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bleibt uns nur Gbrig, die Gemeinschaft der Mathematikdidaktiker um Untersmtzuﬂg
zu bitten.

Helfen Sie uns:
1. bei der Erstellung von Referaten

2. durch Werbung im Ausland fur unsere einmaligen Informationsdienste
3. bei Ihrer Publikations-/Herausgebertatigkeit durch Voranstellen eines aussage-
kraftigen Abstracts.
1. Mitarbeit bei der Dokumentation.
Es gibt weltweit ca. 200 Zeitschriften, die sich ausschlieBlich mit Theorie yng Pra-
xis des Mathematikunterrichts und verwandter Gebiete beschaftigen. Deren Artikel
vielfach ohne Abstract oder Kurzreferat, mussen gelesen, verstanden ung be-
schrieben werden. Und das haufig in Sprachen wie Spanisch, Niederlandisch oder
Russisch. Einige Kolleginnen und Kollegen unterstitzen uns bereits bei dieser Ar-
beit, indem sie sich fir ein oder zwei Zeitschriften verantwortlich fahlen und uns in
regeimaRigen Abstanden Kurzreferate zu darin enthaltenen Artikeln zur Verfg
stellen. Wenn Sie noch nicht zu diesem Kreis gehdren, uns jedoch auch bei dieser
Auswertungsarbeit unterstitzen wollen, sind Sie herzlich eingeladen, dazuzusto-
Ben. Zeitschriften aus England, Frankreich, Finnland,... mit verschiedenen
Schwerpunkten warten auf Abnehmer. Als kleines Dankeschén bleiben die ausge-
wahlten Zeitschriften in lhrem Besitz. AuBerdem kénnen wir lhnen eine CD-ROM
MATHDI anbieten.
Haben Sie Interesse? Wir stellen Ihnen gern unser "Zeitschriftenangebot" zur Ver-
fagung.

2. Mithilfe bei einer erhéhten Nutzung
ZDM/MATHDI werden noch nicht so genutzt, dass man von einer befriedigenden
Akzeptanz unsere( Informationsdienste in der mathematics education community

sind wir noch zu wenig bekannt - oder man geht davon aus, dass es sich
hier um einen deutschen Nachweisdienst handelt, der nur ausgewahlte auslandi-
sche Literatur berﬁcksichligt
Hier kénnen Sie uns heffen, Wenn Sie ins Ausland zu einem Gastaufenthalt ein-
geladen sind, einen Vortrag halten oder eine Konferenz besuchen, verweisen Sie
darauf, wie ZDMIMATHDI Ihnen bei Ihren Forschungen hilft und empfehlen Sie
uns weiter. Wir stellen Ihnen dazy auch gern Informationsmaterial zur Verfagung.
(leichte DIN-A4-Blatter).
Nur wenn wir alle 2usammen zeigen, dass ZDM/MATHDI auch tatsachlich ge-

braucht, also vielfaltig genutzt wird, kann die Existenz dieses weltweit einmaligen
Infonnahonsdnenstes gewahrleistet werden.

Liebe Kolleginnen und Kollegen,
Wir hoffen auf Ihr Verstandnis fur diesen Appell und freuen uns auf Ihre Reaktion
\THDI ist far Mathematikdidaktiker in Lehre und Forschung aufgebaut wor-
und soll fiur Sie weiterentwickelt werden. Betrachten Sie diesen Dienst auch
als Ihve Aufgabe und wiken Sie bei den zukinftigen Aufgaben aktiv mit, damil
auch die heranwachsende Generation unseres Faches davon profitieren kann.
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B Pupils Sum up Maths
Teachers as Fat Nerds

Simon de Bruxelles

MATHEMATICIANS are fat, scruffy

ad have no friends - in any language.

Youngsters from seven countries,

asked to come up with a portrait of the

ical mathematician, showed a badly

g;ssed. middle-aged nerd with no so-
life.

Schoolchildren as far apart as Roma-
%, England and America took part in

e

T —

International Review

Pen and ink portraits of the “archetypal
mathematician".

One English pupil added a caption that
read: "Mathematicians have no friends,
except other mathematicians, not mar-
ried or seeing anyone, usually fat, very
unstylish, wrinkles in their forehead
from thinking so hard, no social life
whatsoever, 30 years old, a very short
temper."

Most children drew white men with
glasses, often with a beard, bald head
or weird hair, and shirt pockets filled
with pens, who were working at a
blackboard or computer.  Finnish
children had an even more disturbing
view of maths teachers: several
portrayed them forcing children to do
sums at gunpoint. The study has raised
concern that the widespread contempt
in which children hold maths teachers
may deter talented teenagers from stu-
dying the subject. John Berry, whose
department ran the project, said: "O-
verall, the image we got from young
people was a very negative one to-
wards mathematicians and their role.
Children did not have much idea of
what mathematics was or what ma-
thematicians do. We were surprised
the image was fairly common in all
countries, even those like Romania
where maths teaching is very suc-
cessful."

79




International Review

GDM-Mitteilungen, Nr. 72, Juni 2001

He added: "The image of mathematici-
ans was nerdish and one worrying
aspect is that children may be put off
studying maths if they think others will

see them as being nerds.”

