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Abstrac t 

This paper describes the implementation and quasi-
experimenta l  evaluatio n o f  a  three-wee k instructiona l  projec t 
designe d i n accordanc e wit h theorie s an d assumption s o f 
constructivis m an d sociall y situate d cognition .  Ou r  goa l  wa s 
t o develo p students '  abilit y  t o reaso n abou t  real-lif e problems , 
wher e "goo d reasoning "  wa s conceptualize d i n term s o f  a 
normativ e thinkin g mode l  derive d fro m cognitiv e researc h i n 
decisio n making ,  probabilisti c  reasoning ,  an d argumentation . 
I n th e sprin g o f  1994 ,  student s i n tw o middl e schoo l 
classroom s worke d i n team s tha t  collecte d evidence , 
constructe d arguments ,  an d prepare d presentation s whil e 
engage d i n activitie s tha t  culminate d i n a  moc k legislativ e 
hearing .  Throug h instructio n an d mentoring ,  student s wer e 
encourage d t o us e statistic s an d probabilit y a s tool s fo r 
reasoning .  Th e effectivenes s o f  th e progra m wa s evaluate d 
by comparin g th e writte n argument s o f  student s fro m th e tw o 
treatmen t  classroom s wit h thos e o f  student s fro m eigh t 
compariso n classrooms .  Students '  argument s wer e score d i n 
term s o f  ho w wel l  the y capture d essentia l  feature s o f  mode l 
reasonin g an d avoide d particula r  thinkin g fallacies .  Tha t  th e 
reasonin g abilitie s o f  student s develope d throug h socia l 
negotiatio n an d share d proble m solvin g wa s suggeste d b y 
finding s showin g significan t  difference s i n performanc e 
betwee n treatmen t  an d compariso n classrooms . 

This study examined the effects of a three-week instructional 
uni t  implemente d i n tw o middle-schoo l  classroom s durin g th e 
sprin g o f  1994 ,  fo r  th e purpos e o f  improvin g students ' 
individua l  an d socia l  thinkm g skill s  withi n real-worl d 
proble m contexts .  Ou r  instructiona l  approac h assume d tha t 
theorie s o f  probabilit y an d statistic s provid e reasonabl e 
normativ e model s upo n whic h t o buil d knowledg e abou t 
"goo d thinking, "  a n assumptio n supporte d b y scholarl y 
argument ,  theory ,  an d empirica l  researc h (Kahnema n & . 
Tversky ,  1973 ;  K u h n ,  1991 ;  Nickerson ,  1991) .  O u r 
approac h als o assume d tha t  processe s o f  socia l  negotiatio n 
and share d proble m solvin g withi n meaningful ,  activity -
oriente d environment s ar e integra l  component s o f  "real -
world "  apprenticeshi p tha t  ca n an d shoul d o e modele d i n th e 
classroo m (Brown ,  Collins ,  &  Duguid ,  1989 ;  Th e Cognitio n 
and Technolog y Grou p a t  Vanderbiit ,  1990 ;  Dewey ,  1938 ; 
Greeno ,  1989 ;  Lave ,  1991 ;  Resnick ,  1987 ;  Vygotsky ,  1978) . 
The ide a tha t  al l  learnin g i s situated ,  i n tha t  i t  emerge s fro m 
th e physical ,  cognitive ,  an d socia l  context s i n whic h i t  occurs , 
permeate d ou r  researc h efforts .  W e dra w fro m researcher s 
who hav e pointe d t o th e importanc e o f  contex t  an d cultur e i n 
th e attemp t  t o understan d children' s thinking ,  an d fro m 
classroo m researc h tha t  appropriate s th e sociall y situate d 
cognitio n perspectiv e (se e Brow n &  Campione ,  1990 ;  Lave , 
1992 ;  Resnick ,  Sa lmon ,  Zeitz ,  Hale y Wa then ,  & 
Holowchak ,  1993) . 

