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WOMEN AND K-12 SCIENCE ANY;
MATHEMATICS EDUCATION

TUESDAY, JUNE 28, 1994

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,

SUBCOMMITTEE ON ENERGY,
Washington, D.C.

The subcommittee met, pursuant to call, at 1:30 p.m. in Room
2325, Rayburn House Office Building, Hon. Marilyn Lloyd [chair-
man of the subcommittee) presiding.

Mrs. LLOYD. Good afternoon, ladies and gentlemen. The sub-
committee will come to order.

Without objection, and I don't think there is anyone here to ob-
ject, I would ask unanimous consent that today's proceedings be
covered by the media.

As most of you know, this hearing is the second in a series of
hearings to be held by this subcommittee on the subject of "Women
in Science and in Technology."

The focus of today's hearing is on the issues of gender bias in
precollege science and mathematics education.

Our first hearing was on May 12th and it focused on career op-
tions for women in science and engineering. It was based on the
data that although women comprise 45 percent of the U.S.
workforce they account for only 16 percent of employed scientists
and about 18 percent of the employed engineers.

But today's hearings get back to the roots of the problem, to the
reason why there are so few women in our technical workforce. The
root of the problem can be traced all the way back to kindergarten
and through the precollege education process, and that is why we
are here today to focus on this issue.

We do have reasons that we are certainly going to consider
today, research findings, and I do ask unanimous consent that my
statement, my complete statement be made a part of the record.

fThe prepared statements of Mrs. Lloyd and Ms. Eshoo follow:]
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THE HONORABLE MARILYN LLOYD
OPENING STATEMENT

"WOMEN AND K-12 SCIENCE AND MATHEMATICS EDUCATION"
JUNE 28, 1994

Good afternoon. The Subcommittee will come to order. I would like to ask unanimous
consent that today's proceedings be covered by the media. Without objection, so ordered.

This hearing is the second in a series of hearings to be held by the Subcommittee on the
subject of Women in Science and Technology. The focus of today's hearing is on issues of
gender bias in pre-college science and mathematics education.

Our first hearing, on May 12th, focused on Career Options for Women in Science and
Engineering, and was based on the data that, although women comprise 45% of the U.S.
workforce, they account for only 16% of employed scientists and engineers.

Today's hearing gets back to the roots of the problem -- to the reasons why there are so
few women in our technical workforce. The root of this problem can be traced all the way back
to kindergarten and throughout the pre-college education process, and that is why we are here
today -- to focus on this issue.

Here ate some of the research findings that will be discussed by our witnesses today:

Teachers call on boys twice as often as they call on girls in math and science
classes.

When teachers call on boys, they tend to ask them how they got an answer or
challenge them to find the correct answer. Girls tend to simply be praised if they
get the right answer or corrected if they have the wrong answer.

In coeducational group activities, boys tend to be the ones to run the equipment,
leaving girls to record data or write up the results. One study found that by third
grade, 51% of boys and 37% of girls had used microscopes.

Seventh grade boys and girls performed equally well in math and science classes,
but girls consistently underestimated their abilities. Girls tend to lose confidence
in their abilities hefore any differences are measured in terms of achievement.

In elementary school, 31 % of girls believe that they are good at math; by middle
school that number drops to 18%.

6
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The Honorable Marilyn Lloyd
Opening Statement
June 28. 1994

The same percentage of girls and boys can be found in math classes up to the
level of calculus; calculus is taken by 7.6% of boys and 4.7% of girls.

Of those students who have taken both physics and calculus in high school, 64%
of the boys and only 19% of the girls plan to major in science or engineering in
college.

These gender issues in our elementary and middle schools stand at the entrance to a
school-workforce pipeline that is losing women at every step along the way. Given these
research findings, it should come as no surprise that women receive only 30% of bachelor's
degrees in science and engineering fields, account for only 16% of employed scientists and
engineers, and make up only 7% of tenured faculty in scientific fields. We are losing girls at
every step along the way, and we can't allow this to continue.

When we shortchange our girls, we are compromising one-half of the human potential
of our nation. The United States needs a technically literate, well-educated work force to ensure
our economic development. The job market has fewer and fewer decently paid openings for the
unskilled. Job seekers need skills in science, mathematics, and technology -- subjects girls are
still being told are not suitable for them.

