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R E C O M M E N DATION No. 43

TO THE MINISTRIES OF EDUCAT I O N

c o n c e rn i n g

THE T E ACHING OF MAT H E M ATICS IN SECONDA RY SCHOOLS
( 1 9 5 6 )

The Intern ational Confe rence on Public Educat i o n ,

C o nvened in Geneva by the United Nations Educat i o n a l , S c i e n t i fi c
and Cultural Orga n i z at i o n , and the Intern ational Bureau of Educat i o n ,
and having assembled on the ninth of Ju ly, nineteen hundred and fi f t y -
six for its nineteenth session, adopts on the seventeenth of Ju ly, n i n e-
teen hundred and fifty-six the fo l l owing Recommendat i o n :

The Confe re n c e,

C o n s i d e ring that mat h e m atics has always had undisputed cultura l
and practical value and an important role in scientifi c, t e chnical and
economic progre s s , and that the present situation in the mat h e m at i c a l
field is without pre c e d e n t ,

C o n s i d e ring that mat h e m atical training is a benefit and a priv i l ege
for eve ry human being, wh at ever his ra c e, s ex , c o n d i t i o n , and activ i-
t i e s ,

C o n s i d e ring that to ensure wo rld progress and pro s p e rity the ge n e-
ral mat h e m atical level must be raised in line with higher technical and
s c i e n t i fic ex p a n s i o n ,

C o n s i d e ring that the va rious civ i l i z ations have all played a part in
the cre ation and development of mat h e m at i c s ,

C o n s i d e ring that psych o l ogy re c ognises that pra c t i c a l ly eve ry
human being is cap able of a certain amount of mat h e m atical activ i t y,
and that there is no reason to believe that gi rls are less able to study
m at h e m atics than boy s ,
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C o n s i d e ring that the teaching of mat h e m atics is becoming incre a-
s i n g ly scientific and effi c i e n t ,

C o n s i d e ring that Recommendation No. 31 concerning the
I n t roduction to Mat h e m atics in Pri m a ry Sch o o l s , adopted by the XIIIth
I n t e rn ational Confe rence on Public Educat i o n , needs to be ex t e n d e d,

Submits to the Ministries of Education of the seve ral countries the
fo l l owing re c o m m e n d at i o n :

Aims of mat h e m atics teach i n g

1) Th roughout both ge n e ral and vo c ational secondary educat i o n
eve ry possible endeavour should be made to ach i eve the aims of
m at h e m atics teaching bearing on intellectual capacity and the fo rm a-
tion of ch a ra c t e r. These aims lead to the logical process in action (thin-
k i n g, a n a ly s i n g, ab s t ra c t i n g, s ch e m at i z i n g, reasoning deductive ly,
ge n e ra l i z i n g, s p e c i a l i z i n g, ap p ly i n g, c ri t i c i z i n g, e t c. ) , to the qualities
of rational thought and its ex p ression (ord e r, p re c i s i o n , cl a ri t y, c o n c i-
s i o n , e t c. ) , to observat i o n , the concepts of space and nu m b e r, i n t u i t i o n
and imagi n ation in the ab s t ract fi e l d, attention and the power to
c o n c e n t rat e, p e rs eve rance and the habit of ord e red effo rt , and fi n a l ly
to the fo rm ation of the scientific outlook (objectiv i t y, i n t e l l e c t u a l
h o n e s t y, i n t e rest in re s e a rch , e t c. ) .

2) The operations of a practical ord e r, the adap t ation to the nat u ra l
e nv i ro n m e n t , and the need to understand the pro blems raised by tech-
n i c a l , economic and social activ i t i e s , m a ke it more and more necessa-
ry to understand current mat h e m atical processes (computat i o n , f u n d a-
mental ge o m e t ry, ge o m e t rical rep re s e n t at i o n , e q u at i o n s , fo rmu l a s ,
f u n c t i o n s , t ables and graphs). These fundamental ideas and means also
p l ay a part in an increasing number of pro fe s s i o n s .

3) Mat h e m atics and the ap p ro p ri ate process of thought should be
rega rded as an essential part of the education of a modern pers o n , eve n
if his wo rk is not of a scientific or technical nat u re. The teaching of
m at h e m at i c s , cl o s e ly coord i n ated with that of other subjects, s h o u l d
lead pupils to understand the part played by mat h e m atics in the scien-
t i fic and philosophical conceptions of the modern wo rl d.