Consisten t  wit h thes e views ,  student s i n ou r  stud y wer e 
introduce d t o concept s abou t  argument ,  evidence ,  statistics , 
and research ,  a s thes e concept s wer e neede d t o hel p the m 
m a ke sens e o f  issue s tha t  aros e durin g viewin g an d 
discussio n o f  a  popula r  film  (Lorenzo' s Oil) .  Then ,  student s 
wer e expecte d t o emplo y an d exten d thi s knowledg e i n th e 
contex t  o f  small-grou p researc h activit y tha t  require d the m t o 
tak e a  positio n o n a  particula r  issu e tha t  wa s presen t  i n th e 
news o f  th e tim e -  governmen t  regulatio n o f  th e vitami n an d 
dietar y supplemen t  industry .  Finally ,  student s wer e require d 
t o presen t  an d defen d thei r  argument s an d counterargument s 
withi n th e contex t  o f  a  four-da y m o c k legislativ e hearin g 
wherei n th e fat e o f  a  propose d regulator y Bil l  wa s decideo T 
Durin g activities ,  researcher s an d teacher s wer e presen t  i n th e 
classroom s a s mentor s w h o attempte d t o coac h an d scaffol d 
students '  transition s fro m novice s t o mor e skille d reasoner s 
(Collins ,  Brown ,  &  N e w m a n ,  1989) . 

Our  stud y ca n appropriatel y b e viewe d a s a  "desig n 
experiment '  (Brown ,  1992 )  i n tha t  i t  teste d th e efficac y o f 
instructiona l  desig n base d o n th e theoretica l  assumption s 
outline d above .  A s th e activitie s an d simulatio n forma t 
oblige d student s t o wor k collaborativel y i n smal l  group s 
withi n th e contex t  o f  particula r  problems ,  an d a s relativel y 
littl e direc t  instructio n wa s provided ,  w e hope d tha t  student s 
woul d b e abl e t o construc t  usefu l  knowledg e throug h socia l 
negotiatio n an d share d proble m solving ,  an d tha t  thi s 
knowledg e woul d enabl e the m t o reaso n mor e effectivel y 
abou t  real-worl d problems .  W e hypothesize d tha t  th e 
student s woul d acquir e greate r  understandin g o f  th e inheren t 
uncertaint y i n th e world ,  an d woul d acquir e knowledg e o f 
probabilit y  an d statistic s a s tool s fo r  thinkm g abou t  problems . 

To obtai n evidenc e regardin g th e effect s o f  instruction ,  w e 
compare d bot h th e individua l  an d socia l  reasonin g o f  student s 
w ho receive d th e interventio n t o tha t  o f  student s fro m 
compariso n classroom s tha t  di d no t  participat e i n th e 
program .  Th e basi s fo r  thi s compariso n wa s students ' 
writte n response s t o question s abou t  fictiona l  cour t  scenes . 
Base d o n a  detaile d codin g syste m derive d fro m ou r 
theoretica l  analysi s o f  wha t  constitute s goo d an d fallaciou s 
thinkin g i n thes e contexts ,  studen t  response s wer e code d b y 
traine d rater s fo r  evidenc e o f  statistica l  an d nonstatistica l 
thinking .  M e a n comparison s betwee n treate d an d non-U-eate d 
classroom s indicate d tha t  a  nondirect ,  simulation-base d 
instructiona l  approac h ca n foste r  maturatio n o f  students ' 
reasoning,skills .  Detail s follow . 
Method 
The investigation was conducted in a racially integrated and 
socioeconomicall y divers e middl e schoo l  i n th e Midwest . 
Te n intact ,  home-bas e classroom s i n th e eight h grad e 
participate d i n th e study .  Thes e classe s ha d no t  bee n 
constitute d wit h respec t  t o ability ,  race ,  o r  socioeconomi c 
status . 409 
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T w o o f  th e 1 0 classroom s receive d th e instructiona l 
treatment .  O n e socia l  studie s teache r  an d on e scienc e teache r 
offere d thei r  home-bas e classe s fo r  th e administratio n o f  th e 
intervention .  Th e remainin g eigh t  classroom s serve d a s 
compariso n classrooms .  Pretes t  an d posttes t  measure s wer e 
admmistere d t o al l  classe s t o measur e th e developmen t  o f 
statistica l  reasonin g i n th e treatmen t  groups .  I n addition , 
videotap e dat a wer e collecte d durin g th e instructiona l 
simulatio n i n th e tw o treatmen t  classrooms ,  althoug h th e 
curren t  pape r  wil l  focu s primaril y o n th e quantitativ e analysis . 