The first panel of witnesses at today's hearing will present the most recent data on the
achievement, participation, and treatment of girls in math and science classes at the elementary
and secondary school levels, and then use this data as a basis to suggest ways to improve our
educational system. The witnesses will be Susan McGee Bailey, Ph.D., Executive Director of
the Center for Research on Women at Wellesley College in Massachusetts, and Jane Butler
Kahle, Ph.D., Condit Professor of Science Education at Miami University, and Chair of the
Congressionally mandated National Science Foundation (NSF) Committee on Equal
Opportunities in Science and Engineering. Dr. Bailey served as the project director and
principal author of the 1992 report, "How Schools Shortchange Girls -- A Study of Major
Finding on Girls and Education", a report prepared under contract from the American
Association of University Women Educational Foundation to review all the available research
on the subject of girls in school. Dr. Kahle has edited two books on the subject of women in
science and technology: Double Dilemma: Minorities and Women in Science Education and
Women in Science: A View from the Field.

The second panel of witnesses will focus on strategies and programs to increase gender
equity, including both programs to provide increased math and science exposure directly to
female students and strategies to prov ie training to teachers, parents, and guidance counselors.
Witnesses on this panel will include Shirley Malcom. Ph.D., Head of the Directorate for

2
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The Honorable Marilyn Lloyd
Opening Statement
June 28, 1994

Education and Human Resources Program at the American Association for the Advancement of
Science (AAAS), who will speak about the program "Girls and Science: Linkages for the
Future," run by AAAS in cooperation with the Girl Scouts; Richard E. Stephens, Director of
the Office of University and Science Education Program at the U.S. Department of Energy
(DOE), who will discuss precollege science education programs funded by DOE; Jane Stutsman,
Ph D , Deputy Assistant Director of the Directorate of Education and Human Resources at NSF,
who will discuss precollege science programs funded by NSF: Stacy Kass, the Director of
Careers and Life Planning at Girls, Incorporated, who will testify about that group's program,
"Operation SMART;" and Dr. Rebecca Failor, Past President of the Math/Science Network,
who will discuss the "Expanding Your Horizons" Program, a program to encourage the
participation of young women in mathematics and science.

3
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Testimony of Anna G. Eshoo

before the House Energy Subcommittee

June 28, 1994

Thank you, Chairwoman Lloyd. I am pleased

to be part of today's subcommittee hearing on

the status of science and math education for

young women.

*This is the second in a two-part hearing on the

role of women in science. Although not a

member of the Energy Subcommittee, I have a

special interest in this issue and thank

Chairwoman Lloyd for her invitation to join

these proceedings.

1
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I also want to welcome the distinguished

members of the panels appearing before us

today. It is rare to have six women testifying

together before a Congressional committee. It

is rarer still to have them testify on science and

technology issues. I appreciate all of you

appearing today and look forward to hearing

your comments. You are all pioneers and you

should be acknowledged as such.

Gender equity is a problem plaguing America's

science and mathematic infrastructure.

Although making up 50% of the workforce,

women constitute only 16% of emIlloyed

scientists and filk of employed engineers in the

U.S.

2
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The bias against women in scienc. begins

early. Studies show that math and science

teachers offer more attention to young men than

young women. Young girls are not encouraged

and not provided with adequate assistance.

Studies show that as a result, many young

women fall behind in their homework and

achieve lower grades. As confirmed by recent

reports, a lack of preparation and proficiency in

mathematics is the single most important barrier

keeping women from careers in engineering.

The results of this system are predictable.

Female students who receive less encouragement

and less experience exert lower academic self-

esteem and are less likely to pursue careers in

math and science.

3
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This system must change. Our young women

need a new formula for success, not an old

formula for failure. They need to hear again

and again that they can and should aspire to

careers in science, and we in the Congress must

help make their dreams come true.

If, as a nation, we choose to pass over reforms

which could provide young women opportunities

in science and mathematics, we run the risk of

losing one-half of our human potential and

jeopardize the future competitiveness of our

nation.

4
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I look forward to the testimony of the panelists

today. And again, I thank you all for your

important work. You are all profiles of

tremendous success and you are our trail-blazers

in your critical professions.

5
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Mrs. LLOYD. But I am excited about our witnesses today because
they will present the most recent data on the achievement, partici-
pation and treatment of girls in math and science classes at the el-
ementary and secondary school levels.

Our first panel includes Dr. Susan McGee Bailey, Executive Di-
rector of the Center for Research on Women at Wellesley College
in Massachusetts; Dr. Jane Butler Kahle, Professor of Science Edu-
cation at Miami University, and she is chair of the congressionally
mandated NSF Committee on Equal Opportunities in Science and
Engineering.

We will welcome our second panel after we hear from these dis-
tinguished ladies. Ladies, you may summarize as you wish and
your entire statement will be made a part of the record. Thank you
so much for being here.

