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Second International Study
of Mathemafics
In March 1967 the news media began
reporting the results of the Interna-
tiona/Study of Ac hieement m Matbe-
matics (edited by Torsten HuSen). The
media led people to believe that the
study proved mathematics education
was terrible in the U.S. and excellent
in Japan. However, analysis of the
study soon raised serious questions
about these and other conclusions
reached by the popular press.

The report itself often reiterated the
caveat that the tests were not to be
used "as yardsticks for an international
contest" for numerous good reasons.
One reason, for example, was that
children in different countries had op-
portunities to learn different amounts
of the material on the test, and, to
nobody's surprise, children did better
on content if they had had an opportu-
nity to learn it prior to being tested.
Another reason was that the popula-
tions being tested varied widely from
country to country (especially at the
twelfth-grade level). For example, the
top 18 percent of U.S. high school
seniors were compared with the top 4
or 5 percent in countries like Belgium,
England, France, Germany, the Neth-
erlands, and Scotland.

A Second Study. Even though it was
misinterpreted, the original study did
produce a great deal of interesting and
valid information, so scholars in vari-
ous countries chose to do a follow-up
study that would provide additional
information on trends in the partici-
pating countries. Data were collected
in the 1981-82 school year using com-
plex procedures to ensure that chosen
classes were representative. In the
U.S., 236 eighth-grade classes and 237
twelfth-grade classes participated by
taking tests at the beginning and end
of the school year. Further informa-
tion was gathered through
questionnaires.

Partially to reduce the risk of precip-
itating misleading and sensational
news reports, the organizers of the
Second International Mathematics
Study (SIMS) decided to let the partici-
pating scholars in each country release
data and analyses to their own media.
The participants also agreed not to
release unofficial information until the
official reports were available. Because
of these and other conditions (includ-
ing spotty funding), there has been an
inordinate delay in releasing the SIMS
information, and not all of it is avail-
able as I write this column. (More
timely reporting of future studies
would certainly make them more use-
ful and influential.) However, since
political leaders and news media have
been releasing selected data and inter-
pretations from SIMS, I will try to
summarize some of the information
now available, and draw a few conclu-
sions about what I believe it means for
mathematics education in the United
States.

Some Results of the Second Study.
Perhaps the least important data, but
unfortunately the information that
many people find most titillating, con-
cern international comparisons of
achievement scores. As in the previous
study, any international comparisons
must be taken with a large grain of salt.
But we can say that average scores of
eighth graders (Japan chose to use
their seventh-grade students) from the
United States placed them at the inter-
national median for arithmetic and
algebra, slightly below the median in
statistics, at the 25th percentile in ge-
ometry, and 17th out of 20 countries in
measurement. Since measurement
items were generally metric, the last
piece of information is hardly surpris-
ing. Several of the geometry items
were technical questions about trans-
formations (not usually studied in the
United States-even in high school),
so the geometry data are also
unsurprising.

On 36 items that were given on both
eighth-grade tests (1964 and 1982),
U.S. students had improved slightly in
algebra and measurement, but had
gotten worse in arithmetic, geometry,
and statistics. The overall score on the
36 items decreased three percentage
points. One particularly disturbing
piece of information from the eighth-
grade study is the apparent lack of
learning that goes on in the eighth
grade. On average, United States
eighth graders got 38 percent of the
180 items correct on the pretest and
only 46 percent on the post-test at the
end of the academic year. Since chil-
dren usually forget a fair amount of
mathematics over the summer, they
must have known more than 38 per-
cent at the end of the seventh grade.
This is a distressingly small gain. There
seems to be good reason to suppose
that our eighth-grade students are not
being overly challenged in mathemat-
ics. Very likely, the same is true at
other levels.

At the twelfth-grade level, our pre-
calculus classes were below the medi-
an (in fact, usually below the 25th
percentile) of 15 countries in all topics
covered, but our calculus classes were
generally at the median. (About 82
percent of our 17-year-olds are still in
school, about 12 percent are taking
college preparatory mathematics, and
between 2 and 3 percent are taking
calculus. There are other nations with
a larger percent retention and many
with smaller percent retention. In gen-
eral, the 17-year-old mathematics stu-
dents in other countries all took
calculus.)

