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T h e  Boston area is rich in summer science 
programs for high school and college stu- 
dents. A few years ago I told one group of 
high school students how we map the uni- 
verse and showed them how we know what 
we know. The students readily appreciated the 
enormous patterns we have discovered in the 
distribution of galaxies like the Milky Way- 
thousands of galaxies mark these patterns 
which extend for hundreds of millions of 
light years. They naturally asked many of the 
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ciety as a whole reaps tremendous benefits 
from our efforts, but perhaps by reflecting on 3 
*e elements of fortune that may have con- 2 
mbuted to our success we can understand 5 
'.9w to enable more young people to appreci- 
~ t e  and to participate in the advancement of 
science. R 

The United States is a leader across a 
broad range of scientific disciplines. Our 
technological prowess is part of our greatness 
as a nation. Sadly, among the rich industrial- 

we aie trying-to answer: h e  the 5% ized nations also lead by a substantial 
vast dark regions (voids) we see empty or are margin in the rate of poverty among children. 
they 111 of mysterious dark matter? How did One-fifth of American children-14.5 mil- 
the pattern with sheets 111 of galaxies sur- MARGARET J. GELLER lion-live at or below the official poverty line 
rounding voids originate? Toward the end of is a senior scientist at the now; one-third will experience poverty at 
the intense question period, a young woman Smithsonian Astrophysical some time during their ~hildhood.*~ For com- 
raised her hand and asked two questions: observatory andprofessor of parison, the rates of childhood poverty in 
First she wanted to know whether the uni- Germany and France are about one-third of 
verse has a center. Without pause she contin- at Haward ours.' The U.S. government poverty line is a 
ued, "Why should society spend money on University. she has worked mere $16,000 per year for a family of four. 
the work you do?' I asked her why she want- to map and to understand the During the last two decades the rate of pover- 
ed the answer to her first question. Without distribution ofgaluries in the ty among children has increased; a child is 
hesitation she replied, "I'm curious. I want to about twice as likely to be poor as an adult 18 
understand. I replied, "Well, how much are universe. She has also made to 64 years old.*+ 
you willing to pay?" Enthusiastic applause filmsfor public audiences The effects of childhood poverty are well 
exploded around me as I went on to explain about mapping the universe. documented. They include increased risk for 
that scientists preserve and extend society's stunted growth, anemia, asthma, repeated 
sense of wonder. I felt good about my answer, but the question years of school at the same grade level, lower test scores, and 
has continued to nag me and I have thought about how scien- in the longer run, lower wages. Every educated person recog- 
tists could both interest and benefit a broader segment of the nizes the importance of highly trained, skilled, inspiring teach- 
population. ers in an inviting, safe school environment for surmounting the 

The differences between the population of physical scien- obstacle of poverty. Today the gap between rich and poor 
tists and the population of the United States-or of the world- schools is widening. It is almost as though m have two public 
are not subtle. Few physical scientists come from families liv- school systems in the United States-one for the rich, another 
ing at or below the poverty line, few are people of color, and for the poor. The 1997 Department of Education report devot- 
most are male. Many of us ask why so few young people are ed an entire section to this critical issue of "high- and low- 
attracted to science. At least in part, people are attracted to sub- poverty" public schoo1s.t 
jects where they can identify at a basic level with the people Education in mathematics and in the physical sciences 
who do it. The extraordinary aesthetic of the natural world is seems to be particularly sensitive to the wealth of the school. 
not obvious to someone who never leaves the inner city. Ap- The largest differences in teacher preparation between rich and 
preciation of the elegance and power of physical law is an ac- poor schools are in mathematics, chemistry, and physics.i Al- 
quired taste. though some might hope that educational materials available 

We scientists have the great privilege of spending our lives over the Internet could alleviate the imbalance, the opposite is 
following our curiosity. We work hard for that privilege and so- more likely to be the case. Internet access in the poorest 

schools is much more limited than in richer school districts. A 

The author is at Haward-Smithsonian Center for Astrophysics, 60 Garden Street. family living at the poverty level is unlikely to be able to afford 
Cambridw. MA 02138. USA. E-mail: m~eller@cfa.haward.edu a computer at home. Even with a computer, access to the In- - - 