Dr. Bailey, will you be our lead witness?

STATEMENTS OF SUSAN McGEE BAILEY, Ph.D., EXECUTIVE DI-
RECTOR, CENTER FOR RESEARCH ON WOMEN, WELLESLEY
COLLEGE, WELLESLEY, MASSACHUSETTS; AND JANE BUT-
LER KAHLE, Ph.D., CONDIT PROFESSOR OF SCIENCE EDU-
CATION, MIAMI UNIVERSITY, OXFORD, OHIO
Ms. BAILEY. Madam Chair, thank you for the invitation to speak

before the subcommittee today. I believe we are probably all in
total agreement that we need in this era of technological advances,
environmental crises and economic uncertainties a sound and solid
education in math and science for all our students.

There are particular problems for girls and women in the
sciences, and it is those issues that I will talk about today.

When we were putting the finishing touches on the report "How
Schools Shortchange Girls," two and a half years ago, I remember
feeling a sense of deja vu because we were definitely able to note
progress and positive gains in that report. And for that report we
reviewed over 1300 research studies, journal articles and books on
the participation, the achievement and the treatment of girls and
boys in schools.

But we still found a persistent set of inequities and stubborn in-
equalities, and this was 20 years after the passage of Title IX of
the Education Amendments of 1972. So we can take hope from the
progress that has been made by women and men who have pushed
so hard for changes, but we still have a long way to go.

And there are two points that I would like to make before I begin
a specific discussion of math and science that I think set the con-
text in terms of our elementary and secondary school system.

One of the things that we did was to review 35 of the major re-
ports on education reform. We started with "A Nation at Risk" in
1983 and we finished with "An Unfinished Agenda: A New Vision
for Child Development and Education," which was published in
1991.

We were looking for recommendations, data, and discussion of
girls in education reform. We found almost nothing. Only one re-
port made a specific mention of Title IX and that notable lack of
attention to full and genuine equality for girls and women in the
remaining 34 reports wasn't a very auspicious beginning for our
work.

I BEST COPY AVAILABLE
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We also looked at data on the representation of women in posi-
tions of educational leadership, and in chart 1, that we will put up
here on the overhead, we can see that women are far from equally
represented among school principals and superintendents, even
though elementary and secondary education is:widely considered a
woman's profession.

In 1992, women held 85 percent of all elementary school teaching
positions and 55 percent of all high school faculty positions. I don't
believe that men are any less interested in the education of girls
than women are in the education of boys. People who enter teach-
ing enter because they care about children. But I believe that we
have to consider the subtle messages that such a sex division in
leadership in education sends to students.

With this context in mind, I will talk briefly about math and
science. I believe that nowhere, with the possible exception of
sports, are the gains girls and women have made as clear as in the
area of elementary and secondary school mathematics. That is the
good news.

The problems remain but there is real progress. But we still have
these frustrating and persistent barriers in careers in the physical
sciences and engineering for women. If we look at the data in
terms of where women are and where girls are in math and science
at the elementary school it is important to note at the beginning
that there is very little information that allows us to look at racial,
ethnic group, sex and socioeconomic status at the same time. So we
can talk about and compare girls and boys in each of those groups,
but we cannot compare across gl'oups, and we need more data.

So, the data that I am talking about today is limited in the sense
that it doesn't allow a full comparison. There are still wide gaps
in math and science achievement between white students and stu-
dents of color, between lower socioeconomic students and higher so-
cioeconomic students.

But the good news, the gender gap in math has definitely de-
creased. But, and there is always a "but," there are still gaps and
they have to do with the more academically select and higher cog-
nitive levels. That when you move to that level you find that there
is a widening gap between girls and boys.

Sex differences in tests of spatial skills are also declining, and
one large study found that girls and boys gained equally from in-
struction in spatial visualization skills despite initial differences fa-
voring boys. I think it is very important to note this progress be-
cause I think it puts to rest what I think was a journalistic inven-
tion that there was some sort of math gene.

Genes don't change that fast. If we can make this much progress
in 10 or 20 years, we can clearly see that the effort that we put
into this matters, that it does make a difference, that obviously the
majority of girls are as capable as the majority of boys. What they
need and deserve is encouragement and opportunity.

I think most of the improvement in math is due to math course-
taking patterns. Girls and boys are taking roughly equal numbers
of math courses. But, and the same old "but" again, it is up to cal-
culus. When you look at calculus, more boys are taking calculus
than are girls.

