o construc t  a n argumen t 
fo r  Philippe .  Th e fu U tex t  o f  he r  argumen t 
i s sen t  of f  t o a n instructo r  fo r  late r  grad -
ing ;  however ,  th e topi c sh e ha s chose n ha s 
an immediat e effec t  becaus e multipl e out -
comes ar e store d o n th e disk .  Fo r  exam -
ple ,  Philippe' s inabilit y  t o ge t  th e plumbe r 
t o com e an d fix  th e kitche n sin k ove r  th e 
las t  si x month s ha s contribute d t o th e brea k 
up o f  hi s relationship .  Elisabet h ha s finaUy 
m a de th e appointmen t  hersel f  an d ha s aske d 
Philipp e simpl y t o le t  th e plumbe r  i n t o 
th e apartmen t  an d t o pa y him .  However , 
Philipp e ha s no t  pai d attentio n t o wher e 
Elisabet h ha s lef t  th e check .  I f  th e studen t 
ca n convinc e th e plumbe r  to ,  o n thi s on e oc -
casion ,  exten d credi t  t o Philipp e Elisabet h 
becomes convince d tha t  Philipp e ha s turne d 
ove r  a  ne w leaf ;  th e stor y therefor e end s 
wit h Elisabet h givin g th e relationshi p an -
othe r  try .  I f  th e studen t  i s unsuccessfu l  wit h 
th e plumbe r  bu t  convince s eithe r  th e aun t 
and/o r  th e realto r  o f  Philippe' s trustworthi -
nes s Philipp e write s Elisabet h a  rathe r  coo l 
'Dea r  Genevieve' .  I f  non e o f  th e character s 
ar e convinced ,  Philipp e i s lef t  a t  th e con -
clusio n o f  th e stor y t o fac e anothe r  difficul t 
day . 

2.  Agen t  Version : 
Thi s versio n differ s fro m th e Direc t  Versio n 
i n tha t  a t  th e outse t  o f  th e stor y th e studen t 

choose s a n agen t  t o argu e o n Philippe' s be -
hal f  (Laurel ,  90 ;  Oren ,  Salomon ,  Kreitma n 

& Don ,  90) .  Th e agen t  i s eithe r  Genera l 
Charle s D e Gaull e o r  th e torc h singe r  Edit h 
Piaf .  Th e studen t  choose s th e agen t  afte r 
seein g a  descriptio n bot h o f  th e agent' s rol e 
i n Frenc h societ y an d o f  th e agent' s (strong ) 
character .  Additionall y th e studen t  see s a 
vide o segmen t  o f  Pia f  singin g he r  them e son g 
"L a Vi e e n Rose "  an d historica l  photo s o f 
DeGaulle' s imposin g presence . 

As th e situation s wit h th e realtor ,  th e aun t 
an d th e plumbe r  presen t  themselve s th e 
agen t  offer s t o m a k e on e o f  thre e arguments . 
Th e topic s o f  th e argument s ar e th e sam e a s 
th e one s i n th e Direc t  Version ;  her e however , 
th e studen t  see s th e ful l  argument ,  rathe r 
tha n jus t  a  topi c sentence .  Th e arguments , 
writte n b y a  Frenc h historica l  novelist ,  ar e 
ver y m u c h i n th e distinctiv e 'voice '  o f  th e 
agent .  Th e studen t  choose s th e argumen t 
whic h sh e feel s woul d b e mos t  effectiv e i f 
presente d b y th e agent .  Th e studen t  the n 
explain s he r  choic e an d send s i t  of f  fo r  late r 
feedback .  Agai n th e choic e o f  argumen t  ef -
fect s th e outcom e o f  th e story . 

Extunples of the Arguments: Cultural 
a n d Psychologica l  Analyse s T o giv e th e 
reade r  a  sens e o f  th e natur e o f  th e student' s 
tas k w e presen t  first  som e o f  th e topic s fro m 
th e Direc t  Versio n an d secon d som e o f  th e ar -
gument s fro m th e Agen t  Versio n a m o n g whic h 
th e studen t  ha s t o eithe r  choos e o r  elaborat e 
upon . 