4) One of the main aims of the advanced course of mat h e m atics in
upper secondary classes should be prep a ration for scientific or tech n i c a l
studies at higher leve l , whose mat h e m atical basis is steadily incre a s i n g.
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Place given to mat h e m at i c s

5) Mat h e m at i c s , a re q u i red subject in the va rious classes of the
l ower stage of secondary educat i o n , should have an adequate nu m b e r
of hours allotted to it.

6) In the upper stage of the science sections, ample time should be
allotted to the mat h e m atics cours e.

7) It is desirable that pupils with special aptitudes for the study of
science should have the opportunity of fo l l owing a more advanced syl-
l abus and of wo rking by themselve s .

8) Instruction in mat h e m atics of a cultural rather than a pure ly tech-
nical kind should be offe re d, at least as an option, in countries wh e re
in certain sections (arts sections, for example) mat h e m atics is not a
re q u i red subject.

9) In any marking scheme the weight given to mat h e m atics should
be pro p o rtional to the importance of the subject. Wh e re mat h e m atics is
a re q u i red subject, and part i c u l a rly in science sections, it should be
c o n s i d e red as one of the main bra n ch e s , e s p e c i a l ly for class pro m o t i o n
and the awa rd of leaving cert i fi c at e s .

S y l l abu s e s

10) The mat h e m atics syllabus of any particular section of a secon-
d a ry school confo rm to the ge n e ral aims of mat h e m atics teaching and
the particular needs of the section.

11) Mat h e m atics syllabuses should be kept up-to-date and adap t e d
to the progress of science and the needs of technical activities and
m o d e rn life, by discarding outdated questions. Special considerat i o n
should be given to the fact that some countri e s , in order to raise the
l evel of upper secondary syllabu s e s , h ave introduced analytical ge o-
m e t ry, i n finitesimal calculus, s t atistics and pro b ab i l i t y, and at t a ch
i n c reasing importance to the study of functions and ve c t o rs as well as
to the ap p l i c ations of mat h e m at i c s .

12) The difficulty and the extent of the subject matter to be taught
should be re l ated to the mental age corresponding to each cl a s s , and to
the pupils’ i n t e rests and needs. If it is desirable to teach more adva n-
ced wo rk to gifted pupils, c a re should be taken not to discourage the
less gifted pupils by imposing on them subject matter too complex fo r
their intellectual ab i l i t y.
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13) It is desirable to draw up curricula so as to base the teaching of
m at h e m atics on functional topics wh i ch bring out the ge n e ral notions
while coord i n ating the sep a rate bra n ch e s .

14) In this connection, it is also desirable to determ i n e, by care f u l
ex p e ri m e n t , to wh at extent the mu l t i fo rm stru c t u re of modern mat h e-
m atics can be made to enri ch secondary educat i o n .

15) It is desirable that teach e rs should be given freedom to ex t e n d
the scope of basic syllabuses by optional add i t i o n s .

M e t h o d s
16) Wh e re instructions on methods are give n , t h ey should take the

fo rm of advice and suggestions to bring teaching into line with
a dvances in the psych o l ogy of intelligence and the teaching of mat h e-
m at i c s , and with the nat u re and use of mat h e m at i c s , a theore t i c a l
science with ori gins in the real wo rld and effe c t ive power for action
upon it.

17) Eve ry effo rt  should be made to stimu l ate and encourage pupils
to learn mat h e m atics by active part i c i p ation in the development of the
s u b j e c t .

18) It is essential:

a ) to awa ken and maintain the pupils’ i n t e rest in both mat h e m at i c s
and its ap p l i c at i o n s ;

b ) to pay attention to the pupils’ own way of thinking in mat h e m a-
t i c s ;

c ) to adapt teaching to the pupils’ i n d ividual capacities and intel-
lectual grow t h , and gra d u a l ly to adapt it  to the needs of their future
a c t iv i t i e s .