Pretest and Posttest Instruments 

All students in the 10 classrooms received a paper-and-pencil 
pretes t  on e wee k befor e th e star t  o f  th e instructiona l  treatment . 
Ther e wer e tw o form s o f  th e test ;  hal f  th e student s receive d 
on e for m an d th e othe r  hal f  receive d th e other .  Eac h for m 
consiste d o f  a  transcrip t  o f  a  fictiona l  courtroo m dram a 
(inspire d b y th e popula r  televisio n show ,  "La w an d Order") , 
followe d b y tw o question s requirin g student s t o tak e a  sid e o r 
positio n o n th e d ram a an d the n t o provid e writte n 
justification s fo r  thei r  position .  O f  th e tw o questions ,  on e 
require d statistica l  thinkin g fo r  a n appropriat e justification ;  th e 
othe r  di d not .  W e wer e intereste a i n testin g whethe r  o r  no t 
statistica l  knowledge ,  i f  learned ,  woul d b e inappropriatel y 
generalized ;  tha t  is ,  whethe r  o r  no t  th e student s woul d appl y 
statistica l  reasonin g t o a  situatio n wher e i t  wa s no t 
appropriate . 

The first  for m o f  th e tes t  (th e Andrevi l  Trial )  involve d a  bo y 
named Kenn y w h o suffer s fro m a  sever e for m o f  cancer .  Hi s 
mothe r  voluntaril y  agree d t o allo w he r  so n t o participat e i n 
Dr .  Birch' s experimen t  i n whic h a n experimenta l  drug , 
Andrevil ,  i s  tested .  I n th e scene ,  Kenn y an d hi s mothe r  ar e 
suin g th e docto r  becaus e Kenny' s conditio n ha d onl y 
deteriorate d throughou t  th e cours e o f  th e experiment .  Th e 
docto r  wishe s t o complet e hi s experimen t  (wit h Kenn y a s a 
participant )  an d arriv e a t  a  vali d conclusio n abou t  th e effect s 
of  th e drug .  I n th e secon d versio n (John' s Trial) ,  a  voun g 
bo y i s trie d i n adul t  cour t  fo r  violentl y harmin g a  friend.  Th e 
lawye r  defendin g hi m argue s tha t  Joh n i s no t  responsibl e fo r 
hi s action s becaus e h e possesse s a n extr a y-chromosome ,  a 
conditio n show n i n th e 1960 s an d 1970 s t o b e linke d t o 
violen t  behavior .  Th e prosecutin g attorne y claim s tha t  th e 
result s o f  thos e studie s ar e inconclusiv e an d thu s canno t  b e 
use d a s evidenc e i n th e case . 

The posttes t  wa s administere d approximatel y 1 0 day s afte r 
th e instructiona l  interventio n ha d bee n implemented .  Student s 
w ho receive d th e Andrevi l  Tria l  o n th e pretes t  receive d John' s 
Tria l  o n th e posttest ,  an d vic e versa . 
Testing Procedure 
To enable us to assess the effects of treatment on both 
individua l  an d socia l  reasoning ,  student s wer e eithe r  teste d 
individuall y o r  i n groups .  Wit h eac h classroom ,  a  rando m 
sampl e o f  4  t o 5  student s wa s chose n t o tak e th e pretes t 
individuall y i n th e library .  Th e remainin g student s i n th e tw o 
treatmen t  classroom s ha d bee n assigne d t o instructiona l 
group s b y thei r  teacher ,  an d thes e wer e maintaine d durin g 
testing .  I n th e compariso n classrooms ,  th e student s wer e 
randoml y assigne d t o group s o f  4  t o 5  students . 