1. Direct Version: Topic Sentences from which 
t o construc t  argument s fo r  th e realto r 

(a )  "Philipp e ha s alway s pai d hi s ren t  o n 
time. " 

(b )  "Philipp e come s fro m a n ol d an d respecte d 
family. " 

(c )  "Philipp e i s a  wel l  connecte d journalist. " 

Th e argumen t  tha t  wil l  convinc e th e 
Parisia n realto r  i s  differen t  fro m th e on e 
whic h woul d b e mos t  likel y t o convinc e hi s 
America n counterpart^ .  Journeilist s enjo y 
a privilege d positio n i n Frenc h societ y an d 
thei r  presenc e i s welcom e eve n whe n thei r 
credi t  histor y i s shaky .  Th e studen t  need s t o 
cal l  upo n thi s kin d o f  knowledg e o f  cultura l 
difference s whe n choosin g an d constructin g 
an argument .  (Thi s i s no t  a n impossibl e 
tas k sinc e cultura l  more s ar e discusse d i n th e 

*Th e story ,  th e task s presente d t o th e student ,  an d 
th e response s require d fro m th e studen t  ar e entirel y i n 
French . 

^Notic e ther e i s roo m fo r  th e studen t  t o success -
full y disagre e wit h ou r  sens e o f  wha t  constitute s a  win -
nin g argumen t  durin g th e late r  interactio n wit h tli e 
instructor . 
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Frenc h cours e i n whic h th e user s o f  thi s too l 
ar e enroUed) . 

2.  Agen t  Version :  DeGauUe' s argument s fo r 
th e plumbe r 

(a )  "Monsie r  Morel ,  lookin g around ,  yo u ca n 
surel y se e tha t  Monsieu r  [Philippe ]  Vita z i s 
perfectl y capabl e o f  payin g you .  H e clearl y 
has th e mean s t o mak e goo d o n hi s debt .  A 
man bor n a s Philipp e i s wil l  no t  fai l  t o dis -
charg e hi s debt !  I t  i s  a  questio n o f  honor! " 

(b )  "Monsieu r  Morel ,  fo r  th e French ,  eac h mus t 
trus t  th e other .  Wha t  woul d happe n t o ou r 
country ? Ou r  countr y withou t  th e solidar -
it y whic h ha s alway s bee n it s strength ? I 
tel l  you ,  t o trus t  Philippe ,  i t  i s  you r  obli -
gation. " 

(c )  "Monsieu r  Morel ,  you r  reputatio n i s 
known .  I t  i s  sai d tha t  n o plumbe r  i s bette r 
tha n you .  Monsieu r  Vitaz ,  b y al l  evidence , 
i s i n nee d o f  you r  goo d services .  Ma y I  al -
lo w myse K t o as k you ,  i n thi s on e case ,  t o 
hav e th e goodnes s t o mak e thi s repair? " 

Agai n th e winnin g argumen t  i s no t  obvious . 
Havin g see n th e vide o o f  th e plumbe r  th e 
studen t  see s th e degre e o f  Plumbe r  Morel' s 
pride .  However ,  fro m th e wa y i n whic h h e 
take s comman d o f  th e situation ,  savor s th e 
difficultie s o f  a  leak y sin k an d wield s th e 
tool s o f  hi s trad e i t  ca n b e inferre d tha t 
hi s prid e i n hi s craf t  outweigh s hi s prid e a s 
a Frenchman .  Thi s kin d o f  carefu l  arguin g 
fro m th e evidenc e i s wha t  wil l  aUo w th e stu -
dent  t o mak e a  successfu l  choice . 

We clai m tha t  bot h version s o f  th e too l  as k 
th e studen t  t o develo p a  typ e o f  understand -
in g whic h i s centrj d i n languag e learning .  Fur -
the r  w e believ e tha t  th e activitie s o f  analysis , 
and carefii l  arguin g fro m evidenc e hav e gen -
era l  utility .  Ou r  hop e i s tha t  th e studen t  wil l 
als o gai n confidenc e a s sh e develop s th e skill s 
associate d wit h usin g th e tool . 