1;
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When you look at science course-taking patterns, you also see
that girls simply are not enrolled in physics, so that what is hap-
pening is that girls are leaving high school less ws,11 prepared for
careers in the physical sciences and engineering than are boys.
They haven't taken the courses.

Even when they have taken coursesand I am going to skip here
and not use my second chart because I know our time is short. I
am going to talk about the fact that even when students have
taken courses in math, in science, in physics, in calculus, and you
ask them about their career plansand this would be the fourth
chartyou see that less than 20 percent of the girls are seriously
considering a career in science and engineering, but over two-thirds
of the boys are.

Why these differences? Why are girls not taking the courses?
Why are they not thinking about these things?

I think that one of the things that it is important to remember
is that as girls and boys grow they have different experiences in
science. We reported on how girlshow schools shortchanged girls.
That girls are more apt to be exposed to biology-related activities
and less apt to engage in mechanical and electrical activities, mir-
roring a course-taking pattern in the sciences that finds girls tak-
ing more biology courses but less of the advanced chemistry and
not very much of the physics.

Furthermore, there are research studies that reveal a tendency,
beginning at the preschool level, for schools to choose classroom ac-
tivities that will appeal to boys' interests and to select presentation
formats in which boys excel or are encouraged more than are girls.

For example, when researchers looked at lecture versus labora-
tory classes they found that in lecture classes teachers asked males
academically related questions about 80 percent more often than
they questioned females. The patterns were more mixed in labora-
tory classes, but in most of our science courses today in high school
we find that lectures are the more common form of instruction.

Another study of science classes found that when teachers need-
ed assistance in carrying out a demonstration 79 percent of the
demonstrations were carried out by boys. Science classrooms areoften dominated

Mrs. LLOYD. Did the girls keep the records?
Ms. BAILEY. The girls keep the records. Yes, I guess that would

be the usual role.
I believe that science classrooms are dominated often by boys be-

cause they have more extensive out-of-school experience and famili-
arity with things. But I think we also have to look at the research
that indicates that classrooms are more apt to be dominated by
goys because boys often tend to dominate classrooms in general.

After the report came out, Garry Trudeau did a series of comic
strips, and in one of them a mother is putting her daughter to bed
and she asks her daughter, "How was school?" And she says,
"Okay, except I never get to say anything."

The mother is very worried about this. She said, "What do you
mean?" And she said, "Well, the teacher just calls on the boys."

So, the mother thinks about it and she says, "Well, I better go
into school and have a little talk with her." And there is a slight

16



pause and then a horrified look on the daughter's face, and she
says, "Oh, mom, she will never call on you. Send daddy."

And I believe that the evidence is quite clear. Research studies
done in a variety of settings by different research teams over the
last 20 years all indicate that on average and in most classrooms
boys get more of a teacher's time and attention than girls do.

Now, most teachers, and as a former teacher I fall into this
group, will tell you that that is because boys demand more atten-
tion. But it is more than that.

Part of the problem is traditional assumptions that we all hold
about sex roles and appropriate roles for girls and boys. We all
know girls are listening. We all know they are taking the notes. We
all know that they will do a good job at the end of the year and
get a good grade, so there is nothing to worry about.

But, if we expect girls to be active participants in the sciences,
in business and in politics, we have to encourage and expect them
to do more than be good listeners. And furthermore, I think that
if we value listening skills, and I think we do, then it is definitely
unfair not to provide more opportunities for boys to listen. And I
think that is something that we need to worry about in our class-
rooms.

I think another issue is that we need to think about the v, ays
boys treat girls in schools. I don't think that is a factor that can
any longer be overlooked or joked away when we look at factors af-
fecting girls' participation and achievement in school.

Sexual harassment is, unfortunately, all too alive and well in our
Nation's schools and it is preventing girls frcm full participation in
educational programs. I believe that when we ignore sexist behav-
ior in our schools we prepare students for it in the workplace.

We send a terrible message to both girls and boys. The message
to girls You need to get used to this. The message to boys, This
is how real men behave. And tit , are messages that are demean-
ing and insulting to women and to men, and they feed exaggerated
sex role stereotypes.

And to get to the bottom of the issue of why we don't have more
women in the physical sciences and engineering, I think that sex
role stereotypes and expectations that go along with that play a
very significant role.

One of the things that I think we need to do to address the prob-
lem is to find ways to break some of the sex role stereotypes and
expectations to bring people into the classroom to show both girls
and boys that women as well as men can be scientists. That people
of different racial and ethnic groups as well as just white men can
be scientists.