I n th e library ,  th e stucient s wer e tol d t o wor k withou t 
communicatin g wit h thei r  neighbors .  The y wer e give n 1 2 
minute s t o rea d th e text ,  an d 5  minute s t o respon d t o th e 
questions .  Th e student s workin g i n smal l  group s i n th e 
classroom s wer e give n 1 2 minute s t o discus s th e stor y 
amongst  themselves ,  bu t  eac h studen t  wa s require d t o provid e 
individua l  response s t o th e questions ,  an d wa s give n a 
separat e respons e shee t  wit h whic h t o d o so .  Student s wer e 
give n 5  minute s t o respon d t o th e questions ,  bu t  wer e 
permitte d t o discus s thei r  answer s wit h othe r  grou p members . 

Instructiona l  Intervent io n 

In each of the two treatment classrooms, the intervention 
laste d approximatel y thre e weeks .  Eac h teache r  offere d on e 
70-minut e clas s perio d eac h da y durin g thi s 3-wee k period . 
Thes e 7 0 minute s consiste d o f  th e students '  regula r  50-minut e 
clas s tim e wit h th e additio n o f  a  20-minut e home-bas e period . 

Th e first  fou r  day s o f  th e instructio n concentrate d o n 
viewin g an d discussin g importan t  issue s raise d i n th e film 
Lorenzo' s Oil .  Thi s film  serve d a s a  vehicl e fo r  introducin g 
topic s relate d t o reasonin g wit h stafistic s an d probability , 
evidenc e an d argumentation ,  an d medica l  research .  Small -
grou p discussio n guide s wer e designe d t o encourag e 
appropriat e thinkin g abou t  importan t  statistica l  an d scientifi c 
issues .  Clas s discussion s followin g small-grou p activitie s 
wer e orchestrate d b y th e teache r  an d projec t  researchers .  Th e 
nex t  thre e day s consiste d o f  thre e instructiona l  unit s tha t 
focuse d o n statistica l  concepts ,  evidenc e an d argumentation , 
and effectiv e communicatio n o f  dat a an d arguments , 
respectively .  Thes e unit s wer e taugh t  b y th e projec t 
researcher s i n collaboratio n wit h th e teachers . 

Durin g th e nex t  eigh t  days ,  student s participate d i n th e 
simulatio n activity .  The y wer e place d i n smal l  group s tha t 
represente d interes t  group s tha t  actuall y existe d withi n th e 
community :  thos e w h o oppose d regulation ,  thos e w h o wer e 
i n favo r  o f  regulation ,  an a trios e w h o hel d balance d position s 
on th e issue ,  suc h a s th e legislatur e an d th e press .  Withi n 
eac h group ,  eac h studen t  playe d th e par t  o f  a  particula r 
m e m b er  o f  th e commun i t y ,  an d thei r  dutie s an d 
responsibilitie s wer e outlined .  I n general ,  student s remaine d 
i n tn e sam e group s fo r  bot h instructio n an d testing . 

Th e legislativ e grou p wa s aske d t o draf t  a  bil l  proposin g 
s o me for m o f  regulatio n o f  th e vitami n an d dietar y 
supplemen t  industry .  Th e ultimat e responsibilit y  o f  th e 
legislatur e wa s t o decid e th e fat e o f  thi s bil l  afte r  considerin g 
argument s presente d durin g a  four-da y m o c k legislativ e 
hearin g b y th e pro -  an d anti-regulatio n groups .  Befor e th e 
hearing ,  th e student s i n pro -  an d anti-regulatio n group s 
worke d withi n thei r  group s studyin g dat a pertainin g t o th e 
issu e (mad e availabl e t o the m b y th e researchers) ,  developin g 
argument s an d counterarguments ,  an d preparin g t o presen t 
thei r  position s a t  th e hearing . 