19) It is essential:

a ) to proceed as often as possible from the concrete to the ab s t ra c t ,
e s p e c i a l ly in the lower cl a s s e s , and wh e n ever possible to make use of
a c t u a l , fi g u rat ive or imagined ex p e ri m e n t at i o n , in order to sugge s t
d e finition or demonstrat i o n ;

b ) to take into account that mat h e m atical know l e d ge arises thro u g h
the interi o ri s ation of concrete activity and the development of opera-
t i o n s ;

c ) to make use of questions wh i ch have a practical ori gi n , not only
in order to emphasise the utility of mat h e m at i c s , but also to motivat e
t h e o retical deve l o p m e n t s .
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20) It is import a n t :

a ) to lead the pupils to fo rmu l ate ideas and discover mat h e m at i c a l
re l ations and pro p e rties for themselve s , rather than impose on them
re a dy-made adult thinking; 

b ) to ensure the assimilation of ideas and operational pro c e s s e s
b e fo re introducing fo rmal ge n e ra l i s ation; 

c ) to conve rt into skills only those processes wh i ch have been fully
a s s i m i l at e d. 

21) It is essential:

a ) to give pupils ex p e rience of mat h e m atical entities and re l at i o n s
fi rs t , and only then to introduce them to deductive reasoning; 

b ) to extend deductive processes in mat h e m atics gra d u a l ly; 

c ) to train pupils to make up pro bl e m s , to search for and utilize
d at a , and to eva l u ate results; 

d ) to develop the subject heuri s t i c a l ly rather than to teach it dog-
m at i c a l ly; 

e ) to make pupils conscious of the stru c t u re of a hy p o t h e t i c a l
d e d u c t ive theory in wh i ch , on the basis of postulat e s , the theorems are
built up by demonstrations and new terms are introduced by defi n i-
t i o n s , so as to lead up to deductive logical tre atment. 

22) It is necessary :

a ) to study the mistakes pupils make, and to see in them a means of
u n d e rstanding their thought processes in mat h e m atics; 

b ) to lead pupils to control and to correct their wo rk themselves; 

c ) to give pupils a sense of ap p rox i m at i o n , o rder of mag n i t u d e, a n d
the re a s o n ableness of results; 

d ) to give pre fe rence to thought and reasoning rather than to mech a-
nical drill and learning by heart , and to limit the use of memory to
fixing fundamental results; e) to set ex a m i n ation pap e rs wh i ch will
call for mat h e m atical skill rather than mere cra m m i n g. 

23) It is import a n t :

a ) to encourage individual modes of ex p re s s i o n , even if only
ap p rox i m at e, and to improve them gra d u a l ly ;
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b ) to lead pupils towa rds precision and exactitude through their
need to commu n i c ate effe c t ive ly with other persons and to cl a rify their
thoughts; 

c ) to foster individual re s e a rch and initiat ive as mu ch as team wo rk ;

d ) to increase the number of pupils interested in mat h e m atics and to
assist in developing their fo rm ation and know l e d ge, by orga n i z i n g
cl u b s , l e c t u re s , competitions and other activities of an optional nat u re,
and by providing them with the necessary books and periodicals. 

24) It is essential:

a ) to emphasise the intrinsic unity of mat h e m at i c s , to cease putting
its va rious bra n ches into wat e rtight compart m e n t s , and to bring toge-
ther the va rious ways of solving a pro bl e m ;

b ) to indicate the main stages in the historical growth of the mat h e-
m atical ideas and theories being studied.

25) It is essential:

a ) to maintain the coord i n ation of mat h e m atics with the sciences
wh i ch make use of mat h e m at i c s ;

b ) to utilize the re q u i rements of mat h e m atical thought in order to
i n c rease accura cy, cl a rity and concision of language ;

c ) to ke ep the link intact between mat h e m at i c s , on the one hand,
and life and re a l i t y, on the other.

Te a ching mat e ri a l s

26) The evolution of the methodology of mat h e m atics calls for the
a d ap t ation of textbooks. Besides textbooks giving a graded intro d u c-
tion to ab s t ract ideas, the pupil should have access to books for rev i-
sion wh e re the subject matter is taken up again and orga n i zed on a
higher level. Books of re fe re n c e, s u p p l e m e n t a ry mat e ri a l , p o p u l a r
h a n d b o o k s , p e ri o d i c a l s , e t c. , should be ava i l able in eve ry class libra ry.
S u ch documentation should be adapted to the needs of the diffe re n t
sections and pay due heed to practical and technical needs, t h e o re t i c a l
d eve l o p m e n t s , and educational considerat i o n s .

