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W h at  i s th e M o s t  Effectiv e W a y t o T e a c h Student s t o R e a s o n Statistically ? 

Helen a P .  Osan a (edcoho@showme.niissouri.edu ) 
Departmen t  o f  Educationa l  an d Counselin g Psycholog y 

Universit y  o f  Missouri-Columbi a 
16HillHall ,  Columbia ,  M O 65211 ,  US A 

Althoug h severa l  application s o f  constructivis t  principle s t o 
classroo m practic e hav e bee n attempte d an d empiricall y 
evaluate d (Brow n &  Campione ,  1994 ;  CTGV,  1990 ;  Deny , 
Levin ,  Osana ,  &  Jones ,  i n press) ,  no t  man y studie s hav e 
carefull y compare d th e type s o f  learnin g tha t  emerg e a s a 
resul t  o f  instructio n grounde d i n differen t  theorie s o f  learning . 
Thi s pape r  describe s a n investigatio n tha t  wa s designe d t o 
revea l  th e type s o f  cognitiv e growt h tha t  emerg e a s a  resul t  o f 
tw o differen t  instructiona l  treatment s i n th e are a o f 
correlationa l  reasoning .  Middle-schoo l  student s worke d i n 
smal l  group s wit h traine d adult s wh o eac h administere d on e 
of  tw o specifi c  mentorin g styles .  On e o f  th e mentorin g 
style s wa s base d o n th e theor y tha t  knowledg e i s activel y 
constructe d b y student s a s the y engag e i n socia l  an d cognitiv e 
interaction s wit h thei r  peers .  Mentor s wer e traine d t o mode l 
good reasonin g skill s fo r  th e student s b y expressin g thei r 
thought s aloud .  The y voice d plausibl e hypothese s abou t 
correlationa l  problems ,  aske d pertinen t  questions ,  an d 
encourage d student s t o collaborat e i n thinkin g correctl y abou t 
relevan t  issues . 

The othe r  mentorin g techniqu e wa s base d o n Direc t 
Instruction ,  a  metho d tha t  stem s fro m th e vie w tha t  student s 
lear n throug h multipl e recitation s o f  explaine d fact s an d 
concepts .  Carefu l  tas k analyse s li e a t  th e hear t  o f  thi s 
approach ;  conten t  i s broke n dow n int o it s  componen t  part s 
and place d i n a  "learnin g hierarchy "  (Gagn e &  Briggs ,  1979 ; 
Tarver ,  i n press) ,  whic h place s th e skill s  o r  fact s i n a  logica l 
sequence ,  an d display s whic h skill s ar e prerequisit e t o th e 
learnin g o f  others .  Mentor s usin g thi s approach ,  therefore , 
used writte n script s t o explai n concept s an d demonstrat e 
reasonin g skill s an d subskills .  Student s wer e expecte d t o 
repeatedl y practic e th e skill s  tha t  ha d bee n demonstrate d an d 
recit e th e fact s an d concept s tha t  ha d bee n explained . 

Two eighth-grad e socia l  scienc e classe s wer e use d fo r  thi s 
study .  Student s i n eac h clas s wer e divide d int o smal l  groups ; 
a tota l  o f  1 2 group s wer e formed ,  hal f  o f  whic h receive d th e 
constructivis t  instruction ,  an d th e othe r  hal f  receive d Direc t 
Instruction .  Eac h grou p o f  student s worke d wit h on e adul t 
mento r  ove r  th e cours e o f  a  two-wee k period ,  fo r 
approximatel y 5 0 minute s eac h day .  Th e learnin g objectiv e 
fo r  th e student s wa s t o us e idea s relate d t o correlatio n an d 
causatio n t o correctl y interpre t  newspape r  articles ,  analyz e 
arguments ,  an d mak e reasone d decision s abou t  socia l 
problems .  Al l  student s wer e give n a  pre -  an d posttes t 
measur e tha t  wa s designe d t o asses s thei r  abilit y t o us e 
correlatio n t o reaso n effectivel y abou t  complex ,  ill-structure d 
problems .  I n addition ,  a  rando m sampl e o f  2 4 student s wa s 
selecte d fo r  one-on-on e interviews .  Transcript s wer e use d t o 
asses s th e amoun t  o f  cognitiv e constructio n use d t o solv e 
problems ,  th e abilit y t o integrat e othe r  statistica l  concept s 
int o th e reasonin g process ,  th e sophisticatio n o f  th e evidenc e 
used t o suppor t  assertions ,  an d th e numbe r  o f  solutio n 
strategie s attempte d fo r  a  particula r  pai r  o f  intervie w tasks . 

