
CHAPTER II I 

Fundamental Idea s an d Objective s 
of Mathematica l Educatio n 
Lead pape r by Professor G . Polya, Ph.D. (Maths), 

Stanford University , California, U.S.A . 

I. Introductio n 
1. I  am deepl y indebte d t o th e organizer s o f thi s Commonwealt h Conferenc e o n 

Mathematics i n School s fo r havin g invite d m e t o presen t th e lea d pape r in this firs t 
session. I  regar d thi s invitatio n a s a  grea t honour , a  grea t challenge , an d a  grea t 
opportunity. Yet , I  mus t confess , I  am also very much embarrassed b y it . I  see great 
difficulties inheren t i n m y tas k an d I  don' t kno w whethe r I  a m goo d enoug h t o 
master them . 

2. First o f all , th e ai m o f thi s conferenc e i s eminentl y practical . Eac h o f u s ha s 
urgent practica l problem s a t home , an d expect s som e contributio n fro m thi s con -
ference t o thei r solution . Ye t th e them e o f today' s sessio n is : "Fundamenta l idea s 
and objective s o f mathematica l education" . Yo u ma y hav e th e impressio n tha t thi s 
theme is too remote fro m th e concret e practica l difficulties yo u hav e at home . 

3. Secondly , I  a m embarrasse d becaus e yo u ma y expec t m e to tel l you abou t th e 
latest result s o f th e scienc e o f education . Now , I  mus t confes s tha t I  do not believ e 
that there is such a thing as "the scienc e o f education" . In my opinio n teachin g is not 
a scienc e bu t a n art . Or , le t m e pu t i t a  littl e mor e carefull y (ther e i s no time fo r a 
very carefu l statement) : Teachin g is , for th e tim e being , muc h mor e a n ar t tha n a 
science. Yet, if this is so, I cannot tel l you scientifi c truths , just my persona l opinion s 
and i t i s embarrassing fo r a  mathematician t o asser t things he canno t prove . 

4. Here I  am , however , and , a s fa r a s I  ca n see , I  ca n d o nothin g bette r tha n tel l 
you m y persona l opinion s whic h I  acquire d i n doin g mathematics , i n teachin g 
mathematics, an d i n thinkin g about th e ways of doin g and teachin g mathematics fo r 
a goo d bi t mor e tha n hal f a  century . I  woul d b e glad , o f course , i f I  coul d fin d 
among you kindred souls who hold simila r opinions . Yet i t is, in fact , mor e importan t 
to rous e thos e amon g yo u wh o hav e differen t opinions , becaus e th e tas k o f thi s 
opening address is to star t a  debate . 

5.1 mus t discus s generalities , bu t I  shal l tr y t o avoid empty generalitie s and kee p 
as clos e t o mor e concret e practica l questions as I can. Generalities are needed t o pu t 
the detail s int o th e right  perspective . I  wis h t o presen t yo u a  "philosophy" , bu t I 
shall emphasiz e simpl e point s an d obviou s commo n sense . Afte r all , I  a m not quit e 
a philosopher . D o yo u kno w wha t a  philosophe r is ? A  philosophe r know s EVERY-
THING but nothing else . 
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II. General objectives of the Schoo l 
6. The family sends the child to the state supporte d school . What should th e schoo l 

do? Th e state , th e family , th e neighbours , th e publi c opinion , everybod y agrees , 
sometimes eve n th e chil d himself : Th e schoo l shoul d enabl e the chil d t o have a job, 
to earn a  living. So it is in the Unite d States , in other highl y industrialized capitalisti c 
countries, even in communisti c countries . 

7. In an y socia l syste m th e chil d shoul d develo p int o a n adul t wh o can take car e 
of himsel f an d i s wel l adapte d t o th e community . Th e tas k o f th e schoo l i s t o 
contribute its  share  to  the  child's  development.  I n a  ver y primitiv e an d ver y stabl e 
community ther e i s no nee d o f schools : Th e chil d i s sufficientl y educate d a t hom e 
and b y unplanne d contact s wit h othe r member s o f th e tribe . I n general , th e mor e 
complex th e community' s economi c structur e an d th e mor e rapi d it s technologica l 
or social change, the greater become s the share o f th e school in the child' s education . 
In the Unite d State s there is a definite trend : Th e young people stay in school longer 
and longe r an d th e taxpayer s vot e highe r an d highe r sum s fo r th e schools . An d w e 
can observe a  similar tren d almos t everywhere . 