ternet i s  another significant expense. A child might borrow a 
'Wasting America's Future (Children's Defense Fund. 1994). 'The State ofAmer- book from a public libw; but it is not possible to take a ica's Children: Yearbook 1998 (Children's Defense Fund, 1998), available at 
http:l/childrensdefense.org/. *Report on the Condition of Education, 1997 (US. puter home. The increasing importance of computer skills in 
Department of Education, 1997), available at www.ed.gov/. §Years of Promise: A educational settings and in the job market accentuates the gap 
Comprehensive Learning Strategy forAmerica's Children and Starting Points Meet- between the rich and the poor. me general problem of under- 
ing the Needs of Our Youngest Children (Camegie Corporation of NewYork, 1996), 
available at www.carnegie.org/. I thank my friends for their sensitive and incisive achievement in is not limited to the poorest 
comments on this essay. children but does fall disproportionately on them. The Nation- 
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cut in the food stamp pro- 
gram will diminish the 
quality and quantity of 
food available for families 
with children. Prolonged 
undernutrition is a known 
cause of health and learn- 
ing problems. Before these 
cuts, the number of chil- 
dren going to bed hungry 

1 was already shameful. 
A healthy child born to 

a poor family is as curious 
as one born into better cir- 
cumstances. Curiosity and 
the will to explore are del- 
icate treasures in every hu- 
man being; they can be 
quenched by constant con- 
cern about basic needs. 
These pressures undermine 
the confidence and sense 
of security necessary to 

I I ask questions. They re- 
Y place the drive to find an- 

swers with hopelessness. 
a1 Assessment for Educational Progress statistics for 1994 If we want young people to appreciate the excitement and beau- 
show that 82% of all fourth graders could not meet the mathe- ty of the life of the min4 we must first ensure that they have 
matics standards; 75% of them could not meet the fourth-grade lives worth living. 
reading standards. Broad public and professional concern A substantial decrease in the poverty rate among children 
about the entire student population re- is a fundamental part of a healthy econ- 
flects the increasingly sophisticated de- omy. Failure to resolve this problem 
mands of life as we approach the 21st WE -&~IE makes technological expansion more 
century. . m2::,,-* difficult and further endangers support ~ m t  I ~ ~ ~ U E G S - ~ F ,  of science itself. The most hdgic 

t 
Government agencies, at the state and , . ,,.--;, a i : , .  - . 

federal level, along with many scientific .' aspect of this problem is the waste of 
organizations (including the AAAS), J-HNDlwG OUR LIVIS our greatest resource, our young people. 
have invested in and devised innovative F O O . L & ~ ~ N G  OUR The future of the country and of all cre- 
programs for teacher training. They have . ative disciplines depends on them. 
also invented novel curricula that have C U ~ O S ~ & . . P E ~ S  A l BT' Hunger, inadequate medical care, poor 
met with some success in encouraging housing, and inferior schools are ene- 
curiosity about and achievement in math- WFLECT&N2Gt ON T H E  ELE-' mies of the sense of wonder. It is easier 
ematics and science. Enough is now and less expensive in the long run to 

C 
known about childhood learning and de- kENTS OF 'mBmNf prevent a loss of imagination by provid- 
velopment that the Carnegie Foundation ing adequate nutrition, housing, medi- 
optimistically comments: "With the right wq"'c@~Tmge cal care, and schooling than it is to try 
combination of challenge and support TO OUR S ~ Q E X J S  to restore that loss. 
from parents, educators, and the commu- 3 . Successful youth enrichment pro- 
nity, virtually every child, by the end of UND@@"&QiJD MOW grams prove that the nation's save-now- 
the fourth grade, can be reading, writing, pay-later attitude toward children and 
and doing math and science at levels now education lacks wisdom. In 1995, I had 
achieved by only a few."§ dinner with a high school senior select- 

Understanding and involvement are ed for one of the special New York 
solid first steps toward the improvement City-wide science programs. She told 
of opportunities for all of our children. me her life story and her hopes. Never 
At the same time, cuts in federal support able to afford a book of her own, she de- 
for fundamental needs erode the pro- voured books she borrowed for her long 
spects for progress. In 1996, Congress daily subway commute. She told me 

3 made the deepest cutbacks in the history about children she knew-also living 
2 of food assistance programs. These cut- their lives below the poverty l i n e w h o  

backs halted the 20-year growth of the Supplemental Food Pro- would thrive on rich, challenging programs but were lost for 
gram for Women, Infants, and Children (WIC). WIC is one of lack of funds. She wore a black ribbon to mourn cuts in the city 
the most effective federal food distribution programs because education budget announced that day. As I got up to leave, she 

2 it provides vouchers for specific nourishing food items for the unpinned the ribbon from her dress and attached it to my brief- 
2 mother and child. Two-thirds of the 6-year-long, $20-billion case. It's still there. 
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