It was with some relief that he was able
to report: "As a mathematician myself,
working in a mathematics environment,
| do not recognise them at all. One of
the reasons we did the research was
‘because of the negative attitudes peo-
ple have towards mathematics and
mathematicians.”

He was forced to admit that being a
mathematician did little for his social
life. "If you are at a party and tell peo-
ple youre a mathematician, it's the
worst turn-off you can imagine," he
said.

Researchers will now look at ways to
give mathematicians a more positive
[image]. Susan Picker, an American
Phd student who conducted the re-
search, said: "All maths teachers who
have seen these images at first found
them amusing but soon realised that
this is how their students see them,
and it is a sobering thought.

“We would like to see businesses pro-
moting the positive side of mathema-
tics and showing how many of those
who study it go on to become resear-
chers, engineers, computer program-
mers and so on."

Comment in the Christian Science Mo-
nitor, Friday, January 12, 2001. See
http:/Awww.csmonitor.com/sections/lear
ning/p-learning. htmi

@ Drawing some Math
Conclusions

Amelia Newcomp

FOR a subject associated with nerds
and bad hairdos, math attracts ils sha-
re of attention. Indeed, last week, inte-
rest in the oft-maligned discipline coye-
red ground from the Pacific to the At
lantic.

On the eastern side of this span, a stu-
dy out of England's Plymouth Univer-
sity started a buzz with its revelations
of how children perceive mathematici-
ans. In all likelihood, this is because
the students, who hailed from five
countries (and not just ones where kids
score poorly on international math
tests), drew images that reveal what
many adults think: that math is myste-
rious and appeals only to people who
are ... different. Who like solitude. Who
look like Einstein. Who know the ans-
wer to everything, Who are dauntingly
single-minded.

Those perceptions may shed light on a
proposal put forth on the western side
of this equation. California Gov. Gray
Davis's administration estimates the
state will need almost 1,300 more al-
gebra teachers over the next three
years, as schools boost instruction of
the subject. Governor Davis is eyeing
financial incentives for schools to ex-
pand algebra classes and attract new
teachers.

It may be a tough search, given thata
lot of onetime candidates likely opted
out of being labeled a nerd, not (0
mention that many who stuck wilh
math want a better salary than tea-
ching offers. According to Susan Pi-
cker, who did much of the British stu-
dy's research and is a staff developer
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« New York City schools, few children
have any idea of the possibilitie; open
o mathematicians. So along with any
pudgets for greater math instruction
sould come that most ubiquitous of

ican activities: a PR campaign.
Maybe then, in the future, it'll all add

.

fom The Times [e-Services], Wed-
nesday, January 3, 2001. See
pip/iwww.thetimes.co. uk/article/0,,2-

§1352,00.html

§ Study: Ability of Primary
Schoolers on wane

Jerry Becker

THE mathematical ability of primary
sthool students has fallen significantly
snce the introduction 20 years ago of a
more flexible, pressure-free education
system, according to the findings of a
recent survey.

The findings are based on the answers
1o fest questions that have been used
o two previous occasions. Thus, the
ellionship between the lighter
workload for students and their lower
Zademic abilities is likely to spark de-
tale during the run-up to the imple-
mentation in the 2002 academic year
of study guidelines that advocate a 30
percent reduction in textbook content.
The survey was conducted by a team
fial used the same set of 17 questions
fiat the Education Science and Tech-
miogy Ministry used in 1982 and 1994,
¥fich lested basic calculation abilities
Ndecimals and fractions.

#out 1,300 primary school students
o had average scholastic abilities

==

took the latest test in 11 prefectures in
December. Their answers, compared
to .the preyious tests, showed a conti-
nuing decline in scholastic ability.

When the test was first given in 1982,
the average correct answer ratio was
69 percent. By 1994, it had dipped
slightly to 65 percent. But in the last
test, it sunk to 58 percent.

In contrast, a similar comparative test
of mathematical ability of second-year
middle school students conducted by
the ministry in 1983, 1995 and 2000
produced average correct answers of
66 percent, 71 percent and 70 percent,
respectively.

However, in that survey it was noted
that the abilities of second-year middle
school students to calculate inequali-
ties had dipped substantially, indicating
that poor primary school abilities were
carried over to middle school.

Opinions are mixed among educators
over whether there is adequate data to
prove that the academic abilities of
students have fallen since the intro-
duction of the new education system.
One of the team, Prof. Toshio Sawada
of Science University of Tokyo, said he
was surprised to learn the scholastic
abilities of primary school students had
fallen so low. He added that students
did not seem to have do the same
questions repeatedly until they get it
right. He said that the public should
take deteriorating academic standards
among primary school students as a
wake-up call and that it would be
counterproductive to lessen the content
of their textbooks.
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@ Japan Wants Its Students
to Learn - for the Joy of It

Mark Magnier

- The nation's youths may excel in math _and
science, but their hearts aren't in it. A revised
curriculum due out by next year seeks o chan-
ge that -

TOKYO - There's no joy in Mathville.
Even as Americans - led by their self-
proclaimed education president - fret
over science and math scores and
weak basics, Japanese are wringing
their hands over their lack of joy, zest
and fun.