8. To tur n th e chil d int o a n employabl e adul t i s a  crude and narrow aim . In fact , 
if w e conceiv e thi s aim too narrowly w e are almost boun d t o miss it. Observe that in 
a comple x economi c syste m ther e ar e man y differen t kind s o f jobs . Th e individua l 
should fin d th e job fo r whic h h e i s th e mos t suitable ; this is not onl y in his interest 
but als o i n th e interes t o f th e community . Yet , to choos e the most suitabl e he mus t 
know al l th e possibilitie s an d s o h e mus t hav e som e knowledg e o f th e whol e worl d 
around him , some sor t o f general culture . 

9. Moreover, to fill his job well , he must b e wel l developed. Yet w e do not kno w in 
advance wha t kin d o f jo b th e growin g chil d wil l eventuall y have , an d s o w e mus t 
develop him a s far a s possible in all respects. 

10. An d so, beyond the crude and narrow objective "tur n ou t employabl e adults" , 
there appear higher and wider objectives of the school : Develop all  the inner  resources 
of the  child.  Give  him general  culture. 

11. I  thin k tha t th e ol d Gree k philosophe r Plat o woul d no t disapprov e o f thes e 
wider aims . I hope tha t yo u don' t disapprov e o f them . 

III. Narrow objectives of mathematical education 
12. I n a n economi c syste m tha t i s above a certain primitiv e leve l analphabets are 

scarcely employable . Henc e ther e arise s th e obviou s nee d o f a  primar y schoo l tha t 
should teac h ever y chil d th e thre e R's , reading , writing , arithmetic . Le t m e us e (i n 
this general introductory talk) the term "primary school " in a  not to o sharpl y circum -
scribed sens e whic h i s roughly th e following : Th e schoo l that ever y chil d o f th e age 
6 t o 1 2 shoul d attend . T o teac h th e rudiment s o f arithmeti c (th e natura l number s 
and th e fou r basi c operation s wit h natura l numbers ) i s an obviou s crud e minimu m 
task o f th e primar y school . Let me add tw o items which are almost a s necessary an d 
then w e arriv e a t a  somewha t enlarged , bu t stil l very modest ai m o f primary mathe -
matical education : 
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Primary narrow objective: 
(1) Arithmeti c o f natural numbers (+ , — , X , ÷) 
(2) Length , area, volume 
(3) Fractions , percentag e 

Also th e ter m "secondar y school " shoul d b e used in this talk in a not to o sharpl y 
defined sense : A school that som e childre n o f the age 1 2 to 1 8 should attend . An d le t 
us consider a  corresponding modes t ai m o f mathematica l education : 

Secondary narrow  objective: 
Professional preparatio n of prospective technica l personne l (technicians , engineers , 

scientists, managers). 

13. Le t m e emphasiz e tha t th e tw o objective s jus t formulate d ar e severel y 
restricted, narrow , minimum goals , dictated b y obvious economic needs. I think tha t 
there i s littl e doub t tha t th e school s shoul d attai n thes e narro w objectives . Ye t I 
think too , an d I  hop e tha t mos t o f yo u wil l agree , tha t th e schools should d o mor e 
and also attain som e wider and highe r objectives . 

14. Le t me point ou t tha t thos e narrow objective s themselve s may lead t o certai n 
wider objectives . 

15. Ther e i s n o doub t tha t th e primar y schoo l should teac h arithmetic . Now, fo r 
all practica l purposes , i t i s sufficien t tha t peopl e d o thei r arithmeti c mechanically; 
only som e spee d an d accurac y matters . Ye t th e schoo l shoul d d o more : W e should 
teach th e childre n t o d o thei r arithmeti c insightfully.  Why ? Becaus e teachin g the m 
so w e ma y ge t result s faste r an d mor e permanen t results . Insightfu l knowledg e i s a 
more ambitiou s ai m tha n mechanica l knowledge . Yet , i n teachin g a s i n othe r 
activities, the mor e ambitious aim may have more chance s of success . 