27) Audio-visual aids, c o n c rete mat h e m atical models (from daily
l i fe, c o n s t ructed by pupils or teach e rs , or manu fa c t u red by commerc i a l
fi rm s ) , p l ay an incre a s i n g ly large part in teach i n g, and adva n t age
should be taken of their use to enable pupils to acquire mat h e m at i c a l
ab s t ractions active ly.
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Te a ch e rs

28) In mat h e m at i c s , p e r h aps even more than in other subjects, t h e
role of the teacher is of prime import a n c e. The re c ru i t m e n t , t ra i n i n g
and further training of mat h e m atics teach e rs should be the object of
special care on the part of the education authori t i e s .

29) Te a ch e rs entrusted with the teaching of mat h e m atics in secon-
d a ry schools should have studied mat h e m atics at a level considerably
b eyond that to wh i ch they will be re q u i red to teach. These studies
should include not only theoretical mat h e m atics but also some ap p l i e d
m at h e m at i c s , an outline of the history of mat h e m atical thought, t h e
m e t h o d o l ogy of mat h e m atical science itself, and the study of elemen-
t a ry mat h e m atics considered from a higher point of view.

30) Care should be taken to ensure that all pupils in the earl i e r
ye a rs and the less-able pupils in the later ye a rs are taught by the best
p o s s i ble teach e rs .

31) A d e q u ate pro fessional and psych o l ogical training should be
rega rded as a necessary complement of the teach e r ’s mat h e m atical stu-
d i e s , and should be based on clear and mat u re understanding of the
p rinciples and objectives of humanistic education. It  should give
emphasis to the stru c t u ral evolution of intelligence in re l ation to the
d evelopment of mat h e m atical thought. It should include the re l at i o n s
of the concrete and the ab s t ract and give proper place to the methodo-
l ogy of models in mat h e m atics teach i n g. The pro s p e c t ive teach e r
should be trained to observe and ex p e riment in the teaching of mat h e-
m atics. A b ove all, he should be interested in adolescents and their
a s p i rations and thus enabled to act as their leader and guide.

32) Serving mat h e m atics teach e rs should be in a position to ke ep
ab reast of modern developments in the theoretical mat h e m at i c a l
sciences important pre s e n t - d ay ap p l i c ations of mat h e m at i c s , a n d
recent advances in the teaching of the subject. Steps should be taken to
fa c i l i t ate teach e rs ’ f u rther training (lecture s , va c ation cours e s , s e m i-
n a rs. wo rk s h o p s , p ractical cours e s , p u bl i c at i o n s , e t c. ) .

33) Suggestions from specialist inspectors and educational adv i s e rs
and the example of the wo rk of ex p e rienced teach e rs , a re ex c e l l e n t
ways of improving the teach i n g.

34) In modern society secondary mat h e m atics teach e rs should
e n j oy the esteem and standing to wh i ch their scientific studies and
their vo c ation entitle them.
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35) The adequate teaching of mat h e m atics being an essential part of
e d u c ation in all countri e s , the teaching pro fession must at t ract suffi-
cient qualified teach e rs in this subject. This is of special import a n c e
since an adequate supply of mat h e m atics teach e rs gove rns the scienti-
fi c, t e ch n i c a l , economic and social development of all nat i o n s .

I n t e rn ational collab o rat i o n

36) Gove rnments and intern ational cultural and educational bodies
s u ch as  Unesco, the Intern ational Bureau of Educat i o n , t h e
I n t e rn ational Commission on the Te a ching of Mat h e m at i c s , and the
I n t e rn ational Commission for the Study and Improvement of the
Te a ching of Mat h e m at i c s , should promote by all means at their dispo-
sal (publ i c at i o n s , l e c t u re s , m e e t i n g s , ex h i b i t i o n s , t ravel and study
ab ro a d, e t c.) the intern ational ex ch a n ge of ideas, wo rk , re s e a rch and
results obtained in the teaching of mat h e m at i c s , so that the youth of
the whole wo rld may benefit without delay from the ex p e rience and
p rogress of teach e rs in all countri e s .
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