Japan's perceived delight deficit was
highlighted by the release of a compa-
rative international education survey.
Although eighth-graders here ranked
comfortably near the top, as usual, for
their ability to solve math and science
problems, parents and educators were
startled to see just how much the stu-
dents hated these subjects.

“Everyone was really quite taken a-
back," said Katsuhiko Maeda, senior
curriculum specialist with the Education
Ministry, “especially because our stu-
dents are so good at math and scien-
ce"

The survey issued in December by the
Amsterdam-based International Assn.
for the Evaluation of Educational A-
chievement ranked Japan's students
No. 36 out of the 37 nations surveyed
for their interest in math - just above
Moldova = and No. 22 out of 23 for their
interest in science.

Fun and enjoyment are not commonly
associated with education in a nation
famops for its"entrance exam hell.,"” rote
learning and bullying. It's not uncom-
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mon for Japanese junior high students
to attend regular classes and special
cram schools from 8 in the morning
until 10:30 or 11 at night.

"l absolutely hate both math and scien-
ce" said Risa Sekikawa, a 15-year-old
who attends a Tokyo high school. "
don't like science experiments, and |
hate arithmetic because | can't un-
derstand anything they're saying in
class.”

Although students everywhere like to
complain about school, Japanese pa-
rents and educators fear that such Wi-
despread erosion of enjoyment will
lead to a sharp drop in standards. And
for traditionalists, that spells disaster,
given this nation's reputation for world-
class products and its heavy reliance
on applied science and engineering.

In response, the Education Ministry is
touting a revised curriculum due out by
next year that will encourage flexibility,
“education of the heart" and ikiruchika-
ra, or "zest for living."

The plan calls for more electives, a fi-
ve-day school week - down from six -
and at least three hours a week of fle-
xible time.

Behind the debate over how to make
fractions fun and experiments exciting
is a broad-based fear that Japan is not
producing the type of graduates requi-
red in the 21st century. Japan's rigo-
rous conformity and centralized educa-
tion policies arguably served the nation
well during the economic boom years,
when it needed a relatively uniform
work force for its factories and corpo-
rate ranks.

But globalization has placed a premium
on imaginative individuals able to

82
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jon authority and reason through

. These abilities, many belie-

v, are not tolerated - and so, hardly
sncouraged - in the education system.

In spite of its new, so_ft approach, the
Education Ministry is as control-
oiented as ever, critics say. Kazuo
Nishimura, @ math professor at Kyoto
University and head of a group oppo-
sedto the new curriculum, says the bu-
reaucrats are way too meddlesome in
come areas and way too relaxed in o-

fhers.

Onthe one hand, large class size and
figd standards still leave little room for
Jocal autonomy or diversity. On the o-
fer, textbooks have been dumbed
down, with most explanations, difficult
poblems or sample exercises remo-
ved, he says. And the number of hours
sent in class is among the lowest for
ndustrialized nations - and getting lo-
wer, he adds.

*Zest for living' sounds nice, but their
piicy is actually quite the opposite,”
Nshimura says. "There's a crisis in Ja-
panese education. The entire system
stworking well."

A with education issues in many
auntries, there has been lots of finger-
ponting. Some experts blame politici-
as for promising reform and not car-
1yng through. Others knock parents for
ot fostering a love of learning, tea-
ers for a shortage of imagination and
schools for their lack of accountability.

Kstheir elders debate their future, stu-
&0ls fke 16-year-old Tatsuo Sakai
2ple with their equations and rea-
msdespite their avowed lack of inte-
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"If | had my way, | wouldn't

and science at all" says T;ta:t?omthe
Son of a math teacher. "l cant seq how
it's going to be usefyl, | just want an
easy life Completely free of g this
complex stuff "

From the Los A eles Time: [
February 'ng 2001, s i
hﬂp/ﬁvww‘laﬁmes‘oom/newsﬂeaming/
20010209/1000011937.h!ml

@ Singapore In TIMSS-R
Singapore Ministry of Education

SINGAPORE has emerged first in

Mathematics in a 38-country survey of

_grade eight (Secondary Two) students

In mathematics and science conducted

in 1998-99. Singapore is ranked se-
cond in Science. The excellent results

are testimony to the high quality of
Mathematics and Science education in
Singapore. The significant value which
parents and the community place on
education, the excellent work of our
teachers and principals, the high ac-
cess to IT and other resources at home
and in school, the rigorous curriculum
in Singapore schools are among the
key factors contributing to Singapore's
good performance.

These results were released in the
Third International Mathematics and
Science Study 1999 (TIMSS 1999). It
covered a representative sample of
5,000 Secondary Two students from all
courses - Special, Express, Normal (A-
cademic) and Normal (Technical). The
study replicated an earlier study
(TIMSS 1995) conducted in 1994.

|
|
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Key Findings — Quantitative -

Most Students in International Tpp Half
Singapore is first in mathematics and
second in science for TIMSS 1999 (see
Table1 at http:/iwww.gov.sg/sgip/
Announce/SgEduc.htm ). . 1
Most Singapore students are in the in-
ternational top half. 93% and 80% of
our students are in the intemational top
half for Mathematics and Science
respectively (see Table 2 at
http:llwww.;ov.sglsgip/Announce/SgE
duc.htm ).