16. Now , le t u s loo k a t th e secondar y school . Mathematic s abov e th e primar y 
level is strictly mandatory, immediately necessar y only for prospectiv e user s of mathe -
matics, fo r certai n kind s o f technica l personnel . Ye t whe n th e chil d enter s th e 
secondary schoo l w e don' t kno w ye t whethe r h e wil l or wil l not exercis e a  technica l 
profession late r an d s o w e ar e oblige d t o teac h mathematic s to al l entrants. Now, it 
would b e a  sa d thin g i f the futur e non-technicians , who may b e the majority , woul d 
derive n o benefi t fro m year s of mathematica l study . Therefore w e must fin d a  wider 
objective fo r th e teachin g o f mathematic s i n th e secondar y schoo l s o that i t shoul d 
offer somethin g t o bot h kind s o f students , t o those wh o will , and t o those wh o wil l 
not, use mathematics in thei r late r studie s or profession . 

IV. General Wider Objectives 
17. I  have trie d har d t o sho w you tha t startin g from narrowl y restricte d goal s of 

education w e may arrive at wide r objectives an d higher ideals: 

Serve the individua l and th e community . 
Develop al l the inne r resources o f the child . 
Several such general objectives o f education hav e been proposed , from Plato down -
ward, in various formulations. Her e are a few : 
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General culture . 
Discipline o f the mind . 
Desirable habits of thinking . 
Mental and emotiona l maturity . 
A well balanced personality . 
Which one of thes e aims do you prefer ? Whic h one deserves to b e preferred ? 

18. I  don' t know . I  thin k tha t al l thes e aim s ar e respectable , I  believe that the y 
are al l desirable , bu t I  don' t kno w whic h on e i s th e mos t desirabl e —  an d i f I  di d 
know I  woul d no t tak e th e tim e t o discus s i t here . Because , u p t o a  certai n point , 
it doe s no t matter . Thes e objective s certainl y overla p a  good dea l an d eve n thos e 
sounding rathe r differen t ma y lead , i f reasonabl y interpreted , t o th e sam e practica l 
consequences. 

19. Eac h ai m mentione d embodie s som e hig h idea l worth striving for. Ye t ever y 
one ma y b e worthles s i f yo u pa y onl y li p servic e t o it , an d i t ma y b e wors e tha n 
worthless i f i t i s used as a cheap and empt y sloga n by pretentious incompetents wh o 
are usually the more pretentious the more incompetent the y are . Each of those ideals 
is worthwhile provided tha t yo u honestl y believ e in it. And i t is really valuable if yo u 
earnestly tr y t o liv e u p t o it , i f yo u translat e i t int o th e everyda y practic e o f th e 
school. 

20. You r ideal, whatever it is , should b e somehow presen t i n your min d wheneve r 
you ar e plannin g th e curriculum , o r preparin g yoursel f fo r th e nex t lesson , o r 
choosing a  proble m fo r homework . Doe s th e ite m yo u ar e considerin g contribut e 
to som e practical , clearl y define d narro w objective ? O r doe s i t contribut e t o som e 
wider objectiv e suc h a s genera l cultur e o r menta l discipline ? I f i t doe s not , wh y 
should yo u bothe r o r wh y shoul d yo u bothe r th e childre n wit h it ? A  chil d i n 
your clas s o r hi s fathe r coul d as k you : "But , teacher , wha t i s it good for?" Can yo u 
answer thi s question t o your ow n satisfaction ? 

21. M y opinio n is : Hav e som e ideal , se e th e detail s o f you r professio n i n th e 
light of your ideal , and realize that an y detai l may raise the questio n "Wha t i s it goo d 
for?" The n you wil l become a better teacher . 

V. O n learning: Two simple rules 
22. I  have t o sa y no w a  fe w word s o n th e proces s o f learning . Thi s i s a  subjec t 

about whic h ol d philosopher s an d moder n psychologist s said and wrot e and printe d 
more tha n an y on e o f u s coul d read . Ye t whateve r w e rea d w e shoul d rea d wit h 
attention an d accep t onl y wha t w e ca n confir m o n th e basi s o f ou r ow n wel l 
digested experience . 

23. I  wis h t o concentrat e upo n tw o point s whic h a  teache r shoul d neve r dis -
regard an d whic h ma y easil y aris e i n ou r late r discussion . The y ar e simple , ca n b e 
formulated i n everyda y language , the y ar e essentiall y classical , and pretty generally , 
if no t universally , accepted . I  wil l cal l the m "principle s o f learning" but i f you wis h 
to cal l them "rule s of thumb " instead o f "principles " I  shal l no t b e offende d a t all . 
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24. (1 ) Active  learning.  I t ha s bee n sai d again and again tha t learnin g should b e 
active, no t merel y passiv e o r receptive . I t ha s als o bee n said , alon g th e 
same line , tha t th e bes t wa y t o learn anything is to discove r i t b y your -
self. This idea is very old, it can be traced bac k to Socrate s who expresse d 
it b y a  picturesque metaphor : Th e ideas should b e born i n the student' s 
mind an d th e teacher shoul d ac t onl y a s midwife . 
Yet tim e i s limited , th e teache r canno t wai t whe n th e labo r o f child -
birth i s to o lon g an d difficult . Moreover , w e canno t expec t tha t hig h 
school kid s wil l rediscove r th e whol e o f human science , and s o we must 
settle fo r somethin g less : Let  the  students  discover  by  themselves  as 
much as  feasible under  the  given circumstances. 

