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Mathematics is one o[ the fast· 
est growing field~ of learning to· 
day; there has never been a time 
when changes have occurred with 
such rapidity. These changes in· 
elude the extensive de\elopment 
o[ topks such as me:1sure theory, 
linear programming, theory o[ 
games, antl topology. They also 
include the application of mathe· 
matics to areas such as conununi· 
cation, trafhc, and the biological 
and physical sciences. ~lore signi· 
ficant antl bask than all ol these 
changes, however, is the de,·elop· 
mem of a new and broader \'iew 
of the nature ol mathematics it· 
self. This change in the conception 
o[ mathematics has permitted 
weater freedom which in turn has 
stimulated new discoveries. 

The emlution of mathenrntical 
theories and inno\'Cllions in the ap· 
plications of new mathematical 
processes and techniques o('cur with 
such breathtaking rapidity that 
any attempt itt a comprehensive de· 
finition would be like elute.bing 
the wind. Closer observation o[ 
what is happening, however, re· 
veals certain characteristics: cm· 
phasis on the abstract and tlecl uc· 
tive nature of mathematics, con· 
cern for its structure, interest in 
logical foundations, clarity and 
precision in expression of ideas, 
and recognition of the role of in· 
tuition and imagination in mathe· 
ma tics. 

'111e development of mathe· 
matical research and the needs of 
scienc:e have brought about an 
awareness of the power o[ mathe· 
matics to create new entities. These 

adaptatiom., dependent not upon 
an "intuition o{ the sense~ directly 
inspired by the material world," 
but rather on abstract manipula· 
tions, make possible the He:1tion 
o( new numbers, new space~ o[ 
many climcnsiom, and relations 
impossible to visuali1.e in our space 
(I :51). 

To say that mathematics is de· 
ductive is to make reference to 
that aspelt of mathematics which 
starts with unclelinetl words, other 
words defined in terms of these, 
and assumptions ac<.eptecl in the 
particular system, and which builds 
th r o 11 g h suc.c.essive statements 
proved by logical reasoning. To 
~top at thii. point, however, would 
be to di~ eg:ml the important lrn­
man clements in mathematic.s. The 
discovery of new ideas and new 
theorem~ is a highly intuitive, 
creati\'e process requiring imagi· 
nation aml invol\'ing aesthetic en· 
joymcnt. According to A. E. 
l\lecler, fr., imagination, concep· 
Lion, and generalization are the 
charac.tcristics of the mathemati­
ci:m and "re:1soning is, in the 
words of a philosopher of a by­
gone generation, but the smooth 
pavement on whid1 the chariot ol 
the mathematidan rolls" (2:58•1). 

\\1hen structure is of importance, 
mathematics cannot be presented 
as a rnllection of manipulative 
tricks or rules telling students what 
to do or how to get the answer in 
so many steps. Unilying themes 
replace unrelated topics. A study 
of fundamental ideas which char­
ac. terize mathematics permits one 
to recognize the interrelationships 
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which exist among seemingly dis· 
tinrt entities and equips him with 
the power to attack new problems. 

Set theory, or a way of thinking 
o[ several things or ideas as being 
grouped together and combining 
ancl comparing several such collec· 
tions to determine relationships, 
has found extensive use in almost 
every new treatment of mathe· 
matics. Ideas may be expressed 
more prec.isely, basic wncepts may 
be clarified, and extensions o[ the 
known or new ways of looking at 
things are made possible through 
the set-theoretic approach. Logical­
ly speaking, it would be possible to 
derive almost all of mathematics 
from the theory of sets. Lucienne 
Felix says that "modern mathema· 
tics rests on the substructure of 
mathematical logic and the theory 
oC sets" (1:91). 

NEW SECONDARY 
1\IATHEl\IA TICS CURRICULA 

" 7ith the rapid de\'elopment of 
new ideas, new vocabulary, and 
new points of view, it is evident 
that the old mathematics curri· 
culum is woefully inadequate. 
J\lathematics wurses in the schools 
must change loo if students arc 
to be able to understand mathe· 
matics and appreciate the impor· 
tant place whic.h it occupies in to· 
day's wlture. 

EDUCATIONAL PERSl'ECllVE5 



During the past ten years, many 
different groups have been work­
ing with changes in the secondary 
school program. The Summer 1960 
issue o[ Studies i11 Ma thematics 
Edurntio11, published by Scott, 
Foresman and Company, described 
28 improvement programs for 
school maLhematics. A U.S. Office 
of Education publication in 19GO 
listed 73 projects concerned with 
improving mathematics education 
across the nation. Most of them 
represent the cooperative effort o[ 
teachers of mathematics and con­
temporary mathematici;ms in re­
search and industry. Many have 
made recommendations for changes 
in the content and emphases in 
high sdwol courses. l\fany have 
developed curriculum materials for 
use with secondary school stud ems. 