A high proportion of Singapore stu-
dents are also able to achieve excel-
lent results. 46% and 32% of our stu-
dents reached the international top
10% in Mathematics and Science
respectively.

There were sufficient data to analyse
the performance of Chinese and Malay
students. For mathematics, 96% of our
Chinese students are in the internatio-
nal top half while 83% of our Malay
students are in the international top
half. For science, 86% of our Chinese
students and 61% of our Malay stu-
dents respectively are in the intemnatio-
nal top half.

- Consistent Good Performance -
The consistent good performance of
students at both TIMSS 1895 and
TIMSS 1999 shows sustained acade-
mic excellence in mathematics and
science.

Singapore's Secondary Two students
have consistently performed among
the top in mathematics and science for
both TIMSS 1995 and TIMSS 1999
Tracking the performance of the same
cohort of students who were in Primary
Four for TIMSS 1995 and in Secondary
Two for TIMSS 1999, Singapore sty-
dents have progressed remarkably in
the course of four years in both Ma-
thematics and Science,

For Mathematics, Singapore students
who were top in TIMSS 1995 at Prima.
ry Four still maintain their top position
in TIMSS 1999 at Secondary Two,

For Science, Singapore Primary Four
Pupils who were ranked 7th in TIMSS
1995 have moved to a higher ranked
position of 2nd at Secondary Two in
TIMSS 1999. Science is taught in oyr
primary schools only from Primary
Three, instead of Primary One as in
most of the other countries,

- Key Findings — Qualitative -

The study also identified several inter-
locking factors which helped Singapore
to sustain its top positions:

- Positive Attitude -

Our students not only perform well, but
also have a positive attitude towards
mathematics and science. 86% and
79% of Singapore students like ma-
thematics and science respectively, in
contrast to about half of the students in
other top performing countries like Ko-
rea and Japan. Our students also re-
gard doing well in mathematics, scien-
ce and languages as important,

- Good Home Support -

Our students have good access to ho-
me educational resources, particularly
computers. 80% of the students report
that they have a computer at home.
This is an increase from the 50% pf
students who reported similarly in
TIMSS 1995. The percentage is also
among the highest internationally.

- Committed Teachers, Good School
Organisation and Availability of
School Resources -

The commitment and hard work of tea-
chers and principals is evident in the
time and effort spent in planning les-
sons, marking students' work and other
tasks.

84
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Compared to schools in the other 000

countries, fewer schools report that ab-
senteeism, late coming and discipline
lems are serious.

Singapore schools have higher avaijla-
bility of resources for instruction, com-
pared to schools in the other countries,
Resources surveyed include instructio-
nal materials, budget for supplies,
school buildings and grounds, instruc-
fional space, computers, library materi-
als and audio-visual resources, Singa-
pore stands out in having a relatively
high proportion of students reporting
hat the computer is used at least once
ina while in their mathematics (54%)
and science (46%) classes. Internatio-
nally, the use of computers in class is
not prevalent.

-Rigorous Curriculum -

The mathematics and science curricy-
lum in Singapore has been found to be
more comprehensive than that of many
countries. About 80% or more of the
lopics listed in the curriculum frame-
work for TIMSS 1999 are expected to
be taught to Secondary Two students
in Singapore, higher than international
averages. Singapore's rigorous curri-
aium is continually reviewed to ensure
Il it remains relevant for our stu-
dents. Singapore also has an efficient
sstem to implement the curriculum
wmprehensively across all schools.

-Background -

The study was conducted under the
aspices of the International Associati-
o for the Evaluation of Educational A-
thievement (IEA). IEA is an internatio-
el authority on the study of educatio-
mél standards and it has more than 50
liutional members including count-
s ke Canada, England, Japan, Sin-
%pore and the United States. Chinese
1806l and Malaysia were among the
feWcomers to the 1999 study.

S€s, i.e. Special ress, Normal

: - , A-
qa.demuc)‘ and Norma| (Techniwl) par-
licipated in TiMsg 1906, :

For TIMss 1995, which tes i

B ted -
mary Three, Primary Four, Seooar:d:?y
One and Secondary Two levels, Sin-

From the TIMSS-Forum [December 29
500/«(7], Patsy Wang-Iverson ang gj -
ackson, and the ingapore Mini of
Education, See http//WWW.gov.sg/Stsrg’;ip/
Announce/SgEduc‘htm

#  TIMSS-R Results Re.
leased

US-Ministry of Education Press

- US. Eighth Graders Above Intemational
Average in Math, Science -

COMPARED with students in 37 other
participating nations, U.S. eighth-grade
students are above the international a-
verage in mathematics and science-
performance, according to the Third
International Mathematics and Science
Study-Repeat (TIMSS-R).