(2) Consecutive  phases.  I t ha s bee n sai d agai n an d agai n that , i n learning , 
things shoul d com e befor e words , th e concret e befor e th e abstract , 
doing an d seein g befor e verba l expression , an d s o on . I  thin k tha t yo u 
can fin d quotation s t o som e suc h effec t i n th e writing s o f al l famou s 
educators, from Comeniu s to Montessor i and after , bu t le t me quote just 
one, a sentence by Kant: Thus  all human cognition  begins  with intuitions, 
proceeds from  thence  to  conceptions,  and  ends  with  ideas. 
It seem s to me that thi s sentence suggest s at leas t some , if not all , of th e 
more importan t prioritie s t o whic h we , as teachers, must pa y attention . 
Yet le t m e paraphras e it , restat e i t i n mor e down-to-eart h language : 
Learning begins  with  action  and  perception,  proceeds  from  thence  to 
words and concepts,  and  should end  in  desirable mental habits. 
I hop e tha t thi s sentenc e touche s th e righ t chor d wit h you. To explai n 
it thoroughl y woul d nee d clos e consideratio n o f severa l example s fo r 
which w e obviousl y hav e no time . I believe, however, that th e tw o rule s 
formulated her e ca n yiel d valuabl e guideline s t o teacher s wh o under -
stand them seriously, intimately, on the basis of their own well considered 
personal experience . 

VI. On problems, problem-solving, and the tactics of problem-solvin g 
25. I  expec t tha t yo u hav e essentiall y know n al l o r mos t o f th e objective s o f 

education an d mathematica l educatio n an d als o th e principle s o f learnin g I  hav e 
mentioned s o far , bu t I  though t tha t i t migh t b e usefu l t o remind yo u o f them an d 
emphasize suc h points as may aris e in one way o r another in our late r discussions . 

26. I  a m gla d tha t I  ca n say something less well-known an d mor e personal abou t 
the next topic . 

(a) Fro m an y on e of th e general objectives mentione d yo u ca n get down t o 
concrete detail s o f th e curriculu m i n man y differen t ways : There i s no 
scientifically guarantee d bes t wa y o f teaching , ther e ar e a s many goo d 
ways of teaching as there are good teachers . 
Yet ther e i s one specific poin t abou t whic h there i s little dissension : Al l 
experts agre e tha t mer e possessio n o f informatio n i s o f littl e valu e i n 
mathematics. To know mathematics means to be able to do mathematics: 
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To us e mathematica l language , t o fin d th e unknown , to check a proof, 
and s o on . Therefore , t o teac h mathematic s w e mus t giv e opportunit y 
to the studen t t o d o mathematics . 
There are many ways of doing mathematics but , from severa l viewpoints, 
solving problem s appear s a s th e mos t cardina l mathematica l activity . 
"The solution o f problem s is the most characteristi c and peculia r sor t o f 
voluntary thinking", wrote the renowned America n psychologis t Willia m 
James. I n fact , solvin g problem s ma y b e considere d a s th e specifi c 
achievement o f intelligence , an d intelligenc e i s th e specifi c gif t o f man -
kind. Adult s ar e workin g a t thei r problem s an d worryin g abou t them , 
and children' s play , whic h is an anticipation o f adul t life , is often a  sort 
of problem-solving . Solvin g mathematica l problem s at thei r level comes 
early an d quit e spontaneousl y t o som e children , an d I  thin k tha t al l 
children coul d b e made ready fo r i t pretty earl y by the right approach . 
At an y rate , highe r mathematica l activitie s (suc h a s framin g ne w con -
cepts, buildin g theories , constructin g axiomati c systems ) presuppos e 
considerable mathematica l experienc e whic h mus t b e acquire d mainl y 
by solvin g problems . 
Hence i t i s wel l justifie d tha t al l mathematica l textbooks , beginnin g 
with th e Rhin d papyrus , contai n problems . Th e problem s may even be 
regarded a s th e mos t essentia l content s o f a  textboo k an d problem -
solving b y th e student s a s th e mos t essentia l par t o f mathematica l 
instruction. 

