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Twenty-five years ago a popular
television public service ad-
vertisement asked, "Is your

child passing his tests but flunking
his future?" Who sponsored the adver-
tisement-andwhy-long ago disap-
peared into the mists oftelevision his-
tory, but the question remains as im-
portant today as it was then -ormore
so .

In recent years parents and other
citizens have been cheered by reports
that, after a long decline, student
scores on standardized tests, such as
the SAT (Scholastic Aptitude Test),
have "bottomed out" and begun to
climb. More recently, Oklahomans
have been encouraged by test results
that showed a substantial gain for
Oklahoma's children on a variety of
achievement tests. While these
changes are reasons for celebration,
they leave unanswered the haunting
question, `Are our children passing
their tests but still flunking their (and
our) future?"
How can that be? The difficulty

comes in deciding what score repre-
sents a "good grade" on such a test . It
is heartening to find improvements
over one's own past scores, but such a
comparison still amounts to measur-
ing one's self by one's self. This kind
of comparison may show changes for
the better or worse but cannot deter-
mine whether an improved score is yet
"good enough."

FLUNKING
OUR FUTURE?

By CURTIS C. McKNIGHT

For instance, Oklahoma's State
Superintendent of Public Instruction
John Folks reported recently that, al-
though average scores of Oklahoma
children on several achievement tests
had improved over recent years, their
standing compared to national norms
(and thus to students in other states)
had gone down . If the concern is
whether these future Oklahoma work-
ers will be able to compete economi-
cally with workers from other states,
these results are disturbing . They
suggest that the Oklahoma students
who did well in comparison to Okla-
homa students of past years still may
be, in a sense, "flunking their future ."
What these test results suggest

about Oklahoma students is true for
U.S . students generally, at least in the
area of mathematics. American soci-
ety and U.S . industry continually in-
crease their use of and dependence on
technology. Today's American workers
must excel in the development and use
of technology, and tomorrow's workers
will need to do so even more . The coun-
try must be "high tech ." It is a matter
of economic survival in the interna-
tional marketplace of developed coun-
tries .
To have a work force capable ofexcel-

ling in a world becoming more depen-
dent on increasingly more sophisti-
cated technology demands that U.S .
students today must do as well or bet-
ter in learning mathematics and sci-

ence than students from the countries
that are and will continue to be
America's economic competitors . Com-
petition aside, at least some students
in all countries must excel in
mathematics and science ifthe quality
of life for all is to be maintained and
improved .
Are U.S . students excelling in

mathematics in comparison to stu-
dents from other countries? The Sec-
ond International Mathematics Study
(SIMS), begun in 1977 and publishing
its report to U.S . citizens in 1987, was
designed to answer this question for
mathematics. The answers are dis-
turbing.
SIMS administered achievement

tests to thousands of students in more
than 20 countries to obtain a national
average for each country. Students
were tested in two grades-eighth
grade and the last year of high school
for students taking "college prepara-
tory" mathematics throughout their
high school years.
The eighth grade was chosen be-

cause it was the last grade in which
almost all students in the participat-
ing countries still took mathematics.
Twelfth grade advanced mathematics
classes were chosen because they rep-
resented the best that each country's
educational system could do in produc-
ing students who knew and could use
mathematics. Information also was
collected about students' attitudes
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about mathematics and from teachers
on their backgrounds and how they
taught particular topics . To guarantee
that students were tested on material
they currently were studying, Japan
tested seventh graders rather than
eighth graders .
How well did U.S . students do com-

pared to students in other countries?
For the eighth grade, students were
tested on content from five broad top-
ics-arithmetic, algebra, geometry,
statistics and measurement . For three
of the topics, U.S . eighth graders
scored just under the average of the
20 countries taking part . For the other
two topics, U.S . scores were very low-
among the lowest one-fourth of the
countries (and for one topic scoring
higher than only Nigeria and Swazi-
land) .

For 12th grade advanced mathema-
tics students, tests were given for six
topics . The results were even more dis-
appointing than for the eighth grade .
U.S . scores never approached the inter-
national averages, and for five of the
six topics, the scores were among the
lowest one-fourth of countries par-
ticipating . About one-fifth of the
classes in the United States studied a
full year of calculus, and these classes
scored above the international average
for every topic but never were among
the top one-fourth of countries . One
person summarized the 12th grade re-
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sults by saying, "The best of our better
students manage to achieve medioc-
rity. The rest don't do that well."
Not all students need master ad-