"Our students are successfully learning
more math and science every year
they're in school," said U.S. Secretary
of Education Richard W. Riley, "but we
can do even better. For example, the
Glenn Commission gave us some very
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significant, bold steps we can take in
the teaching of math and science from
elementary through high school, ran-
ging from improving the professnongl
development of K-12 teachers,_ lo_w:-
dening the pipeline of people going into
math and science teaching, to retaining
those teachers once we get them in the

pipeline."

The U.S. Department of Education's
National Center for Education Statistics
(NCES) released the results today in a
report entitled Pursuing Excellence:
Comparisons of International Eighth-
Grade Mathematics and Science A-
chievement from a U.S. Perspective,
1985 and 1999. The study, sponsored
by NCES and the National Science
Foundation (NSF) in the United States
and by the International Association for
the Evaluation of Educational Achie-
vement (IEA), assessed eighth-
graders' knowledge of mathematics
and science in 38 nations. It follows up
on the Third International Mathematics
and Science Study conducted in 1995.

In 1999, for mathematics, U.S. stu-
dents performed better than the inter-
national average in fractions and num-
ber sense; data representation, analy-
sis, and probability; and algebra. They
performed at the international average
in measurement and geometry.

In science, the average score of U.S.
eighth-graders was higher than the in-
ternational average in earth science;
life science: chemistry; environmental
and resource issues; and scientific in-
quiry and the nature of science. Us.
eighth-graders performed at the inter-
national average in physics.

The performance of U.S. eighth-
graders in mathematics and science
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was about the same in 1999 as in
1995.

Because its predecessor study TIMSS
reported on fourth-graders, TIMSS-R
offers a unique opportunity to compare
the performance of fourth-graders in
1995 with the performance of eighth-
graders in 1999. The results indicate
that the relative performance for
eighth-grade students in mathematics
and science was lower in TIMSS-R
(1999) than it was for fourth-grade sty-
dents four years earlier in TIMSS
(1995).

“This finding validates the results of the
previous 1995 study that after the
fourth-grade, students in the United
States fall behind their interational
peers as they pass through the school
system,” notes Dr. Gary Phillips, acting
commissioner of education statistics.
"The lack of improvement is consistent
with findings from recent administrati-
ons of the Long Term Trend assess-
ment from the National Assessment of
Educational Progress. However, over a
much longer time span there have
been improvements in the U.S. in both
math and science." Riley added that
four years may not be enough time to
register the effectiveness of education
reforms.

TIMSS-R also examined the perfor-
mance of different groups of U.S. stu-
dents and their performance. Those
findings show no evidence of a diffe-
rence between eighth-grade girls and
boys in mathematics in 1999, although
boys performed better than girls in
science. African-American  students
increased their achievement in mathg-
matics from 1995 to 1999, but pot in
science. There was little change_m the
performance of white or Hispanlf: stu-
dents in mathematics or science,
although white students continue to

86
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sore higher in both subjects than
black or Hispanic students.

|n addition to measuring student per-
famance in mathematics and science,
fre TIMSS-R study also looked at sty-
dents' study habits and activities in the
dassroom and at teachers' instructio-
nal practices, academic_and professio-
nel preparation, and beliefs about their
gaching abilities. Findings indicate

3: eighth-grade students were more
fely than students in other nations to
¢ taught by teachers who majored in
glucation, as likely as others to be
laught by teachers who majored in
melhematics education, and less likely
fian their interational peers to be
taght mathematics by teachers who
mejored in mathematics.

US. eighth-grade students were more
lkely fo be taught by a science teacher
uiha degree in education, as likely as
ler international peers to be taught
sgence by teachers with a college
m3or or main area of student in biolo-
g, chemistry or science education,
adless likely to be taught science by
achers with a degree in physics.

s apparent,” Riley said, "that we
feed lo make a major investment in
wgrading teacher skills in math, scien-
@ and other subjects. That's so-
rehing we can do immediately. Our
%W education budget - which we are
foping the Congress will pass later this
#2k - includes funding for smaller
Basses 1o start kids off right, recruit-
%l and preparation of teachers,
igrading the skills of the current tea-
ting force, GEAR-UP to prepare more

$ for college, and after-school
fograms to provide students with inc-
course enrichment."

T ————
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In both mathematics a i
nd science, 1.
students reported more often thar'1 szti

Compared to the internati
of 41 percent rnational average

Acting Commissioner Philli
com-
mentgd that '"TIMSS-R is ap?%mim

dings from a more complex study.
year NCES will re{easepthree :gyditim
réports covering a classroom video
study in 7 nations, a benchmarking
study which reports on the relative
performance of 13 states and 14
school districts in the United States,
and a linking study between the Natio-
nal Assessment of Educational Pro-
gress and TIMSS-R.

The Third International Mathematics
and Science Study-Repeat (Ti IMSS-R)
examines information on mathematics
and science achievement, schooling,
curricula, instruction, and the lives of
teachers and students from 38 nations.
TIMSS-R continues the tradition of
U.S. participation in international com-
parative education studies and, most
importantly, allows the United States to
chart trends in eighth-grade mathema-
tics and science achievement in an in-
ternational context over time. TIMSS-R
is a collaborative effort by the National
Center for Education Statistics (NCES),
the National Science Foundation (NSF)
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and the Office of Educational Research
and Improvement (OERI).