Yet "problem-solving" , whic h becam e a  sor t o f sloga n recently , mean s 
different thing s to differen t people . 
One thin g i s t o teac h a  specifi c procedur e t o solv e a  specifi c kin d o f 
problem, fo r instanc e th e usua l formul a t o solv e quadrati c equations . 
This ma y b e usefu l fo r certai n student s wh o nee d suc h specifi c skil l in 
their futur e professio n o r in later studies , perhaps for a n examination — 
yet i t i s hardly usefu l in  itself  fo r th e genera l student . Wh y should th e 
future lawye r o r the future truckdrive r solv e quadratic equations ? 
A ver y differen t thin g i s t o le t th e student s d o mathematical problem s 
in the hope that desirabl e menta l habits wil l result fro m thei r work , suc h 
as orderliness, precision, ability to concentrate , ability to handle abstrac t 
concepts, t o name som e of th e more popularly know n objective s o f thi s 
kind. 
There are problems and problems . We must b e especially concerne d her e 
with the difference betwee n routine problems and non-routine problems. 
A routine proble m ha s a specific aim, it should teac h the studen t t o us e 
correctly thi s o r that particula r rule o r procedure o r definition , i t offer s 
drill an d practice , an d i t doe s no t deman d an y invention o r originality . 
To solv e a  quadrati c equatio n wit h give n numerica l coefficient s i s a 
routine problem for a student wh o has been show n th e genera l formula . 
On th e contrary , a  non-routin e proble m challenge s th e student' s 
inventiveness an d originality , i t shoul d ai m a t som e mor e genera l an d 
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higher objective , an d I  believ e tha t n o highe r objectiv e o f secondar y 
mathematical educatio n ca n b e attaine d withou t th e judiciou s us e o f 
non-routine problems . 
I mus t confes s t o you tha t I  feel uncomfortabl e whe n I have to listen t o 
a speaker on problem-solving who does not discriminat e betwee n routin e 
and non-routin e problems . An d I  fee l particularly uncomfortabl e whe n 
the whol e behaviou r o f th e speake r arouse s th e suspicio n tha t h e ha s 
never solved a  non-routine proble m himself . 
Yet I  ma y b e prejudiced : Non-routin e problem s ar e crucia l fo r tha t 
objective o f secondar y mathematica l educatio n tha t I  personally prefe r 
to all others. My favourite ai m is: Mathematical problems should b e used 
to implan t i n th e students ' mind s whateve r attitude s an d procedure s 
may b e generall y usefu l fo r solvin g an y kin d o f problem, the tactics  of 
problem-solving. 

(c) I  hav e now arrived a t my favourite topic . Of course , I would lik e to tal k 
about i t a  lot , bu t ther e i s time onl y fo r a  brie f an d rathe r imperfec t 
sketch. 
In teachin g problem-solvin g i n the mathematics clas s we quite naturall y 
come acros s attitude s an d pattern s o f thought , th e usefulness o f whic h 
is not restricte d t o mathematica l problems . 
You al l know tha t widesprea d ba d habi t o f students : When they hav e t o 
solve a  problem , especiall y i n a n examination , the y div e int o compu -
tations or constructions without having quite realized wha t th e propose d 
problem actuall y is . Yet th e righ t attitud e i s just th e opposite : Firs t o f 
all, understand you r problem. Distinguish its principal part s and see each 
of the m a s clearl y a s yo u can . Tr y t o forese e th e resul t —  ther e i s 
perhaps a n eas y wa y t o estimat e th e unknown . Yet , abov e all , tr y t o 
conceive a  plan befor e yo u div e into details . 
What I  hav e trie d t o describ e here is an attitude th e usefulness o f whic h 
extends fa r beyon d elementar y mathematica l problems , ye t w e ca n 
impress it o n th e students ' minds in the mathematics class . This attitud e 
(which woul d deserv e a  mor e carefu l an d mor e detaile d descriptio n 
illustrated b y example) belongs to the tactic s of problem-solving . 
I hav e troubl e tearin g mysel f awa y fro m thi s topic . Ye t le t m e jus t 
mention a  problem-solvin g procedure , develope d o n elementary mathe -
matical problems , th e interes t o f which , however , extend s fa r beyon d 
them. It s discover y wa s attribute d t o th e philosophe r Plat o b y som e 
ancient authors. It wa s certainly develope d b y the Greek geometers who 
called i t "analysis " whic h mean s "solutio n backward " in Greek. As the 
word "analysis" is used today in several different meaning s it is preferabl e 
to us e som e othe r ter m suc h a s "regressiv e argument " o r simpl y 
"working backward" . Th e procedur e i s mentioned i n mos t olde r text -
books o f geometry : W e begi n b y "takin g fo r granted " th e result , th e 
conclusion that we have to prove o r the figure tha t w e have to construct . 
Then w e deriv e fro m i t som e othe r conclusio n o r figure , henc e stil l 
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another one , an d s o on , unti l w e arriv e a t th e hypothesi s o r th e dat a 
proposed. A fuller descriptio n illustrated b y appropriate example s woul d 
show tha t thi s procedur e o f "workin g backward " i s b y n o mean s 
restricted t o geometry , bu t ha s a wider interest; it belongs in fac t t o th e 
tactics of problem-solving . 
The foregoin g examples , t o whic h I  a m no t allowe d t o ad d more here , 
should giv e you a  first ide a of th e "tactic s o f problem-solving". 1 