There were 20 repeat items from
the first international study, and our
students improved on those, especial-
ly on difficult comprehension items.
Thus, according to these results, while
mathematics learning through the
eighth grade appears to have become
slightly worse, it seems to have im-
proved between eighth grade and the
end of high school.
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American teachers in this study have
a fairly good academic background
(for grade 8, more than 9 semester
hours of mathematics, 2 of mathemat-
ics methods, and 4 in other pedagogy
courses; for grade 12, 16 semester
hours of mathematics, 2 of mathemat-
ics methods, and 4 in other pedagogy
courses). Eighth-grade teachers had an
average of 13 years teaching experi-
ence, and twelfth-grade teachers had
an average of 18 years experience.

On the basis of teacher and student
reports, it appears that textbooks dom-
inate the curriculum in the United
States, and the main activities in the
classroom are teacher talk and individ-
ual seatwork, including tests. Two-
thirds of the twelfth-grade teachers
used calculators in class at least once a
week, and about half allowed calcula-
tors on tests. Ten percent never al-
lowed calculators in class. About one-
third of the eighth-grade teachers did
not allow pupils to use calculators, and
another third said their pupils never
used calculators in class. Only about 4
percent of the eighth-grade teachers
reported using calculators two or
more periods per week I can't help
but wonder where those students who
avoid high school mathematics will
learn to use calculators intelligently if
they are not taught in schools. Avail-
able evidence suggests that most chil-
dren (and adults) do not use calcula-
tors intelligently, though they do use
them often.

Although comparisons drawn from
the Second International Mathematics
Study are likely to be every bit as
odious and misleading as some of
those drawn from the first study, some
interesting facts seem apparent on the
basis of this and various other studies.
Perhaps the most important is that
children in the United States are not
exposed to nearly as much mathemat-
ics in their first nine years of schooling
as children commonly are in other
developed countries, and they learn
less. Also; there seems to be some

evidence that U.S. children spend less
time learning mathematics than do
students in other developed countries
and that mathematics (perhaps all of
education) is taken less seriously here
than elsewhere. Maybe that's desir-
able, but in an age of ever-increasing
dependence on mathematical think-
ing, we ought to at least consider the
possibility that more time and effort
should be spent learning mathematics
in the early years.

A real danger of any study of this
sort is that people will'decide that the
United States should emulate certain
specific practices of other nations
whose students scored higher on tests.
Just a few of the differences between
the United States and certain countries
that scored higher include:

* junior high school teachers in Ja-
pan have taken more pedagogy but
fewer mathematics courses than corre-
sponding teachers in the United States;

* eighth-grade curriculum in most
other countries focuses on fewer
topics than in this country;

* the curriculum is centralized in
most other countries;

* there appears to be earlier "track-
ing" of students here than in many
other countries, includingJapan (24 of
our eighth grade classes were "reme-
dial," 155 were "typical," 26 were "en-
riched," and 31 were algebra);

* our population is far more hetero-
geneous than those of most other
countries; and

* our schools are expected to foster
all sorts of social goals that seem to
have little to do with classic schooling,
while schools in most other countries
have fewer such expectations.

How Sbould We Regard bThese Find-
ings? Even if we could alter these
circumstances, I believe many educa-
tors and other citizens would have
grave reservations about changing
some of them. On the other hand, I
certainly believe a substantial mathe-

matics curriculum that challenges stu-
dents (and teachers) considerably
more than most of the present text-
books would be appropriate, especial-
ly at the K-12 level. This is the respon-
sibility of the people who choose
textbooks, not of publishers, since
challenging textbooks that are now
available are not widely used. I also
believe that more respect and enthusi-
asm for education on the part of chil-
dren, parents, and society generally
would go a long way toward improv-
ing education in mathematics and all
other subjects. But let's not imitate
other countries on superficial matters
until we have tried the obvious, or
have more clearly established cause-
and-effect relationships.

There are numerous publications
from which the interested reader can
learn more about the SIMS, but one of
the best and most recent is bThe Second
International Matea Study: Ma-
jor Findings and Implications (a back-
ground paper for the 14-15 Novem-
ber 1986 National Forum for School
Science, of the American Association
for the Advancement of Science), by
Kenneth J. Travers and F. Joe Cross-
white. (It includes a substantial bibli-
ography for those interested in still
more information.) Order information
for the major United States report is
available from Stripes Publishing
Company, 10 Chester St, Champaign,
IL 61820.[0

Stephen . Willoughby is Past President,
National Council of Teachers of Mathemat-
ics, 13 Dingletown Rd., Greenwich, CT
06830.
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