I think we need to look at our textbooks. We have made a lot of
progress in textbooks, but textbooks still send a message that this
is what we consider the appropriate role and the appropriate job
and the appropriate career for girls and boys. Even the newest
textbooks aren't terrific, and not all schools can buy the newest
textbooks. And some of these same stereotypes are also being
played out in the software and the computer games that kids are
playing today. They all play into this same gender stereotyping and
sex role stereotyping.

r.
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We looked before at the positions of leadership in education,
principals and superintendents. But think it is interesting to look
at the number of teachers and the sex of the teachers who are
teaching math. That is the last overhead that I have.

And here again it plays out. We find more men, even though, as
you remember, I stated that men were in the minority in terms of
teaching positions in elementary and secondary education, in gen-
eral they are in the majority of those who are teaching in our
science and mathematics classrooms. And, of course, it is a vicious
cycle, and we have to intervene at some point. But that again feeds
into the stereotype of what girls should study and do, what boys
should study and do.

And I think that I should end at this point. As you know from
my testimony, written testimony, I have several other charts and
lots more statistics. But everyone can read that or we can talk
about it later.

[The prepared statement of Ms. Bailey follows:]
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Women and 1C-12 Science and Mathematics Education

Testimony before the Subcommittee on Energy
U.S. House of Representatives

June 28, 1994

Susan McGee Bailey, Ph.D.
Executive Director

Center for Research on Women
Wellesley College

Madam Chair, thank you for your invitation to speak before the Subcommittee

today on a topic I believe is crucial to our national future. In an era of rapid

technological advances, environmental crises and economic uncertainties, an excellent

education, including education in the sciences and mathematics, for all our students, boys

and girls from every socio-Pconomic level and all racial, ethnic and cultural backgrounds

is critical. We have a long way to go to achieve this goal and the particular educational

problems confronting girls and women in the sciences are one of the barriers to progress.

It is these issues I will address today.

When we were putting the finishing touches on the report liovilahoQls

Shortchange Girls two and a half years ago I remember feeling a sense of deja vu.

While we definitely were able to note progress and positive gains in that report which ./

reviewed over 1300 research reports, journal articles and books on the participation,
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achievement and treatment of girls and boys in schools, the overall picture wa; one of

persistent inequities and stubborn inequalities fOr girls and boys in our nation's

elementary and secondary schools. This was almost 20 years after the passage of Title

IX of the Education Amendmens of 1972 which forbids discrimination on the basis of

sex in educational programs receiving federal funds. One minute I took hope from the

clear difference made by women and men who pushed hard for changes and the next I"

was discouraged by the long way we still have to go.

Before turning specifically to the data on mathematics and science, there are two

pieces of more general information that may help to set the context for our discussion.

As we began work for the AAUW Educational Foundation on the status of girls in U.S.

public elementary and secontutry schools .we reviewed 35 of the major national reports

on education reform starting with A_Nation at Risk in 1983 and concluding with

;It ID Oh I 0.11 I :Is ..t I; published in

1991. We were looking for recommendations, data and discussion of girls in schools.

We found almost nothing. Only one of the 35 reports we reviewed made a specific

mention of Title IX. I. (1985) called for

greater attention to equal educational opportunities for girls and young women as part of

the reform and restructuring of America's schools. The notable lack of attention to full

and genuine educational equity for girls and women in the remaining 34 reports was not

an auspicious beginning for our work.

2
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I do not believe that men are any less interested in. the education of girls than

women are in the education of boys. Most people who enter teaching do so because

they care Amin children. But I do believe that we must consider the subtle messages

such a marked sex '!'vision in ladyship sends to students. The absence of sex and

gender equity considerations as we think about the restructuring of education cannot

continue Gender equity must be a basic ingredient in every phase of our education

reform efforts. So far this has not been the case.

With this context in mind, I will move now to a more specific focus on

mathematics and science.

No where, with the possible exception of sports, are the gains girls and women

have made as clear as in the area of elementary and secondary school mathematics.

Problems of course remain, but there is real progress. And no where do the barriers

appear to be so frustratingly persistent as in careers in the physical sciences and

engineering for women. For decades we have discussed the necessity, both in terms of

strategic national economic and security needs as well as on the basis of equity and

fairness, to open up career opportunities for women in science and engineering. Today

The terms sex and gender are often used interchangeably. In this paper sex is used
when referring to individuals as biologically female or male, and gender when also
referring to differing sets of expectations and limitations imposed on people simply
because they are female or male.
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4S% of our national labor force is female but still only 16% of the scientists and 8% of

the engineers are female.