It i s m y convictio n whic h I  wis h t o expres s her e a s strongl y a s I  can : 
The teachin g o f mathematic s in the  secondary  school  should  emphasize 
the tactics  of  problem-solving. 
Some o f th e student s will , others wil l not, use mathematics afte r leavin g 
the secondar y school . Fo r user s o f mathematics th e tactic s of problem -
solving may be the beginning of their professiona l attitude . For non-user s 
it ma y easil y b e th e mos t usefu l thin g that remain s with them fro m th e 
mathematics o f th e secondar y school . 
There i s much more t o sa y about problems , problem-solving, th e tactic s 
of problem-solving , and th e relation o f these things to th e general objec -
tives o f mathematica l educatio n an d th e curriculum . Perhaps there wil l 
be a n opportunit y later , i n a  workin g group , fo r a  conversatio n o n th e 
details of certai n question s raised . 

VII. Conclusion 
27. Th e time has arrived fo r lookin g back a t the discussio n o f the pas t hour . 
I hav e talke d t o you abou t problems , problem-solving, and th e tactics of problem -

solving. Ye t I  di d no t urg e yo u t o adop t m y views . I f ther e wa s anythin g in what I 
have sai d tha t wil l star t yo u reconsiderin g thi s o r tha t poin t o f you r teachin g it wil l 
be enough and a  great satisfactio n t o me . 

28. M y view s o n problem-solvin g i n th e school s sprin g fro m a  genera l outloo k 
which yo u ma y cal l m y "educationa l philosophy" . I t i s a  ver y informal , down-to -
earth philosoph y an d I  presente d it , or , rather , hinte d it , t o yo u ver y informall y 
just "betwee n th e lines" . An d certainl y I  di d no t urg e yo u t o adop t it . In teaching , 
you see , a s in man y othe r things , i t doe s not matte r muc h wha t your philosoph y is; 
it matter s mor e tha t yo u have  a  philosophy ; bu t i t matter s very much whethe r yo u 
do or don' t liv e up to your philosophy . 

29. Ma y I  repea t it : I  hop e tha t ther e i s som e highe r objectiv e o f your teachin g 
and tha t yo u tr y t o se e th e detail s of you r everyday wor k in the ligh t of tha t highe r 
objective. Whe n som e ite m come s u p fo r decision , you r firs t questio n mus t be , o f 
course: Doe s i t serv e som e narro w objectiv e prescribe d b y th e need s o f th e 
community? I f i t doe s not , wha t i s i t goo d for? Doe s it serv e your wide r and highe r 
objective? 

30. I t woul d help , I  think , i f w e approache d th e comin g discussion s o f thi s 
conference i n the spiri t o f these questions . 

1 Which is better calle d "heuristics " in other contexts : I  used th e latte r ter m i n my books : 
How to  Solve  It,  Princetow n Universit y Press , 1945 ; 2nd edition , Doubleda y an d Co. , 1957 . 
Mathematics and  Plausible  Reasoning,  vol . 1  and 2 , Princetown Universit y Press , 1954 . 
Mathematical Discovery,  vol . 1  and 2 , John Wile y an d Sons , 1962/65 . 
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