vanced mathematics, but America
needs its better mathematics students
to learn to use mathematics well
enough to compete economically with
other developed, technology-using
countries . The exact proportion ofU.S .
students-the top 1, 5 or 10 percent,
etc .-which need master mathematics
is not clear. Certainly, however, it is
more than a few and seems to be in-
creasing over the years as technology
penetrates more deeply into American
life .
The graph below right pictures the

top 1 percent and top 5 percent of U.S .
students compared to those of other
countries . The top of each bar repre-
sents the average score for the top 1
percent of advanced mathematics stu-
dents from each country. The top of
the lightly shaded part ofeach bar rep-
resents the average for the top 5 per-
cent . The top of the heavily shaded
part ofeach bar represents the average
for all students tested in each country.
The top 1 percent of U.S . students

performed as well as the top 1 percent
of only two other countries . The top 5
percent of two countries, Japan and
Finland, did better than the top 1 per-
cent of U.S . students . Indeed, the top
.5 percent of Japanese students scored

Geometry scores for 12th grade advanced math students in
15 countries rank U.S . students among the bottom quarter.
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better than the top 1 percent of stu-
dents in all other countries. The top 5
percent of U.S . students scored lower
than the average for all students in
Japan, Finland, England and New
Zealand . Clearly, not enough U.S . stu-
dents are mastering mathematics well
enough for economic competitiveness .
The attitudes of U.S . students

documented by SIMS give an addi-
tional cause for concern . Most stu-
dents believed that mathematics was
important in U.S . society, but far fewer
were prepared to take more mathema-
tics or to work at a job that used
mathematics . Asked to agree or dis-
agree with the statement, "It is impor-
tant to know mathematics to get a
good job," about three-fourths of both
the eighth and 12th grade students
agreed. However, when questioned
about the statement, "I would like to
work at a job that lets me use
mathematics," only about one-third of
the eighth graders and just over half
of the 12th graders agreed .

It is hard to know which is more
disturbing . The 12th graders were
those still taking advanced mathema-
tics in their senior year-about 15 per-
cent of U.S . high school seniors-yet
a bare majority of them seemed will-
ing to enter a career that made use of
mathematics . The eighth graders were
the pool from which future advanced
mathematics students would be

Performances of the most able advanced math students in
each country reveal how disturbing the U.S . results are.



It is important to know Mathematics
in order to get a good ,job .
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drawn, and their attitudes suggested
that many would avoid taking further
work in mathematics as soon as possi-
ble. Clearly these results suggest
another way in which the United
States may be failing its future-fail-
ing to develop the people resources
needed for the future .
Why did the United States compare

so badly to other countries? Nothing
is more natural than the desire to find
some cause-one villain to blame for
all difficulties . This, unfortunately,
would do more harm than good here .
The causes for U.S . school mathema-
tics problems are many, and any solu-
tions will have to deal with those many
causes . First, however, it is very impor-
tant to be clear about some things that
are not to blame.

It is certainly not true, for instance,
that U.S . students are dumb . U.S . stu-
dents are as intelligent as those from
any other country and often can be
seen to be more creative, curious and
independent than their counterparts
internationally . Any solution pro-
posed should not underestimate the
abilities of U.S . students and should
be prepared to capitalize on their par-
ticular strengths .

I would like to work at a job that
lets me use Mathematics.

F'i'-lith Grade
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Although many U.S . students realize mathematics is important, farfewer indicated
a willingness to enter a career that used mathematics extensively .

Farther, it is certainly not true that
U.S . teachers are lazy. American
teachers are among the hardest work-
ing in the world, often putting in a
55-to-60-hour week, often supervising
150 or more students per day, and al-
most always paid far less than is ap-
propriate for the difficult and impor-
tantjob they do . SIMS found the major-
ity of U.S . mathematics teachers to be
well-trained and experienced, compar-
ing favorably with the teachers of all
other participating countries.
Other explanations have been of-

fered in recent years for U.S. educa-
tional woes, but SIMS data showed
that many of these "explanations"
were deceptive and explained little .
For instance, there was no systematic
relationship between achievement
and the number of hours devoted to
mathematics during the school year
or the length of the school year. Some
high-achieving countries (e .g ., Japan)
invested far fewer hours per year in
mathematics than did the United
States . Further, there was no clear re-
lationship between achievement and
class size . Countries with large aver-
age class sizes were among both the
highest and the lowest achieving

countries. Japan's average class size
was about twice that of the United
States .
Nor is the answer to be found in the

fact that the U.S . educational system
is comprehensive-that it tries to edu-
cate a largerpercentage of its students
than do the systems ofother countries.
The United States had about 15 per-
cent of its seniors taking advanced
mathematics classes compared to 13
percent for Japan, 50 percent for Swe-
den, 100 percent for Hungary, and
more than one-third for several other
countries . Clearly, other explanations
must be sought, preferably ones which
suggest practical remedies for U.S .
problems .