What I would like to do this afternoon is review some of the research on the

achievement, participation and treatme . of girls at the elementary and secondary level

in science and math, talk briefly about data that indicates how young girls view science-

and then focus on some steps we can take to address the problems at an early stage.

Work at the university level to retain women in science courses and engineering

programs is critically important but it is not sufficient.

As I discuss this dna you will note the lack of information on various groups of

girls. One of the most difficult problems we ran into as we worked on EasySihsical

Shortchange Girls was the absence of data that looked at sex, race/ethnicity and socio-

economic (SES) class simultaneously. One can compare students on these individual

variables but very few studies allow three-way or even two-way comparisons. Assuming

all girtr are the same is no better than assuming all students are the same; we need much

more attention to sex and race/ethnicity and class in our educational research and

reporting efforts. Obviously all are factors affecting participation in the sciences.

The overall gap in science and math achievement between white students and

students of color remains very large. African American and hispanic students are affctost

6
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twice as likely to be in remedial math classes as are white students, and low SES

students are more than twice as likely as high SES students to be in remedial math.

Furthermore, the National Center for Education Statistics reports that 50% of high

income students take algebra and advanced mathematics classes, but that only 28% of

middle income students and 15% of low income students are in these classes. What we

need to look at with particular care is how girls are fairing compared to boys in these

groups but the data are extremely sparse.

Let's look first at the good news. Sex differences in mathematics achievement are

small and declining. Recent meta-analyses have found only small differences in female:

and male performance in mathematics. Furthermore, meta-analyses comparing recent

research with studies done in the 1970's indicate a significant decline in sex differences

(Friedman, 1989; Hyde, Fermenta & Lemon, 1990).

But, and unfortunately there is always a but...sex differences in mathematics do

exist. They are related to the age of the sample, how academically selective it is, and

which cognitive level the test is tapping. For example. no sex differences were found in

the problem-solving ability of elementary-and middle- school girls and boys, but moderate

to small differences favoring males emerged in high school (Mullis, 1991).

7
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Larger differences are found at the higher academic and cognitive levels. One

study revealed that nearly all differences in math performance between girls and boys at

ages eleven and fifteen could be accounted for by differences among those scoring in the

top 10-20 percent, with boys more often in the top-scoring groups (Stockard & Wood,

1984), Here the most recent news is very unsettling for the only place where the math

"gender gap" is widening is among top scoring students in 8th grade. Furthermore, whit=

sex differences on the SAT-Math have decreased, they are still large.

Sex differences in tests of spatial skills are also declining. One large study found..

that girls and boys gained equally from instruction in spatial-visualization skills, despite.:

initial differences favoring boys (Linn & Hyde, 1989). These dramatic improvements

over time are strong evidence that the so called "math gene" is a figment of a journalist's

imagination. Gene's don't change in a decade or two but education and societal

expectations can and do. The majority of girls are obviously as capable as the majority'

of boys in these areas. They need, and deserve, encouragement and opportunity.

Much of the impro....ment that has been made may well be due to course taking

patterns in mathematics. Sex differences in math-course participation are small, occur

only in higher-level courses, and appear to be stable. The National Science Board found

that approximately the same percentages of females and males took the same math

8
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courses up to calculus, which was taken by 7.6 percent of the boys but only 4.7 percent

of the girls.

The news in science is not as encouraging. Sex differences in science achievement

are not decreasing and may be increasing. The National Assessment of Educational

Progress (NAEP) tracks science performance. Its results Indicate that for nine- and

thirteen-year-olds, sex differences in achievement increased between 1978 and 1986, due

to the combination of a lag in performance for females and significant increases in the

performance of males. According to the NAEP, sex differences in science achievement

are larger for seventeen-year-olds, and these differences have not changed since 1978.

The areas of largest male advantage are physics, chemistry, earth science, and space

sciences.

In addition, sex differences exist at various levels of achievement. In fact, gender

differences favoring boys are increasing in science achievement at 4th, 8th and 12th grade

for top students. There appears to be a particular problem nationally at the eighth grade

level where, as I mentioned a moment ago, the differences among top students are

increasing in math as well as in science (see Chart 2).

9
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Chart 2

The Science Achievement Gender Gap
(Top Students)

3

I 2
1

13
Age of Students

17

Data from the National Assessment of Educational Progress.
Chart developed by Patricia Campbell

10

4



24

S. Bailey

What about course taking in science? Sex differences in the number of science

courses students take are small. However, the pattern of course-taking differs, with girls

being more apt to take advanced biology and boys being more apt to take physics and

advanced chemistry.