Motivation Behind the Two 

Version s 

Bot h version s hav e th e strengt h tha t  the y pro -
vid e rich  analysi s an d explanatio n tasks .  How -
ever ,  eac h h& s a  weakness .  I n th e Direc t  Ver -
sio n th e progra m know s whic h topi c th e stu -
dent  ha s chose n t o argu e o n an d take s a  pat h 
base d o n tha t  choic e o f  topi c withou t  regar d 
t o th e goodnes s o f  th e argument .  W e wer e un -
comfortabl e wit h th e possibilit y  o f  th e student s 
noticin g thi s limitation .  Tha t  is ,  i f  a  studen t 
was unabl e (o r  unwilling )  t o creat e a n explana -
tio n whic h sh e fel t  wa s adequat e an d th e out -
come o f  th e situtatio n wa s stil l  positiv e th e too l 
woul d suffe r  i n th e student' s eyes .  Fo r  thi s rea -
son w e constructe d th e Agen t  Versio n where , 

complet e an d wel l  forme d argument s wer e pro -
vide d withi n th e program .  I n orde r  giv e th e 

student s usin g th e Agen t  Versio n a n equall y 
ric h tas k w e aske d the m t o explai n thei r  choic e 
rathe r  tha n construc t  th e argument® . 

The possibl e Umitatio n o f  th e Agen t  Versio n 
i s tha t  sinc e th e studen t  effect s th e outcom e 
of  th e stor y i n a  les s direc t  wa y sh e ma y fee l 
les s engage d an d therefor e sh e ma y lear n less . 
Currentl y w e ar e comparin g th e tw o version s 
of  th e too l  t o asses s th e relativ e strength s an d 
weaknesse s o f  each . 

Collaborative Negotiation Tool 

Her e w e describ e a  too l  whic h aUow s partie s t o 
negotiat e i n a  non-adversaria l  way .  I t  i s  imple -
mente d i n Objec t  Len s (Lai ,  Malone ,  Yu ,  88 ; 
Malone ,  Grant ,  Lai ,  Rao ,  Rosenblitt ,  89) ,  a n 
object-oriente d syste m runnin g o n bot h Appl e 
and Xero x machines . 

The too l  guide s coUaborator s throug h a  coop -
erativ e (a s oppose d t o a n adversarial )  negoti -
ation .  A t  th e sam e time ,  i t  provide s a  sor t  o f 
sprea d shee t  fo r  keepin g trac k o f  th e stat e o f 
th e negotiation .  Th e too l  purposel y doe s no t 
make an y decision s fo r  th e partie s sinc e th e 
goal  i s  t o hav e th e partie s develo p thos e skill s 
fo r  themselves . 

The proces s i s cooperativ e i n tha t  th e tw o (o r 
more )  partie s jointl y buil d a  solutio n b y consid -
erin g th e need s a s wel l  a s th e resource s whic h 
the y brin g t o th e table .  The y ca n assum e co -
operativ e position s becaus e the y ar e allowe d 
t o bac k of f  fro m an y initia l  unilaterall y  pro -
pose d solution s a s the y ar e prompte d throug h 
th e foUowin g stage s (Susskin d &  Cruikshank , 
87;  Brockne r  t  Rubin ,  85 ;  Raiffa ,  82 ;  Fishe r 
& Uri ,  81 ;  Fishe r  k  Brown ,  88) : 

1.  Proble m Statement :  Bot h partie s stat e th e 
proble m a s the y se e it . 

2.  Initia l  Solution :  Bot h partie s propos e a n ini -
tia l  solutio n whic h i s satisfyin g t o thei r  side . 

3.  Underlyin g Need s an d Resources :  Base d o n 
thei r  'Proble m Statement' ,  rathe r  tha n o n 
thei r  'Initia l  Solution' ,  th e partie s jointl y 
construc t  a  lis t  o f  wha t  the y nee d fro m th e 
situatio n an d wha t  resource s ar e available . 

4.  Collaborativ e Solution :  Th e partie s jointl y 
construc t  a  ne w solutio n b y considerin g ho w 
th e 'Resources '  matc h th e 'Needs' . 