Th e teache r  an d th e projec t  researcher s mentore d th e 
activitie s o f  smal l  groups .  Th e ai m o f  mentorin g wa s t o hel p 
kee p th e student s motivated ,  structur e thei r  activities ,  remin d 
the m o f  pertinen t  statistica l  concepts ,  an d monito r  thei r 
metacognitiv e strategies . 
Analysis and Results 
A few introductory comments must be made before reporting 
th e result s o f  thi s study .  First ,  i t  wa s no t  possibl e t o assig n 
th e 1 0 participatin g eighth-grad e classroom s t o treatmen t  an d 
contro l  conditions .  This ,  i n th e fac e o f  positiv e effects ,  o f 
cours e limit s ou r  abilit y  t o argu e tha t  th e interventio n directl y 
cause d th e improvemen t  i n statistica l  reasonin g abilitie s i n th e 
tw o treatmen t  classrooms .  T o th e greates t  exten t  possible , 
thi s limitatio n wa s addresse d i n ou r  statistica l  analyses . 

Second ,  th e individua l  student s i n th e 1 0 classroom s wer e 
not  regarde d a s th e "unit s o f  analysis "  (se e Levin ,  1992 ) 
becaus e within-classroo m independenc e a m o n g student s 
coul d no t  b e reasonabl y assumed .  Indeed ,  on e objectiv e o f 
th e stud y wa s t o hel p th e student s buil d cooperativ e reasonin g 
skills .  Th e treatmen t  require d tha t  th e student s wor k togethe r 
i n smal l  group s withi n eac h classroom ;  th e performanc e o f  th e 
individual s engage d i n thes e join t  problem-solvin g activitie s 
affecte d th e thinkin g an d learnin g o f  th e othe r  stuaent s i n th e 
class ,  bot h durin g th e simulatio n an d whil e bein g tested . 
Therefore ,  classroom s serve d a s th e unit s o f  analysi s fo r  thi s 
study . 

Th e first  result s reporte d ar e base d o n students '  response s 
t o th e statistica l  questio n o n bot h th e pretes t  an d posttes t 
measure s (a s oppose d t o th e nonstatistica l  question) .  Th e 
analyse s fo r  bot h pretes t  an d posttes t  performanc e wer e 410 



conducte d wit h testin g conditio n (individua l  versu s grou p 
testing )  an d stor y versio n (th e Andrevi l  Tria l  an d Joh n s 
Trial )  a s tw o witnin-classroo m factors .  Fo r  furthe r  detail s 
regardin g th e analyse s conducted ,  se e Derry ,  Osana ,  Levin , 
& Jone s (i n press) . 

Scoring 

The written responses on both the pretest and posttest were 
code d usin g a  schem e develope d b y th e researchers .  Thi s 
assessmen t  rubri c wa s base d o n a  theoretica l  mode l  fo r  goo d 
reasonin g representin g a  synthesi s o f  researc h an d theor y o n 
normativ e thinkin g models ,  statistica l  reasoning ,  an d 
evidentia l  argumen t  (e.g. ,  K a h n e m a n &  Tversky ,  1973 ; 
Konold ,  1989 ;  Kuhn ,  1991 ;  Shaughnessy ,  1992) .  Th e 
scheme comprise d 1 3 categories ,  eac n on e representin g on e 
way i n whic h a n argumen t  ca n b e (correctl y o r  incorrectly ) 
supported .  M o r e specifically ,  categorie s wer e assigne d fo r 
usmg correlationa l  reasoning ,  fo r  considerin g th e degre e o f 
strengt h o f  relationships ,  an d fo r  referrin g t o specifi c 
counterpositiv e evidence .  Categorie s wer e als o develope d fo r 
recognizin g th e distinctio n betwee n rea l  an d chanc e 
relationships ,  fo r  notin g tha t  correlatio n doe s no t  impl y 
causation ,  fo r  takin g int o accoun t  methodologica l  qualit y o f 
th e research ,  fo r  realizin g tha t  furthe r  researc h migh t  b e 
neede d befor e conclusion s ca n b e drawn ,  an d fo r  commentin g 
on an y risk/benefi t  tradeoffs .  Categorie s wer e additionall y 
develope d fo r  response s tha t  include d element s o f 
deterministi c reasonin g (Konold ,  1989 )  an d unsubstantiate d 
opinion .  Fo r  a  complet e descriptio n o f  thi s scorin g scheme , 
see Derr y e t  al .  (i n press) . 