The result s indicat e tha t  regardles s o f  instructiona l  styl e o r 
ability ,  th e students '  leve l  o f  reasonin g skil l  wa s significantl y 
highe r  o n th e posttes t  tha n o n th e pretest .  N o differenc e wa s 
detecte d o n th e pre-interview ,  bu t  student s receivin g th e 
constructivis t  mentorin g styl e engage d i n significantl y mor e 
questioning ,  revising ,  clarifying ,  an d elaboratin g tha n th e 
Direc t  Instructio n student s o n th e post-interview .  A 
significan t  treatmen t  b y tim e interactio n wa s als o foun d o n 
th e numbe r  o f  strategie s measure .  Qualitativ e analyse s 
sugges t  tha t  students '  strategie s fo r  representin g dat a wa s als o 
dependen t  o n th e typ e o f  instructio n received .  Ther e wer e n o 
significan t  effect s foun d i n th e abilit y t o integrat e othe r 
statistica l  concept s int o th e reasonin g proces s o r  th e 
sophisticatio n o f  th e evidenc e use d i n studen t  arguments . 

Overall ,  th e result s sugges t  tha t  "ther e i s  mor e tha n on e 
way t o ski n a  cat" :  no t  onl y ar e eighth-grader s abl e t o us e 
statistica l  concept s t o reaso n throug h comple x problems ,  bu t 
ther e exist s mor e tha n on e wa y fo r  a  teache r  t o guid e student s 
t o thi s point .  Th e cognitiv e processe s tha t  ar e use d b y 
student s t o arriv e a t  a  conclusion ,  construc t  a n interpretation , 
make a  decision ,  o r  analyz e a n argument ,  however ,  seem s t o 
diffe r  accordin g t o th e instructio n received .  A  metho d founde d 
i n constructivis t  principle s wil l  yiel d mor e activ e "effort s 
afte r  meaning "  (Bartlett ,  1932 )  tha n method s base d o n Direc t 
Instructio n theory .  Thus ,  i t  i s  critica l  tha t  teacher s mak e a 
prior i  decision s abou t  th e type s o f  cognitiv e processe s the y 
inten d t o cultivat e i n th e classroom ,  an d desig n learnin g 
environment s accordingly . 

References 

Bartlett, F. C. (1932). Remembering. Cambridge: 
Cambridg e Universit y Press . 

Brown ,  A .  L .  &  Campione ,  J .  C .  (1994) .  Guide d 
discover y i n a  communit y o f  learners .  I n K .  McGill y 
(Ed.) ,  Classroo m lessons :  Integratin g cognitiv e theor y 
and classroo m practice .  Cambridge :  M I T Press . 

Cognitio n an d Technolog y Grou p a t  Vanderbil t  (1990) . 
Anchore d instructio n an d it s relationshi p t o situate d 
cognition .  Educationa l  Researcher ,  79(6) ,  2-10 . 

Derry ,  S .  J. ,  Levin ,  J .  R. ,  Osana ,  H .  P. ,  &  Jones ,  M .  S . 
(i n press) .  Statistica l  gaming .  T o appea r  i n S .  P . 
Lajoi e (Ed.) ,  Reflection s o n statistics :  Agenda s fo r 
learning ,  teaching ,  an d assessmen t  i n K-12 .  Hillsdale , 
NJ:  Erlbaum . 

Gagne,  R .  M. ,  &  Briggs ,  L .  J .  (1979) .  Principle s o f 
instructiona l  design .  Ne w York :  Holt ,  Rinehart ,  an d 
Winston . 

Tarver ,  S .  G .  (i n press) .  Direc t  instruction .  T o appea r  i n 
W.  Stainbac k &  S .  Stainbac k (Eds.) ,  Controversia l 
issue s confrontin g specia l  education :  Divergen t 
perspectives .  Boston :  Ally n an d Bacon . 

100 7 

mailto:edcoho@showme.niissouri.edu

	cogsci_1997_1007