*Of  cours e tli e proble m stil l  remain s tha t  th e stu -
dentf i  coul d construc t  half-hearte d explanation s bu t  w e 
fel t  tha t  thi s wa s les s serious .  Tha t  is ,  i t  woul d stil l 
make sens e t o th e studen t  tha t  th e stor v wa s bein g pos -
itivel y affecte d b y th e agent' s cogen t  argument ,  eve n i f 
th e student' s explanatio n o f  th e argumen t  wa s les s tha n 
i t  shoul d hav e been . 
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5.  Iterating :  Bot h partie s ca n no w examin e th e 
fit  betwee n thei r  need s an d th e ne w collab -
orativ e solution .  The y m a y accep t  th e so -
lution ,  furthe r  clarif y thei r  need s o r  rewor k 
th e solution . 

At each stage in the process the system offers 
th e partie s a  workspac e whic h i s designe d t o 
make i t  eas y t o ente r  an d conside r  th e neede d 
information .  Th e wor k space s ar e object -
oriente d windows . 

Becaus e th e solutio n proces s involve s makin g 
th e resource s o f  th e situatio n explicit ,  th e re -
sul t  i s  ofte n a  solutio n whic h mor e fuU y meet s 
bot h parties '  needs .  However ,  a  differen t  kin d 
of  resul t  m a y als o obteiin .  O n reflection ,  i t 
to o i s desirable ;  becaus e th e partie s hav e m a d e 
thei r  need s explicit ,  the y ca n quickl y se e whe n 
the y ar e i n a  situatio n whic h doe s no t  allo w a 
join t  resolution .  Thi s allow s the m t o retrea t 
fro m th e particula r  effort ,  thereb y preservin g 
th e collaborativ e relationshi p fo r  futur e ven -
ture s (Fishe r  k  Uri ,  81 ;  Fishe r  k  Brown ,  88) . 

Example of How the System Guides and 
Support s Negotiation :  'Hirin g H e n r y 
Staller '  On e negotiatio n exampl e o n whic h 
our  syste m ha s bee n ru n proceed s a s follows" : 

• Scenario: 
T wo managers ,  Car l  Creativ e an d Edga r  Ef -
ficient  hav e receive d fundin g fo r  a  propsa l 
whic h ha s pu t  the m i n charg e o f  th e de -
velopmen t  o f  a  ne w system .  Th e syste m 
i s potentiall y  ho t  enoug h t o pu t  thei r  com -
pan y o n soli d footing .  The y ar e a t  th e poin t 
of  makin g som e staffin g decision s an d hav e 
reache d a  deadloc k ove r  a  prospectiv e can -
didate .  Th e syste m prompt s the m t o stat e 
th e following : 

1.  Proble m Statement : 
-  Carl :  " W e hav e fundin g fo r  th e bi g ne w 

system.  Ou r  grou p ha s a  chanc e t o sav e 
th e compan y i f  w e ca n com e u p wit h a 
breakthrough .  Stalle r  woul d b e perfec t  fo r 
lea d programmer .  He' s ful l  o f  ideas .  A n d 
he onl y want s hal f  o f  wha t  w e budgete d 
for ,  s o th e financial  pressur e i s ofT' . 

-  Edgar :  "I f  w e ca n ge t  th e ne w syste m ou t 
th e doo r  b y th e dea d lin e w e ca n sav e 
th e company .  Stalle r  i s  brillian t  bu t  h e 
doesn' t  follo w through. " 

2.  Initia l  Solution : 

-  Carl :  "Hir e Henry. " 

-  Edgar :  "Ove r  m y dea d body. " 

3.  Underlyin g Need s an d Resources : 

'Tli e exampl e i > take n fro m a  domai n outsid e o f  col -
laborativ e autiiorin g an d show s th e generalit y o f  th e 
negotiatio n tool . 