Poin t  value s wer e assigne d t o eac h o f  th e categorie s i n th e 
scorin g scheme .  Highe r  value s wer e attache d t o th e 
categorie s tha t  wer e centra l  t o mode l  response s develope d fo r 
eac h stor y (Andrevi l  Tria l  an d John' s Trial) .  Negativ e poin t 
value s wer e assigne d t o undesirabl e responses .  A n overal l 
scor e wa s compute d fo r  eac h studen t  an d eac h questio n b y 
summin g togethe r  th e value s representin g point s awarde d o r 
subtracte d fo r  a  particula r  response .  Studen t  score s wer e i n 
tur n average d t o obtai n a  small-grou p mean ,  an d thes e wer e 
average d t o obtai n a  mea n fo r  th e class . 
Findings 
Statistical question. There was no significant difference 
betwee n th e mea n o f  th e experimenta l  classroom s o n th e 
pretes t  an d th e mea n o f  th e compariso n classrooms ,  F  <  1 . 
(Missin g dat a fo r  on e o f  th e repeate d measure s cell s require d 
tha t  on e compariso n classroo m b e droppe d fro m thi s 
analysis) . 

The analysi s o f  posttes t  performanc e wa s conducte d afte r 
adjustin g students '  posttes t  score s b y thei r  correspondin g 
pretes t  score s (Levi n &  Serlin ,  1993) .  Al l  subsequen t  result s 
reporte d her e ar e base d o n thes e adjuste d posttes t  scores .  Th e 
mean o n th e posttes t  fo r  th e experiment a classroom s (3.61 ) 
was statisticall y highe r  tha n th e mea n fo r  th e compariso n 
classroom s (2.27) ,  L(7 )  =  2.21 ,  p  =  .032 ,  one-taile d -  a 
resul t  confirme d b y a n exac t  permutatio n test . 

I n addition ,  th e mai n effec t  o f  stor y versio n wa s foun d t o 
be statisticall y significant ,  wit h th e mea n o f  th e posttes t  score s 
on th e Andrevi l  Tria l  (3.88 )  highe r  tha n th e correspondin g 
mean o n John' s Tria l  (2.00) ,  L U )  =  3.19 ,  p  =  .015 .  Th e 
mai n effec t  o f  testin g conditio n wa s foun d no t  t o b e 
significant ,  an d n o interaction s wer e detected . 
Nonstatistical question. We were interested in seeing 
whethe r  o r  no t  th e student s w h o receive d th e instructiona l 
interventio n woul d overgeneraliz e thei r  knowledg e an d appl y 
statistica l  reasonin g t o th e nonstatistica l  questio n o n th e 
josttest .  I n othe r  words ,  di d thes e student s transfe r  thei r 
cnowledg e o f  statistic s t o a  situatio n i n whic h statistica l 
reasonin g wa s no t  appropriate ? 

The answe r  t o thi s question ,  i t  seems ,  i s no .  Th e student s 
i n th e treatmen t  classroom s wer e compare d t o th e 

performanc e o f  th e student s i n th e compariso n classroom s o n 
th e posttest .  Again ,  th e classroom s wer e use d a s th e unit s o f 
ana ysi s an d testin g forma t  wa s th e withi n classroo m factor . 
Virtuall y n o student s i n an y o f  th e 1 0 classroom s w h o 
receive d John' s Tria l  o n th e posttes t  use d statistica l  reasonin g 
on th e nonstatistica l  question .  Fo r  th e Andrevi l  Trial ,  n o 
statistica l  differenc e wa s foun d betwee n th e nonstatistica l 
questio n mea n o f  th e posttes t  score s fo r  th e tw o experimenta l 
classroom s (1.37 )  an d th e correspondin g mea n fo r  th e eigh t 
compariso n classroom s (1.24) ,  L < 1  i n absolut e value . 