(NOTE: Copies of the TIMSS-R results
are available on request and on the
NCES Web site at
http://nces.ed.govitimss. For general
information on TIMSS and TIMSS-R,
please visit the NCES Web sjte, con-
tact the TIMSS customer service num-
ber at 202/502-7421, or send e-mail to
timss@ed.gov)

@ A Look At Our Schools
vs. Theirs: Averages That
Hide The True Extremes

David C. Berliner

NOT many weeks ago, the TIMSS-R
data were released. That's edu-speak
for the Third International Mathematics
and Science Study-Repeat. The United
States came out about average among
the 38 competing nations whose
eighth-graders took the tests, ranking
only 19th in mathematics and 18th in
science. In the United States, that is u-
nacceptable. So the alarm - "The sky is
falling!" - was sounded across our land,
just as it was five years previously
when the original TIMSS was reported.

Prestigious leaders of government and
industry are once again claiming that
American students can't compete in the
new economy; once again, they are
predicting economic ruin. Our new pre-
sident believes these Jeremiahs and
told us last week how he will save A-
merica's failing public schools. But
President Bush apparently doesn't un-
derstand history or data.

For a history lesson, let us recall Adm.
Hyman Rickover, developer of our

nuclear navy, and former president
Ronald Reagan. Public school failure
was their theme, too, though they were
not alone and were joined by many
Democrats.

But just in case nobody noticed, Ricko-
ver's lazy and unfit students of the
1950s, students who supposedly
couldn't read or think and were doo-
med to lose the arms race, now are in
charge of most of the nation's impor-
tant government agencies and corpo-
rations. Those 1950s dum-dums ha-
ven't done too badly in terms of natio-
nal defense, economic productivity or
positioning America for a bright future.

And Reagan's indictment of our
schools as responsible for making us
"A Nation at Risk" now seems laug-
hable. Instead, we have built the
world's strongest economy. American
workers in manufacturing, service and
agriculture attain the highest rates of
productivity in the world. These achie-
vements are the results of the creativity
and work ethic of Reagan's hordes of
mediocre school children, spawned by
Rickover's inadequate parents! E-
nough. The sky is not falling on Ameri-
ca.

Data from the TIMSS-R told us so-
mething easily predicted: Large go-
vernmental and corporate bureaucra-
cies do not change rapidly. The original
TIMSS informed us that American
fourth- and eighth-graders scored at a-
bout the same level as those in 41 0-
ther nations, but well below some Asi-
an nations in math and science. The
repeat of TIMSS showed the same
trend. Since the United States has
15,000 or more school districts, with
15,000 funding formulas, and 15,000
curriculum committees and school
boards, it should have been obvious
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e would not occur quickly.
use our nation's public schools
wn by local authorities, it was

yasted effort to repeat TIMSS so soon
sfter the 1995 studies.

Furthermore, TIMSS-R confirms a
it many of us have long believed:
Not all our schools should change.
ite the doomsayers, some of our
schools are doing fine. The U.S. ave-
rage masks the scores of students
fom terrific public schools and hides
e scores of students attending sha-
mefully inadequate schools.

Lef's take lllinois as an example. Along
Lske Michigan, north of Chicago, are
20 public school districts serving pre-
dominantly wealthy suburban families.
They gained permission to compete in
TIMSS as a separate nation. Statisti-
cally, these public school students are
ona par with the top scorers internati-
onally in mathematics and science. Im-
poving public schools where students
ae doing this well would be difficult.
And this kind of spectacular perfor-
mance is overlooked by those who
daim that our schools are not working -
fhe result of looking only at average
US. achievement.

Now let us focus on southern lllinois,
where East St. Louis is located. For
decades, this community has been
served by dismal schools - an embar-
rassment to a nation as rich as ours.
Yet any good, random sample of U.S.
schools for any international assess-
ments includes both kinds of districts,
those similar to East St. Louis and tho-
,se_!hat resemble the North Shore of
Chicago. Put them together, and you
fide important distinctions between
sthools in different communities.

The same sorts of distinctions exist a-
mong the states, as well, when you se-

parate out the statistics. In TIMSS, at
lhe. eighth-grade level among the 41
nations, 32 nations statistically outsco-
red Louisiana in mathematics. Worse,
36 nations outscored the District of
Columbia. But only six nations in the
world beat lowa and Nebraska in ma-
thematics. In science, 26 nations out-
performed Mississippi, and 37 nations
beat the District. But only one nation,
Singapore, scored above Colorado,
Connecticut, lowa, Maine, Massachu-
setts, Minnesota, Montana, Nebraska,
North Dakota, Oregon, Utah, Vermont,
Wisconsin and Wyoming.

So which America are we talking a-
bout? The District, or the 14 states that
placed second in the world? The moral
is clear: Average scores mislead.
completely in a country as heterogene-
ous as ours. We have many excellent
public schools, and many that are not
nearly as good. Those who want to un-
dermine our public schools often con-
demn the whole system rather than
face the inequities within it. They
should focus their attention instead on
rescuing the underfunded and ill-
equipped schools that are failing
children in our poorest neighborhoods.

