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Japanes e an d Amer ica n Teachers '  Implici t  Tlieorie s o f 

Mathematic s Learnin g an d Instructio n 

Jacobs, J.K., Yoshida, M., Fernandez, C. & Stigler, J.W. 
Universit y o f  California ,  Lo s Angele s 

B a c k g r o u n d 

While American mathematics teachers are having a difficult 
tim e shiftin g fro m thei r  traditiona l  approac h t o instructio n t o 
th e widel y recommende d "constructivist "  approach ,  Japanes e 
mathematic s teacher s consistentl y an d successfull y us e a  con -
structivis t  approac h i n thei r  elementar y schoo l  classroom s (eg . 
Stigler ,  Fernande z &  Yoshida ,  1990) .  Researc h suggest s tha t 
teachers '  belief s abou t  mathematic s an d instnistio n exer t  a 
larg e influenc e o n thei r  classroo m behavio r  (eg .  Thompson , 
1992) . 

Our  stud y investigate s th e natur e o f  America n an d Japanes e 
teachers '  implici t  theorie s regardin g mathematic s learnin g an d 
instruction . 

Method 

Subjects were 4 teachers from Los Angeles and 4 teachers 
fro m Kobe ,  Japan .  Al l  o f  th e participant s wer e currentl y 
teachin g elementar y school ,  an d ha d a t  leas t  5  year s o f  experi -
ence .  Th e America n an d Japanes e subject s wer e matche d t o 
hav e roughl y comparabl e teachin g experience . 

Each teache r  participated ,  individually ,  i n a  2  hou r  sessio n 
durin g whic h the y watche d an d critiquei d a  videotape d mathe -
matic s lesson ,  filme d i n eithe r  Nagano ,  Japa n o r  Chicago ,  IL . 
Hal f  th e teacher s fro m eac h countr y watche d th e Japanes e les -
son ,  an d hal f  fro m eac h countr y watche d th e America n lesson . 
Bot h lesson s cove r  th e sam e topi c (are a o f  a  triangle) ,  bu t 
exemplif y th e differen t  teachin g strategie s typica l  o f  thei r  cul -
ture .  Th e foreig n tape s wer e dubbed ,  an d th e session s wer e 
hel d i n th e teacher' s nativ e language .  Subject s watche d on e o f 
th e mat h lesson s i n it s  entiret y stoppin g th e tap e wheneve r 
the y wante d t o mak e a  comment .  Th e teacher s wer e specifi -
call y aske d t o addres s th e strength s an d weaknesse s i n th e 
instruction . 

Results 

We divided all of the teachers' comments about the lessons 
int o "ide a units "  — deflne d a s a  distinc t  shif t  i n focu s o r 
chang e i n topic .  Interrate r  agreemen t  i n identifyin g ide a unit s 
was 8 6 % ,  an d agreemen t  i n codin g th e ide a unit s range d fro m 
85-95% .  W e foun d tha t  th e majorit y o f  th e al l  th e teachers ' 
ide a unit s (82% )  coul d b e code d a s relevan t  t o on e o f  fou r 
issues :  wha t  student s shoul d d o durin g a  lesson ,  ho w instruc -
tor s shoul d us e language ,  h o w instructor s shoul d pac e lesson s 
and addres s abiUt y differences ,  an d h o w instructiona l  materi -
al s shoul d b e used . 

However  th e Japanes e an d America n teacher s ha d ver y dif -
feren t  thing s t o sa y regardin g thes e issues .  Th e Japanes e 
teacher s wante d t o see :  sign s o f  students '  intellectua l  engage -
ment ,  no t  to o m u c h talkin g b y th e teacher ,  a  relativel y slo w 
pac e wit h a  specia l  concer n fo r  slo w students ,  an d a  black -
boar d neatl y depictin g a  wid e arra y o f  studen t  responses .  B y 

contras t  th e America n teacher s preferred :  behaviora l  indica -
tion s o f  studen t  engagement ,  clea r  languag e an d explanation s 
by th e teacher ,  a  relativel y fas t  pac e wit h a  specia l  concer n fo r 
fas t  students ,  an d tha t  a  blackboar d b e use d b y th e teache r  o r 
fas t  students . 

Conclusions 

Four issues - student engagement, teachers' language, pace, 
and materia l  -  ar e th e cor e feature s o f  al l  o f  ou r  subjects '  theo -
ries  regardin g mathematic s learnin g an d instruction .  Thes e 
feature s fi t  wit h bot h th e America n an d th e Japanes e teachers , 
howeve r  th e parameter s ar e "set "  differently .  Thes e culturall y 
specifie d parameter s ma p easil y ont o existan t  classroo m prat -
ices . 

Japanes e mat h teacher s typicall y presen t  a n interestin g 
proble m fo r  thei r  student s t o wor k on ,  an d therefor e a  mai n 
requiremen t  i s studen t  intellectua l  engagement .  Teacher s us e 
minima l  direc t  instruction ,  a s th e student s figur e ou t  solution s 
on thei r  own .  I n a  problem-solvin g lesson ,  student s ca n 
searc h fo r  multipl e way s t o arriv e a t  th e sam e answer ,  s o ther e 
i s littl e nee d fo r  a  rapi d pace .  Teacher s ar e mor e concerne d 
wit h th e slowe r  students ,  an d ensurin g tha t  eac h chil d ca n fin d 
at  leas t  on e approac h t o th e problem .  Th e blackboar d 
becomes a  too l  t o neatl y depic t  th e wid e variet y o f  children' s 
solutio n strategies . 

America n mat h lesson s ar e typicall y teacher-centered . 
Students '  behaviora l  engagemen t  i s critica l  becaus e th e 
instructo r  i s  impartin g importan t  information ,  an d th e student s 
must  remai n on-tas k i n orde r  t o receiv e th e information .  Th e 
teachers '  rol e i s t o clearl y transmi t  knowledge ,  a t  a  pac e rapi d 
enoug h s o tha t  students '  d o no t  becom e bored .  Classroo m 
tool s ar e use d b y th e teache r  an d knowledgeabl e students ,  an d 
depic t  onl y correc t  answers . 

Implications 

Both American and Japanese teachers seem to have coherent 
implici t  theories ,  whic h m a p easil y ont o thei r  differin g class -
roo m instructiona l  approaches .  W e hypothesiz e tha t  i n orde r 
fo r  teacher s t o refor m thei r  classroo m practices ,  the y mus t 
simultaneousl y reflec t  o n an d questio n thei r  belief s abou t 
learnin g an d instruction . 
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