-  Need s 

(a )  Carl :  Ge t  a  creativ e breakthroug h 

(b )  Edgar :  Ge t  th e syste m buil t  o n tim e 

-  Resource s 

(a )  Mone y save d o n Henr y 

(b )  Henry' s creativ e abilit y 

4.  Collaborativ e Solution : 

-  Hir e Henry ,  an d wit h th e mone y save d 
hir e a  secon d les s creative ,  les s expensive , 
mor e reliabl e programme r  t o m a k e sur e 
th e wor k get s done . 

Clearly the collaborative solution reached here 
i s bette r  tha n eithe r  o f  th e initia l  unilatera l  so -
lutions .  Bu t  t o wha t  exten t  di d th e negotiatio n 
too l  help ? Comin g u p wit h th e collaborativ e 
solutio n i s eas y i f  (an d onl y if )  th e partie s ca n 
perceiv e tha t  'Needs '  (a )  an d (b )  ca n b e me t 
by 'Resource '  (a) . 

Matche s betwee n need s an d resource s whic h 
m ay initiall y  b e non-obviou s becom e clea r  be -
caus e th e syste m prompt s th e partie s t o mak e 
bot h explicit ,  an d the n ask s th e partie s t o con -
side r  ho w th e resource s ca n provid e fo r  th e 
needs . 

Additionally ,  th e syste m facilitate s th e discov -
er y o f  successfu l  solution s becaus e i t  ask s th e 
partie s t o retrea t  fro m thei r  adversaria l  'Ini -
tia l  Positions '  an d the n find  alternativ e way s t o 
satisf y thei r  'Underlyin g Needs' .  Tha t  is ,  th e 
syste m aUow s solution s an d need s t o b e liste d 
separatel y an d therefor e t o b e decoupled . 

Implications of the Negotiation Tool 
Th e negotiatio n too l  i s  intende d t o buil d on -
goin g collaborativ e relationship s a m o n g th e 
parties .  I t  doe s s o b y allowin g th e partie s t o 
bac k of f  fro m adversaria l  position s whil e sav -
in g fac e b y turnin g thei r  attentio n t o thei r 
need s an d resources .  Additionaill y  th e too l 
help s i n th e buUdin g o f  continuin g relation -
ship s becaus e i t  allow s fo r  earl y an d grace -
fu l  exit s fro m situation s i n whic h collaboratio n 
has a  lo w probabilit y  o f  success . 

I n term s o f  anecdota l  data ,  withi n ou r  researc h 
grou p w e hav e reache d successfu l  agreement s 
on ,  fo r  example ,  divisio n o f  labo r  an d wor k 
schedules ,  usin g thi s negotiatio n process . 

Teaching Scientific Inquiry 

The goal here was to devise a course of study* 
i n whic h sevent h grad e student s would :  gai n 
some scientifi c  inquir y skills ;  increas e thei r  un -
derstandin g o f  theorie s an d model s an d th e th e 
relatio n o f  thes e abstraction s t o th e physica l 

*Thank s t o th e kids ,  teacher s an d adininstrator s o f 
Bosto n Lati n Schoo l 
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world ;  lear n abou t  th e tensio n betwee n affect -
in g an d bein g affecte d b y thei r  environment ; 
and se e tha t  scienc e an d technolog y ca n hel p 
the m i n thi s resolvin g thi s tension . 

Constructing the Course of Study 

Again we took the approach of attempting to 
embed th e educationa l  task s withi n a  frame -
wor k whic h wa s intrinsicall y interestin g t o th e 
students .  Therefore ,  t o obtai n th e goa l  o f 
teachin g scientifi c  inquir y w e devise d a  cur -
riculu m whic h calle d upo n student s t o conduc t 
inquirie s i n th e cours e o f  learnin g geography . 
What  i s notabl e abou t  th e curriculu m i s tha t 
i t  take s th e for m o f  exercise s whic h ar e carrie d 
out  fo r  th e purpos e o f  workin g ou t  issues ,  suc h 
as increasin g thei r  basketbal l  skill ,  makin g ne w 
friends ,  etc ;  issue s whic h the y ha d define d a s 
bein g important . 

Belo w w e sketc h ou t  th e curriculu m an d 
the n presen t  tw o student-inspire d exercise s fo r 
workin g throug h th e curriculum . 

