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Change
On mv desk I have' four kilograms  
nine pounds worth of rci ommcnela- 
tions for changing mathematics c'duca- 
lion in the' I nite'd States All ol thc'sc' 
icc omme'ndaiions have bcvn pub 
lished within the past IS years, and the 
number of reports published in the 
last vear exceeds that of am of the 
previous H years These were lust the 
reports that were easiest to locate  
there are probably at least as mam that 
I missed Although there are some 
variations, all say prem much the 
same thing

Is this .1 temporary fad? Will all the 
reformers soon go away and leave us 
alone' Can \ve wait a few more veai~s u i 
see it they really mean it-* If vsc reallv 
have to change, how soon must we 
change, and how should we go about 
doing it?

Looking b,tc k on the history <>f edu 
cation in America, we can see that the- 
most fundamental changes have < ome 
in response to outside forces During 
the first half of the 19th century, the 
forces of mass immigration and indus 
trial revolution created the need for 
universal free public elementary edu 
cation. Similarly, during the first half 
of the 2()ih century, labor unions, job 
shortages, and other factors triggered 
raising the compulsory attendance age 1 
lo 1(> in most state's. Though some' 
philosophers ami educ an >rs adv< >c a led 
reforms, the outside forces were the 
true change agents

h is thus reasonable to ask whether 
the c in rent batch of recommendations 
are simply the product of Utopians or 
whether they in fact herald a new wave 
of outside1 forces that mandate c hange

Consider today's dramatic advances 
in technology Major changes in 
school mathematics instruction are al 
ready required |ust to prepare people 
to live in the' present to sav nothing 
of the future 1 In mv pocke'l I have1 a 
six-ounce computer that costs SdO It

runs on almost no ele'e trie it\. and it 
can do things that would have been 
thought incredible for the multinul- 
lion-dollar. house-filling, powcr-gu/- 
/ling. overheated vacuum-tube com 
puie'i s of -it) ve'ars ago

Computers and calculators can do 
virtually all the symbol manipulating 
ivquire'd in the first ]-t ve'ars of school 
maihc'maties That include's such oper 
ations as factoring polynomials, multi 
plying vc'ctors or complex numbers, 
graphing and solving tngonomc'iric 
equations, and differentiating or inte 
grating functions alge'braicallv or nu 
merically The skill to do what a com 
mon calculator can do much quicker 
is of little value today, and will be of 
e'\en less value tomorrow I-'ve'rv elav 
that we fail to make major changes in 
the- school mathematics curriculum. 
we1 waste1 previous hum,in re'sourccs

But before we all go out and Inn 
computers and new textbooks, the 
hrst ste'p is to dcvc'lop a large' cadre' of 
wcll-informc'ej people within school 
svste'ms so that good judgme'nt will 
prc'ec'dc de'cision making

Thc'se pe'ople should be familiar 
with the National Council of Teachers 
of Maihc'matics Standard*for Selection 
mid li>il>/enie>tlatio>i of Instructional 
Material*. Citrricn/ifiii find F.ralualioti 
Standards for School Mathematics, a nd

I'rojessional Standards for Teaching 
Mathematics They should reali/c and 
the'y should help othe'rs reali/c that 
for meaningful change to occur, sub 
stantial inservice teacher preparation 
and supjxm will have' to accompany 
adoption of any new curriculum mate 
rial They should also keep in mind that 
tests, as well as tcxtlxxiks. drive the dc 
facto curriculum.

Te'xtbooks with spc'eial sections on 
technology, communication, problem 
solving, data analysis, estimation skills, 
and other recommended topics prob 
ably will not satisfy the NCTM stan 
dards nor the need for improvement 
To be taught effectively, thc'se topics 
must be integrated throughout the1 e'n- 
tire program. Thus, new algorithms or 
procedures (dividing bv two-digit 
numbers, for example) should be 
taught in a way that will enhance prob 
lem solving and communication, that 
will take into account the availability of 
calculators and computers, and th.H 
w ill emphasise estimation skills Tack 
ing exotic new topic's onto the end of 
a traditional curriculum will lx¥ inef 
fective1 and w'ill consume1 e'ntirelv tixi 
much time (or will simply be skipped 
bv some unmotivatcd teachers)

Substantial amounts of time, monev. 
and willpo\veT are' going to be1 neces- 
san. to make anv profound change in

A New Design for Mathematics Education

In his new book, Mathematics [duration for j Changing World. Stephen S. 
Willoughhy argues for a complete overhaul not just a simple tune-up ot mathe 
matics education. Emphasizing user-friendly mathematics, Willoughby points out 
that most students have no inclination or ability to use mathematics as an everyday 
problem-solving tool because it is usually taught as a dreary, abstract exercise with 
no real-world relevance. He also describes the effect of changes in technology on the 
goals and means of mathematics education and criticizes outdated curriculums that 
fail lo teach skills appropriate to a technological age.

Willoughby reviews recent recommendations, provides examples, makes sugges 
tions for change, and advises educators on how to foster such change. Available from 
ASCD in paperback for $11.95. Call ASCD Member Relations at 703-549-9110. ext. 
224. Stock #611-90100.
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the way mathematics is taught in this 
country So far, the many recommen 
dations for improving school mathe 
matics in the United States have prob 
ably done more to deplete our forests 
than to educate our children There is 
already a choice of excellent mathe 
matics textbooks available at every 
level for those who wish to use them. 
There are many superb educators who 
are willing and able to help teachers 
prepare a mathematics curriculum for 
the 21st century In addition, good 
tests that measure both traditional 
skills and skills needed in the future  
are now becoming available

The need for change has been dem 
onstrated; what we need now is less 
talk and more action. The tools with 
which to make appropriate change are 
available, but they are not widely used. 
The world will not stop and wait for 
education to catch up. We must begin 
today to change for tomorrow.Q

Stephen S. WlUoughby is Professor of 
Mathematics, University of Arizona, Depart 
ment of Mathematics, Building 89, Tucson, 
A2 85721.
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IN THE APRIL ISSUE . . . 

"Strategic Planning"

Educational Leadership explores the benefits of systematic planning processes 
described by educators who have experimented with them. We think you'll be 
interested in:

"^Ron Brandt's conversation with George Wilkinson of United Way, who recognizes 
we can't predict the future accurately but advocates anticipating several possible 
futures in order to make wiser decisions about how our organizations can respond;

Kauf man's "Pony Express" wisdom applied to strategic planning;

"^Lessons learned from local planning efforts, reported by Robert Blum and Anthony 
Kneidek, Tom Mecca and Charles Adanjs, Mary Nebgen, and Therese Walter.

Plus, as our Contemporary Issues feature, an important survey of "Global and 
Internationa! Education," with contributions from Kenneth Tye and Willard Kniep, 
Siegfried Ramler, Meg Little Warren, John LeBaron, and others.

Plus a "Synthesis of Research on Reviews and Tests" by Frank Dempster.

COMING IN MAY: "Restructuring"   a rich harvest of grass roots efforts and the 
perspectives of Carl Glickman, Ted Sizer, Pat Wasley, |ane David, and others.
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