Among the groups which have 
made important contributions to 

the improvement of mathematics 
teaching are: The College Entrance 
Examination Bo a rd Advanced 
Placement Program in organizing 
college level courses in high schools 
and obtaining credit and place­
ment in college5 for completion o[ 
courses and satisfactory examina­
tion scores; the College Entrance 
Examination Board Commission 
on Mathematics which has made 
far·reaching recommendations on 
the improvement of the curricu­
lum; the University of l\faryland 
Mathematics Project in its prepa­
ration of seventh and eighth grade 
textbooks and teachers' guides; the 
School Mathematics Study Group 
and its development of materials 
for grades 4 - 12; the National 
Council of Teachers of i\Jathe­
malics Secondary School Curricu­
lum Committee and its recom­
mendations for instruclion and 
proposals for strengthening mathe­
matics education; and the Univer­
sity of Illinois Committee on School 
Mathematics. 

Of all of these, the School l\lathe­
matics Study Group, composed of 
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high school teachers, university 
mathematicians, school administra­
tors, and representatives of science 
and industry, is the largest united 
effort to improve school mathe­
matics, As many as 100 mathemati­
cians and JOO teachers have served 
on writing teams since 1958 to 
produce mathematically sound ma­
terial for high school classes. Re­
visions were made after trial use 
o( the materials by hundreds of 
teachers and thousands of students 
all over the United States. Text­
books, supplementary pamphlets, 
and teachers' manuals are now 
a\•ailable for grades 7 - 12. A sam­
ple text for the upper elemelllary 
grades is also available. 

Along with this increasing in­
\'olvement of university scholars in 
the development of new curricula 
has been another cooperative ef­
fort of professional educators, 
mathematicians, scientists, and psy­
chologists to re-examine the nature 
of the learning process and investi­
gme new approaches to the te;1ch­
ing of various courses. 

No program, however, seems to 
have captured the spirit of modern 
mathematics, provided ror the de­
\•elopment of "enthusia!.tic ~tudents 
who understand mathematics," and 
utili:t.ed sound pedagogical prin· 
dples better than the University 
of Illinois Committee on School 
l\Jathcmatics (U ICSi\I). For this 
reason I am taking illustrations 
of what the newer programs in 
mathematics are attempting to do 
from the UICSM program. 

The UJCSM, a committee com­
posed of members of the College 
of Education, the College of En· 
gineering, and the College of Lib­
eral Arts and Sciences of lhe Uni­
versity of Illinois, has guided over 
a ten-year period the work of the 
projccl staff in developing instruc­
tional nrnterials and training teach­
ers for a new second•try ~chool 

mathematics curriculum. 
To develop a curriculum which 

would stimulate students' interest 
in mathematics and promote un­
derstanding of mathematical con­
cepts, the language of the text is 
made as unambiguous as possible 
and discovery of generalizations by 
students is encouraged. 

In developing precision in lang­
uage, a distinction is made be­
tween things and names of things, 
hence between numbers and nu­
merals. Developing the understand­
ing that each number has many 
names allows greater flexibility 
and simplifies working with num­
bers, since one can then select the 
particular numeral whith is most 
help[ul in each situation. For 
example, in finding the sum of 
1,2,3,4-,5,u,7 ,8, and 9, recognizing 
'I +9', '2+8', '3+7'. and '4+6' as 
names for the number 10 makes it 
easy to arrive at '15. More impor­
tant, this distinction clears the way 
for a meaningful treatment of 
variables and serves as preparation 
for the important job of stating 
generali:t.illions about numbers. 

These two emphases of discov­
ery of principles and procedures 
on the part of students, and of 
precision in language are closely 
l·onnected aml seem to complement 
each other well, for new discov­
eries arc easier to make once ear­
lier discoveries have been precisely 
stated, and skill in precise use of 
language enables student~ to ex­
press discoveries with clarily. For 
example, suadents are not given a 
sequence of steps to follow in solv­
ing equ;Hions. Instead they are 
helped to understand what an 
equation is and wlrnt it means to 
solve equations. If the student 
realizes that in solving an equation 
such as '2x + 5 = 15', he is simply 
looking for a replacement for 'x' 
which will convert the sentence 
into a true one; he can then devise 
his own rules accordingly. 

Contrast Lhe approach to a basic 
principle in the following illustra­
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