Discussion 

Possessing well-developed higher-order thinking skills and 
reasonin g abilitie s i s becomin g increasingl y importan t  i n th e 
fac e o f  th e comple x problem s o f  ou r  constantl y changin g 
world .  Thinkin g about ,  an d considerin g solution s to ,  socia l 
and scientifi c  problem s require s no t  onl y knowledg e an d 
informatio n fro m variou s domains ,  bu t  als o process-oriente d 
skill s  suc h a s thinkin g statisticall y an d makin g reasone d 
decisions .  Furthermore ,  problem s tha t  ar e comple x an d 
uncertai n i n natur e canno t  h e solve d b y on e perso n workin g 
alone ;  the y requir e th e planning ,  evaluating ,  an d decisio n 
makin g o r  peopl e workin g i n teams .  Dealin g wit h problem s 
of  globa l  proportions ,  suc h a s A I D S an d overpopulation ,  o r 
eve n problem s o f  loca l  interest ,  suc h a s buildin g a  ne w schoo l 
i n th e community ,  demand s th e join t  knowledg e an d problem -
solvin g effort s o f  variou s people . 

I t  ha s becom e imperative ,  therefore ,  t o examin e whethe r 
and h o w suc h comple x reasonin g skill s  ca n bes t  b e develope d 
by schools .  Thi s wa s th e purpos e o f  ou r  study ,  whic h 
constitute d a  "desig n experimen t  tha t  teste d a n approac h t o 
thinking-skill s  educatio n base d o n sociall y situate d cognition . 
We hypothesize d tha t  student s woul d develo p statistica l 
reasonin g abilities ,  knowledg e abou t  effectiv e argumentation , 
and collaboratio n skills ,  b y engagin g i n a n activit y tha t 
simulate d real-worl d practice . 

W h en thei r  argument s wer e judge d agains t  model s o f  goo d 
thinkin g grounde d i n cognitiv e researc h o n statistica l 
reasonin g an d evidentia l  argument ,  student s i n tw o 
classroom s tha t  participate d i n ou r  three-wee k instructiona l 
progra m performe d statisticall y bette r  tha n student s i n eigh t 
compariso n classroom s tha t  di d no t  participate .  Als o foun d 
was tha t  th e student s w h o participate d i n th e instructiona l 
urogra m di d no t  inappropriatel y transfe r  wha t  the y ha d 
earned .  The y apparentl y wer e abl e t o discriminat e betwee n 

context s i n whic h statistica l  reasonin g wa s appropriat e an d 
context s i n whic h i t  wa s not . 

As mentione d earlier ,  w e canno t  dra w definit e causa l 
conclusion s fro m th e results .  W e maintain ,  however ,  tha t  th e 
result s sugges t  tha t  ou r  instructiona l  interventio n wa s 
instrumenta l  i n helpin g student s buil d statistica l  reasonin g 
abilities ,  a s wel l  a s develo p knowledg e abou t  argumentatio n 
and collaboration .  T o strengthe n th e clai m tha t  ou r 
interventio n contribute d t o studen t  learning ,  thi s stud y need s 
t o b e replicate d wit h variou s improvements .  Othe r  tha n 
ensurin g th e equivalenc e o f  treatmen t  an d contro l  group s 
throug h randomization ,  refinement s t o th e instructionalunits , 
th e simulatio n activities ,  an d th e material s provide d t o th e 
student s ar e needed . 

T o th e exten t  tha t  ou r  stud y represente d a  quasi -
experimenta l  tes t  o f  instructiona l  desig n base d o n a  "situate d 
socia l  practic e model "  (Derr y &  Lesgold ,  i n press) ,  ou r 
result s shoul d encourag e educator s w h o believ e tha t  effectiv e 
thinking-skill s  instructio n shoul d emulat e th e mentored , 
situated ,  socia l  interaction s tha t  foste r  natura l  evolutio n o f 
individua l  an d socia l  thinkin g abilities . 
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