Geography Curriculum We would want 
student s wh o ha d learne d abou t  th e geograph y 
of  a  give n plac e t o hav e learne d wha t  tha t  plac e 
was lik e bot h physicall y an d culturally .  W e 
woul d als o wan t  the m t o hav e gaine d a n under -
standin g o f  th e relationshi p betwee n th e phys -
ica l  an d th e cultura l  elements .  I n som e sense , 
her e w e wan t  th e student s t o hav e forme d a 
descriptiv e theor y o f  th e place . 

Additionally ,  w e woul d wan t  th e student s t o 
loo k a t  ho w thi s descriptio n wa s changing . 
Furthe r  w e wante d the m t o b e abl e t o as k wh y 
th e chang e wa s occuring ;  whethe r  the y like d 
th e change ;  and ,  i f  not ,  wha t  coul d the y d o 
abou t  it .  T o addres s thes e question s th e stu -
dent s woul d nee d a n explanator y theory . 

Developing the Exercise/Inquiry 

In order to develop an exercise for learning sci-
entifi c  inquir y an d geograph y skill s  w e visite d 
Bosto n Lati n Schoo l  an d interviewe d a  num -
ber  o f  sevent h grad e student s o n th e subjec t  o f 
th e interest s an d challenge s whic h the y face d 
outsid e o f  school .  Man y o f  th e storie s ha d a 
common element ;  th e student s wer e tryin g t o 
deal  wit h issue s o f  lonelines s an d popularity . 
We chos e on e stor y a s bot h strikin g an d rep -
resentativ e an d buil t  tw o exercise s aroun d it . 
Clearl y th e exercise s generalize . 

Mike's story: 
Mik e tol d u s tha t  h e wa s particularl y 
lonel y sinc e no t  onl y wa s i t  hi s  first  yea r  a t 
Bosto n Latin ,  bu t  h e ha d als o jus t  move d 
t o a  ne w neighborhoo d an d wa s sorel y 

Descriptiv e Theory :  Wed .  5  P M Norfol k St .  G a me 
1.  i'orwardm g i s wea k 

2.  Man y shot s misse d 

3.  Pothole s o n Nort h boundar y o f  cour t 

4.  Hal f  cour t  gam e 

Element s o f  th e Explanator y Theory :  Wed .  G a me 
1.  Forwardm g I S wea k becaus e 

th e Esse x St .  tea m can' t  ge t  aroun d th e stron g 
guardin g b y Sa m &  Bil l  o f  th e Broadwa y team . 

2.  Man y shot s misse d becaus e 
bot h team s ar e shootin g a s i f  the y ha d th e net s 
whic h the y hav e i n th e schoo l  gym . 

Element s o f  th e Practic e Pla n 
1.  Gettin g thr u Sa m &  Bil l  : 

They don' t  expec t  you r  lef t  han d approach . 

2.  No t  missin g shots : 
Practic e netles s shots . 

Figure 1: Descriptive & Explanatory Theories (top 
& center) .  Practic e Pla n (bottom) . 

lackin g friends .  H e als o tol d u s tha t  h e 
love d t o pla y basketbal l  an d wa s prett y 
good a t  it . 

Exercis e 1 :  Creatin g a  Descriptiv e The -
or y Mike' s stor y prompte d u s t o creat e a n 
exercis e i n whic h h e coul d mak e friends  b y ex -
cellin g i n th e 'pick-up '  game s aroun d hi s neigh -
borhood .  Th e exercis e wa s designe d s o tha t 
he woul d exce l  becaus e o f  hi s scientifi c  inquir y 
and geograph y skills .  Tha t  is ,  w e wante d t o 
hav e Mik e as k wha t  th e neighborhoo d basket -
bal l  court s wer e lik e throug h th e us e o f  surve y 
and observatio n techniques .  Thi s woul d resul t 
i n hi s formin g a  descriptiv e theor y o f  th e neigh -
borhoo d game s (Figur e 1 ,  top) . 