Approximately the same numbers of females and males take Biology I and

Chemistry l but more males take physics. The Council of Chief State School Officers'

survey reports that 60 percent of the students enrolled in first-year high school physics

are male and that 70 percent of secondyear physics students are male. The evidence is

clear: girls are leaving high school less well prepared for careers in the hard sciences and

engineering. They simply are not taking calculus and physics courses ta the same extent

as are their male classmates.

How are these achievement and participation patterns reflected in career plans?

Sex differences show up in career plans as well. High school girls, ven those with

exceptional academic preparation in math and science, arc choosing math/science

careers in disproportionately low numbers (see Charts 3 and 4).

11
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Chart 4

Whigs Plaits of High School Union
Taking Physics and Calculus
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T. Dick and S. Rallis, "Factors and Influences on High School Students' Career Choices,"
Journal of Research in Mathematics Education (1991)
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Between the 1970's and 1980's there were important increases In the numbers of

girls and women interested in math related careers. In 1972 boys were 68 times more

apt to be interested in engineering, (.1% of the girls and 6.8% of the boys). By 1980 this

had been reduced to boys being 4.5 times more likely than girls to be interested in

engineering (1.9% of girls to 8.5% of boys). However, between 1980 and 1990 the

percent of high school senior girls interested in engineering decreased from 1.9% to

1 4% while the percent of high school senior boys interested in engineering stayed about

the same (8.5% to 8.6%; see Chart 5).

14

.



28

-dEirt 5

Percent 12th Graders Interested In Engineering

9.00%

9.00%

7.00%

6.00%

5.00%

4 00%

3.00%

2.00%

1 00%

0.00% ,...1
1972 1990 1990

Data from the National Science Foundation.
Chart developed by Patricia Campbell

15

eTh

15-1I

I 0 Boy,



4

29

S. Bailey

The Pathways for Women in Science Project sponsored by the Sloan Foundation

at the Center for Research on Women is following young women as they enter Wellesley

College to better understand their decisions to pursue, or not to pursue, science. Results

from the first year indicate that very few students declared a science major if they had

not already developed an interest in high school. Furthermore, support for pursuing

science from multiple sources is very important for young women.

Other research indicates girls who do go on into scientific fields after high school

report that the encouragement provided by their teachers is important. One study

reported that girls who went on to study engineering felt that teachers encouraged them;

unfortunately they also felt that their guidance counselors discouraged them (Campbell

& Metz, 1987).

What is going on that can help us account for these differences? As they grow,

girls and boys have different science experiences. We reported in How Schools

Shortchange Girls that girls are more apt to be exposed to biology-related activities and

less Apt to engage in mechanical and electrical activities. One study found that by third

grade, 51 percent of boys and 37 percent of girls had used microscopes, while by

eleventh grade 49 percent of males and 17 percent of females had used an electricity

meter (Mullis & Jenkins. 1990). Another study reports eighth-grade boys have been

86-175 0 95 2

16



30

S. Bailey

found to use more science instruments in class, particularly physical-science tools, such as

power supplies (Zimmer & Bennett, 1987).

Although nine-year old girls express interest in many science activities, they do not

do as many as .)ys. This sex difference continues through ages thirteen and seventeen

and is paralleled by an increasingly negative view of science, science classes, and scienc4.

careers on the part of girls (Zimmer & Bennett, 1987). Girls simply do not see science

as something girls do.

Research studies reveal a tendency beginning at the preschool level fot schools to

choose classroom activities that will appeal to boys' interests and to select presentation

formats in which boys excel or are encouraged more than are girls. For example, when

researchers looked at lecture versus laboratory classes, they found that in lecture classes

teachers asked males academically related questions about 80 percent more often than

they questioned females the patterns were mixed in laboratory classes (Baker, 1986).

However, in science courses, lecture classes remain more common than laboratory

classes.

Furthermore, a study of science classes found that when teachers needed

assistance in carrying out a demonstration 79 percent of the demonstrations were carried

out by boys (Tobin & Garnett, 1987). Science classrooms arc often dominated by boys

A
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in part because boys have more extensive out of school familiarity and experience with

the subject matter. They are also more apt to be dominated by boys because boys are

often more apt to dominate in classrooms regardless of the subject matter!

After the report on girls in schools was released, Garry Trudeau did a series of

comic strips. My favorite is one in which a mother is putting her daughter to bed and

asks her how school is going. The daughter replies that it's OK but she never gets to say

anything. Her mother is shocked, "What do you mean?" she asks. "Well, the teather just

calls on the boys," her daughter replies. The mother thinks for a moment and then says,

"Well, maybe 1 should go in to school and talk with the teacher about this." Her

daughter responds, "Oh, Mom, she'll never call on you, send Daddy!"