Do we know where we have failing
schools? You bet we do! The TIMSS-R
tells us just what is happening. In
science, for the items common to both
the TIMSS and the TIMSS-R, the sco-
res of white students in the United
States were exceeded by only three
other nations. But black American
school children were beaten by every
single nation, and Hispanic kids were
beaten by all but two nations. A similar
pattern was true of mathematics sco-
res.

So, are American schools failing or is
America failing to educate some of its
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children? It seems obvious tha_t what
needs to be addressed is the wide va-
riation in the achievements of .U.S.
schools, districts and states. Public e-
ducational systems are denying quality
education to some American citizens,
and these are usually poor childrep,
often minorities. Public schools still
succeed amazingly well for children in
neighborhoods where livable wages
are earned, decent housing and heaith
care are available, and crime and drug
abuse are not everyday problems.

When the TIMSS-R data for science
were released last month, the news
media and public school critics missed
something important. The highest-
achieving nation in the world exceeds
the United States - even when we're
looking at the average score across th_e
nation - by getting exactly four more i-
tems out of 48 right. This is not the kind
of huge difference between nations
that will make the sky fall on America!

In mathematics, we did not do as well:
Students from Singapore, the leading
nation, got an average of 40 of the 48
items right Even though they scored
above average, American students got
only 30 items correct. But at least one
reason for that is evident from the
TIMSS-R report. In the United States,
only 41 percent of math teachers hold
math degrees. The average among o-
ther countries is 71 percent. Perhaps,
instead of condemning public educati-
on on the basis of these average sco-
res, unhappy citizens should advocate
paying teachers enough money so we
can attract mathematicians and scien-
tists to public school classrooms.

It is unfortunate but true that the chan-
ces of getting a fully certified teacher in
a given subject matter varies according
to where you live. One large suburban

district near me, in Phoenix, hires no
teachers without full certification. Byt in
Arizona's inner cities and rural areas,
well over half of math and science tea-
chers do not hold either a major or a
minor in math or science, and large
percentages of the teachers hold e-
mergency certificates, which means
they are not fully trained and receive
temporary certification only in response
to a shortage in teachers.

The true message of the TIMSS-R and
other international assessments is that
the United States will not improve in
international standings until our terrible
inequalities are fixed. The schools that
serve our poorest children are not wor-
king well, but less criticism of those
schools and more help for the neigh-
borhoods and families they serve are in
order. And without the financing to rec-
ruit and retain qualified teachers for all
America's children, the most wonderful
curriculums, designed to meet the hig-
hest standards, will fail. The new presi-
dent's testing and accountability pro-
grams won't change these realities at
all.

David Berliner is the Regents' Profes-
sor and dean of Arizona State Univer-
sity’s college of education.

From the Washington Post [Online],
Sunday, January 28, 2001, Page B3.
See http://www.washingtonpost.com/
wp-dyn/articles/A54446-
2001Jan27.html
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ICMI Comparative Study:
Mathematics education in dif-
ferent cultural traditions, A
comparative study of East A-
sia and the West

International Commission on
Mathematical Instruction

EDUCATION in any social environment
is influenced in many ways by the tra-
dions of these environments. As a
consequence the results of such edu-
cation will naturally differ with different
yraditions in different environments. In-
deed, this is necessary since one of
ine intentions of education is to support
the traditional continuity of structure
and function of a special environment.

On the other hand, today we are ob-
seving @ growing interdependence
between environments like regions,
states, countries, and different cultural
areas of the world. In many respects
lhey have to rely on corresponding or
equivalent standards of education, and
dfferences can cause irritations.

In mathematics education also, taking
an international and intercultural point
of view, we face this split phenomenon
of difference and correspondence, lin-
ked with the perpetual challenge to im-
prove the quality of mathematics edu-
tation. A study attempting a compari-
son between mathematics education in
diferent traditions will be helpful to un-
drstand this phenomenon in detail
and to exploit it for the sake of mathe-
matics education. From this, paths will
be discovered leading to adequate and
effective applications of differences, as
Well as correspondences, in national
adintemational environments.

Du‘e‘to the size of an ICMI Study, in
Manpower and in time, this enterprise

e

must be limited to only a selection of
cu[tural traditions. Those based in East
Asia and the West seem particularly
promising for a comparison, since si-
milar interests in differences and cor-
respondences have existed for a long
time and experiences in equivalent re-
search have been gathered.

{\ rich variety of aspects of mathema-
ths education is to be considered in
this comparative study, ranging from
the host of social, economic and other
contexts, curricula, teachers, students,
goals, contents, methodology, media
etc. to the nature of mathematics and
the future of mathematics as well as
mathematics education. Traditions of
teaching and leaming that are deeply
embedded in history and culture will
have to be compared, with a conside-
ration of the rich experience growing
out of them as well as their resistance
to change.