Part of the explanation may be cul-
tural differences . U.S . classrooms have
an average of 26 students while
Japanese classrooms mayhave 41, but
those 41 are Japanese students .
Japanese students have different tra-
ditions and expectations for the impor-
tance of school work, the necessity to
excel, the respect which is due
teachers, the politeness and involve-
ment expected when attending class,
etc. The strengths of U.S . students-
ingenuity and independence-do not
always make them the easiest to man-
age in a classroom, nor do they often
have a deep respect for their teachers
and for learning .
These attitudes of U.S . students are

not surprising given the common at-
titudes of society and their parents to-
ward teachers and given the low level
at which many U.S . parents are able
to be involved in theirchildren's educa-
tions. Japanese mothers have a cul-
tural tradition and a role which leads
most to monitor the content of their
children's homework each day (notjust
whether the homework was done but
also how well) . Many even attend class
and take notes for an ill child. Few
American mothers (or fathers) can
have that kind of involvement in a so-
ciety which increasingly makes neces-
sary two wage earners in a family . So-
lutions for the educational problems
of the United States must make use of
the strengths of its parents and stu-
dents and not foster unrealistic expec-
tations of making major changes in
traditions deeply embedded in its cid-
ture .
Yet there is hope . Some of the under-
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lying difficulties in U.S . school
mathematics involve things which can
be changed. Unfortunately, educa-
tional problems are usually complex
and require complex solutions. More
unfortunately, complex solutions in a
public enterprise such as education
typically are pragmatically difficult,
economically draining and politically
dangerous. Certainly they require
large resources of time and continued
public concern and support.
One factor contributing to U.S . prob-

lems clearly seems to be working con-
ditions for teachers and their status
as professionals. SIMS data suggested
that a typical workweek for teachers
consisted of 55 to 60 hours, counting
time in class and time outside of class
for preparation and grading. Not in-
cluded were school responsibilities not
directly related to classroom teaching,
time out of class spent working with
individual students and time devoted
to in-service and continuing education
(which is often mandatory, as it is in
Oklahoma).
SIMS data further suggested that

the typical U.S . mathematics teacher
was very isolated, having few oppor-
tunities to work with teacher col-
leagues to solve teaching problems .
Departmental meetings, when held,
dealt most often with school proce-
dures and organizational matters
rather than with how better to teach
mathematics. One mark of a working
situation for someone with profes-
sional status is opportunity to consult
with professional colleagues .
When problems arise, doctors con-

sult other doctors, lawyers consult
other lawyers, engineers consult en-
gineers and so on . When problems
arise for teachers, they most often can
consult with other teachers only by in-
vesting time over and above the al-
ready long workweek . These condi-
tions are not typical for Japanese
teachers, who usually have fewer
hours in their workweek (teaching
only three or four classes) and have
ample time during the day to work
with other teachers on pedagogical
problems .

In short, American mathematics
classrooms (and, indeed, most U.S .
classrooms of any type) are work
places in which it is difficult for
teachers to function as professionals,
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in which resources of time and energy
are scarce and in which it is difficult
to deliver one's best teaching week
after week . In such a work place,
the textbook becomes a survival
mechanism to cope with an almost im-
possible situation. It is hardly surpris-
ing that many teachers are attracted
to textbooks that do most of the plan-
ning for them, organizing each few
pages into a lesson for one day's class.

In addition to the above limitations
for teaching as a profession are
salaries typically far below those of
other professionals trained for similar
lengths of time . Also a limitation is
the low status given to teachers by
many in the United States, in part,
perversely, because teachers are will-
ing to do such difficult jobs for such
relatively low pay.
Another major factor contributing

to U.S . difficulties is the organization
of the mathematics curriculum as
seen in most textbooks and lists of ob-
jectives . The most recent SIMS report
was titled The Underachieving Cur-
riculum: Assessing School Mathema-
tics from an International Perspective .
Its first major section began, "In school
mathematics, the United States is an
underachieving nation, and our cur-
riculum is helping to create a nation
of underachievers ." This title and
opening statement were intended to
identify clearly the mathematics cur-
riculum as one ofthe major "culprits"
contributing to low mathematics
achievement in the United States .

In particular, the U.S . mathematics
curriculum devotes small amounts of
time to many topics rather than more
concentrated, larger amounts of time
to selected topics essential to further
learning . U.S . school mathematics ap-
pears also to have lost sight ofits goals,
most often substituting extensive lists
of objectives or "learning outcomes,"
which specify in great detail each indi-
vidual skill and subskill that must be
mastered but which are not organized
to accomplish a few clear goals.