We claim that simply reading about theories 
does no t  allo w student s t o understan d wha t 
the y are .  W e believ e tha t  the y hav e t o b e buil t 
and use d befor e the y ca n b e understood .  W e 
hope therefore ,  t o giv e thes e student s a n earl y 
insigh t  int o wha t  a  theor y is . 

Once the students are back in the classroom 
the y wil l  b e provide d wit h mai>-makin g an d 
dat a bas e tool s tha t  wil l  allo w the m t o recor d 
thei r  measurement s an d observations . 

By sending students out into the field and then 
havin g the m recor d thei r  measurement s bac k 
i n th e classroo m w e hop e t o decreas e th e kin d 
of  behaviora l  problem s whic h th e teacher s o f 
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thes e bright, *  energeti c student s ar e noticing . 
That  is ,  w e pla n no t  onl y t o bur n u p th e stu -
dents '  health y energ y bu t  als o t o reinves t  i t  i n 
th e technolog y w e ar e providin g i n th e class -
room.  Ou r  hop e i s tha t  thi s investmen t  o f  en -
erg y wil l  mak e thes e technologica l  skill s  per -
sona l  an d desirabl e t o th e students . 

Exercise 2: Creating an Explanatory 
Theor y an d a  Pla n o f  Practic e Recal l 
tha t  ou r  secon d goa l  i n teachin g scientifi c  in -
quir y wa s t o allo w student s t o hav e a n effec t  o n 
thei r  environment .  I n thi s contex t  tha t  mean s 
buildin g a  pla n o f  practic e fo r  th e skill s  whic h 
ar e neede d i n eac h o f  th e pic k u p games .  I n or -
der  t o deriv e a  pla n o f  practic e Mik e wil l  nee d 
t o deriv e a n explanator y theor y fro m hi s pre -
viousl y buil t  descriptiv e theory .  Thi s ca n b e 
done b y systematicall y askin g wha t  underlie s 
or  cause s eac h elemen t  i n th e descriptiv e the -
or y (Figur e 1 ,  top) . 

Afte r  generatin g th e explanator y theor y (Fig -
ur e 1 ,  center )  an d enterin g i t  int o th e appro -
priat e dat a base ,  th e studen t  ca n generat e a 
practic e pla n (Figur e 1 ,  bottom) .  Thi s i s don e 
by systematicall y askin g ho w t o affec t  eac h ele -
ment  i n th e explanator y theory .  Ou r  intentio n 
her e i s t o hav e student s gai n a n understandin g 
of  th e relationshi p betwee n a  mode l  an d th e 
world .  Tha t  is ,  b y usin g th e explanator y the -
or y t o creat e a  pla n whic h wil l  hav e a n effec t 
on thei r  live s th e student s wil l  com e t o se e tha t 
thes e abstraction s ca n bea r  o n reality . 

Future work on Scientific Inquiry 

Some part s o f  th e scientifi c  inquir y proces s ar e 
wel l  understood .  Fo r  example ,  explanator y 
theorie s lackin g i n detai l  nee d t o hav e possibl e 
mechanism s propose d an d tested .  I t  i s  no t  to o 
difficul t  t o envisio n th e exercise s tha t  woul d 
teac h thes e scientifi c  inquir y skills .  However , 
much o f  th e scientifi c  inquir y proces s i s no t 
understood .  Her e w e pla n t o loo k a t  th e grea t 
empirica l  scientist s an d as k wha t  phenomen a 
grabbe d thei r  attentio n an d ho w di d the y no -
tic e them ? W e wil l  the n loo k fo r  th e analo -
gous phenomen a fo r  ou r  student s an d attemp t 
t o engag e thei r  curiosity . 
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S u m m a ry 

We hav e describe d thre e project s involvin g ed -
ucationa l  technology .  Ou r  goa l  i n eac h o f  thes e 
project s wa s t o creat e educationa l  situation s 
whic h gre w ou t  o f  th e students '  interest s s o 
tha t  th e students '  woul d fee l  goo d bot h abou t 
thei r  hve s an d thei r  intellectua l  abilities . 

Ŝtudent s ar e admitte d t o Bosto n Lati n Sclioo l 
throug h a  competitiv e city-wid e test . 
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