At the same time, this comparative
study must consider present develop-
ments in society, science and techno-
logy as well as ethics. Changing attitu-
des between generations are influen-
cing the teacher-student relationship,
as are the new information and com-
munication technologies. In addition,
these technologies define new roles for
both the teachers and learners and the
reaction is different in different traditi-
ons.

What kind of subjects will there be in
schools of the future and how much
planning is going on? In what ways will
mathematics education of the future be
comparable to that of today and how
will it differ? What forces are competing
in this field?

Exchanges of experiences and expec-
tations will be an important part of the
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study and critical considerations will be
inevitable.

Previous ICMI studies normally pro-
ceeded in three steps: Discussion Do-
cument, Study Seminar and Study Vo-
lume. In our case we will insert an E-
lectronic Discussion Forum before and
possibly even after the seminar.

First, the IPC offers a Discussion Do-
cument to the mathematics education
community and people from interested
contexts. We will welcome applications
for a study seminar by invitation which
we expect to take place in Hong Kong
in October 2002. Contributions can
come from individuals as well as jointly
from colleagues who are already en-
gaged in comparative activities about
different traditions in mathematics edu-
cation. This will allow an operationali-
sing of the study by referring to case
studies, for example.

Second, the Electronic Discussion Fo-
rum will allow statements about the
theme of the study in general and cor-
responding comments and questions
from any colleagues interested in the
study.

Among other intentions the Forum
should especially enable colleagues
interested in the same or similar field of
comparison to meet and to cooperate
in preparing a contribution in general or
a case study in particular.

Third, the Study Seminar will consist of
presentations identifying and interpre-
ting consequences from different tradi-
tions to a variety of aspects of mathe-
matics education. Moreover, a great
deal of work has to go into the compa-
ring of observations and findings, for
example in focus groups. In this way
the seminar will arrive at recommenda-
tions for the applications mentioned a-

bove, serving to make differences ang
correspondences fruitful for national
and international education.

Fourth, a Study Volume will be publis-
hed for the mathematics education
community and the interested public,
containing the results from the com-
munications and comparisons at the
seminar

Contributions to the study
1. Call for contributions

The ICMI Study Mathematics educai-
on in different cultural traditions: A
comparative study of East Asia and the
West consists of

an Electronic Discussion Forum,
an invited Study Conference, and
a Publication to appear in the ICMI
Study series.

V V'V

A discussion web-site is being set up,
and members of the mathematics edu-
cation community are invited to partici-
pate in discussion on the major topics
and problems identified in this discus-
sion document or related issues. Plea-
se refer to the official web-site at the
end of this document.

The invited Study Conference, with a
size of about 80 to 100 participants and
a duration of 5 days, is scheduled for
October 2002, in Hong Kong.

The IPC, as well as ICMI, is interested
to have approximately equal number of
participants from East Asia and the
West, like the composition of the IPC.
English, however, will be the language
of the conference. We are well aware
that this may mean a handicap for ma-
ny individuals whose first language is
not English, but we would nevenheles§
like to encourage such people to parti-

(7]
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«oate. We would also like to encoura-

the native English speakers to take

ial care of this situation. We will

nave litle chance to succeed in a real

ative study if we do not suc-

weed in managing the language prob-
iamin the Study Conference.

jis expected that every participant be
aiive in discussion and other modes

dfactivity during the conference.

paticipants should finance their own
sendance at the conference, and in-
viation to attend the conference does
not imply that financial support will be
provided by the organisers.

pdviduals and groups are invited to
send in abstracts of their anticipated
wntributions on  specific questions,
goblems or issues raised in this do-
wment to both co-chairs as soon as

possible.

The major outcomes of the Study, ba-
sed on the contributions to, and the
atcomes of the Conference, as well
& results from the electronic discussi-
o, will be published as part of the
ICMI Study series by the end of 2003,
ad will be presented at ICME-10 in
2004,

2 Time-line

From March 2001

hdviduals and groups start sending in
loboth co-chairs abstracts of their anti-
tpated contributions in reaction to this
Discussion Document

From May 2001

Uenfributors invited to produce longer
Yersions of their submission for the con-
Siration of the IPC

September 2001

, for submission of longer ver-
$ons of contributions

October 2001

IPC meeting

November 2001

Invitations to attend the Study Confe-
rence sent to selected individuals

15 June 2002

Camera ready papers for the conferen-
ce to be submitted to the co-chairs
August 2002

Publication of pre-conference procee-
dings

October 2002

Study Conference in Hong Kong
December 2003

Publication of Study volume

July 2004

P(r)esentation of Study results at ICME-
10.

3. Contacts

Enquiries on all aspects of the Study,
as well as suggestions concerning the
content of the study conference pro-
gramme should be sent to both co-
chairs:

Prof. Dr. Klaus-D. Graf

Freie Universitaet Berlin, Institut fuer
Informatik, Takustr. 9, 14195 Berlin,
Germany

Tel: ++49 30838 75 145/100

Fax: ++4930 83875 109

e-mail: graf@inf.fu-berlin.de
home-page:http://www.inf.fu-
berlin.de/~graf

- The official web-site for the Study is:
http:/iwww.inf.fu-berlin.deficmics
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