Further, each content area, at least
through eighth grade, is visited again
each year for further learning . As a
result, there are typically few learning
"milestones" in the U.S . mathematics
curriculum, that is, few clear expecta-
tions that certain skills and ideas will
be mastered by most students at spe-

cific points in the curriculum and
hence need not be taught again. In-
stead these skills will be applied in
mastering other, more complex skills
and ideas .
One result of this lingering, yearly

reappearance ofobjectives and content
is that the U.S . mathematics cur-
riculum, more than the curriculum of
any other country studied, devotes
time to review and to reteaching previ-
ously covered material as if it were
new. This idea that content always can
be mastered at some later point con-
tributes to the large amount of reme-
dial mathematics that must be pro-
vided at most colleges . College is seen
as just one more chance to master pre-
viously unmastered content.

This is not the only possible organi-
zation for the mathematics cur-
riculum. In some countries the cur-
riculum is organized to deliver signif-
icant blocks of time for mastering a
smaller number of selected content
topics . Teachers, students, parents and
the society at large share expectations
that almost all students will master
the content by the appointed time .
After this group investment of time,
it becomes each individual's responsi-
bility to master the content, a respon-
sibility underwritten by his parents
and motivated by future competitive
examinations that determine admis-
sion to college.
The result is often tremendous

growth in a short time . For instance,
the Japanese defer almost all begin-
ning algebra content until the
seventh-grade year and spend much of
that year presenting it for the first
time . Similarly, although they devote
considerable time to decimal fractions
before the eighth grade, the French
defer common fractions (1/4, 3/5, etc.)
until eighth grade and spend consider-
able time on them during that year.
SIMS data, from testing students at

both the beginning and end of the
school year, showed that in both cases
above there was tremendous growth
during the year targeted for mastering
the content. The Japanese and French
students, who began the year with far
less knowledge than U.S . students
about the targeted content, ended the
year by knowing far more than U.S .
students whohad studied it a little for
each of several years. Alternative or-
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ganizations for the mathematics cur-
riculum should be explored seriously.
What can be done to renew school

mathematics in the United States and
to end this country's status as an "un-
derachieving nation"? Much is hap-
pening at the national level. The Na-
tional Academy of Sciences has ap-
pointed aMathematical Sciences Edu-
cation Board whose responsibility is
to develop guidelines for what the
mathematics curriculum should be
andhow it might be better organized.

Local control of schools is one of the
American system ofpublic education's
strengths, and it certainly is not desir-
able to have a single national cur-
riculum in mathematics . Surely, how-
ever, good information and guidelines
on how better and more effectively to
organize the mathematics curriculum
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Fewer Japanese students than U.S . students start the year able to work this simple
algebra problem, but far more Japanese students can solve it by years end.

can be widely agreed upon and will be
of much use to textbook developers,
state educational agencies and local
school boards .
Other agencies are looking into

ways to make schools into better work
places for teachers and to help
teachers receive both the status and
rewards ofprofessionals and the oppor-
tunities to better act as the well-
trained professionals they are . Many
states have made changes to improve
teacher salaries and have explored
some possible tools, such as merit pay
and career ladders, for encouraging
professional growth for teachers .
Within Oklahoma and many of its

school districts, exciting things are
happening as well . Recently some
Oklahoma students have been recog-
nized through mathematics competi-

tions as being among the best in the
country, one being selected as a
member of the small U.S . team for the
next International Mathematics
Olympiad, the most prestigious stu-
dent mathematics competition in the
world. Plans also are now under way
for a new special high school for Okla-
homa students gifted in mathematics
and science .
High school graduation and college

entrance requirements are being
raised to include more advanced
mathematics. The University of Okla-
homa, working with Oklahoma State
University, is piloting a program for
testing high school juniors to see how
much college preparatory mathema-
tics they have mastered andwhat they
should accomplish in their senior year
to be ready for the program in which
they wish to major at an Oklahoma
college or university.
The times are both disturbing and

exciting for school mathematics in the
United States . Problems are being rec-
ognized and changes considered . Yet
real solutions will be difficult, time-
consuming, expensive and will de-
mand continued support from an in-
formed Oklahoma public .
The state and its schools must be

held accountable by the parents of
Oklahoma students and by other citi-
zens . However, they also must receive
the encouragement and long-term
support of those parents and citizens .
Test scores are improving, and there
is hope for even greater improvements
to come . For now, however, all citizens
must face honestly "America's
mathematics report card" and con-
tinue to ask, "Are our children passing
their tests but flunking their future?"
until the day comes when it can be
said, "Not only are they passing their
tests, but the future looks bright ."
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