Research studies done in various settings by several different research teams over

the past 20 years all indicate that, on average, in most classrooms, boys get more of

teachers time and attention than do girls. Most teachers, and I am one of them, will tell

you that this is usually because boys demand more attention, but boys' demands are not

the only explanation. Our traditional assumptions about appropriate gender roles play a

part as well. After all, we know the girls are listening and taking notes as girls are

supposed to, they'll get a good grade, there's nothing to worry about. But if we expect

girls to be active participants in the sciences, politics and business, they need to he

expected and encouraged to do more than be good listeners. And if we value listening
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skills, as we do and should, then how unfair not to provide more opportunities for boys

to practice listening!

The way boys treat girls in school is another factor that can no longer be

overlooked or "joked-away" when considering factors affecting girls' participation and

achievement in school. Sexual harassment is, unfortunately, alive and well in our

nation's schools and it is preventing girls from full participation in educational programs.

When we ignore sexist behavior in our schools we prepare students for it in the

workplace. We send a terrible message to both girls and boys: girls, you need to get

used to this; boys, this is how "real men" behave. These messages are demeaning to

women and to men and they feed exaggerated gender role stereotypes.

Gender stereotyping influences whether girls persist in mathematics. Data from

the National Assessment of Educational Progress indicate that girls who reject traditional

gender roles have higher math achie.ement than girls who hold more stereotyped

expectations. Moreover, girls in advp- math classes tend to he the girls who do not

see math as a "male' subject (Armstrong, 1985). A longitudinal study that tested

students at sixth, eighth. tenth, and twelfth grades found that for girls a view of math as

"male" was negatively correlated with math achievement at each grade level (Tartre &

Fennema, 1991).
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Furthermore, females, more than males, seem to doubt their confidence in math.

The Educational Testing Service reports that sex differences in perceptions of being good

at math increase with age. Third-grade girls and boys think they are good in math in

about the same percentages (64 percent versus 66 percent); by seventh grade, 57 percent

of the girls agree, compared to 64 percent of the boys; by eleventh grade the gap widens

to 48 percent of girls versus 60 percent of boys. In a classic study, researchers Elisabeth

Fennema and Julia Sherman found a strong correlation between math achievement and

confidence. Their research revealed a drop in both girls' math confidence and their

achievement in the middle-school years. The drop in confidence preceded a decline in

achievement.

Females and males abandon math and science for different reasons. Males who

drop out of math and science tend to do so because of a lack of competence they

cannot do the work; many females who drop out do so even though they can do the work

-- they just don't think they can, they aren't sure enough (Leder, 1990, AAUW, 1990).

Concern about the difficulty or competitiveness of the field can also be an issue.

Campbell and Metz (1987) found that the perceived competitiveness of engineering was

seen by girls as a major barrier to women entering the field. This finding is supported by

research that shows girls who see themselves as highly competitive are more interested in

taking math and sch.ice courses than other girls. For boys, the degree of

20
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competitiveness is not related to interest in taking math and science (MacCorquodalr

1984).

What can we do?

Changing the public images of physics and chemistry to reflect the diversity of

these fields and the way they tie in to our everyday lives can provide more girls with the

"inside information" that daughters of scientists appear to get. (At the moment the best

predictor of whether a girl will pursue science appears to be whether she has a parent

who is a scientist!) Meeting, getting to know, and working with scientists also reduces

the negative and intimidating stereotypes about the field. Providing students, especially

girls, with more real-life experiences with science and scientists may make a big

difference.

At this point it is interesting to look at the percentages of male and female

teachers in U.S. public high schools. As Chart 6 indicates, public school teachers are

roughly 50/50 male and female. The sexes are not equally represented in the teaching

ranks in our science and mathematics classrooms, however. Men outnumber women by

a significant margin. Once again, adult role models van send a subtle, if unintended.

message.

21
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Chart 6
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There are a number of teaching strategies that can promote more gender-

equitable learning environments. Research indicates that science teachers who were

successful in encouraging girls, share several strategies. These included using more than

one textbook, eliminating sexist language and showing fairness in their treatment and

expectations of both girls and boys (Kahle, 1985).

Textbooks are a key element. They send powerful messages to students. They

signal to students what is and is not appropriate for girls and boys, for members of

various racial/ethnic and cultural groups. Progress has been made, but students of both

sexes are still exposed to gender stereotyping in too many of the materials they study in

school; the textbooks (not all schools buy the very newest), the videos, the computer

software (Huff & Cooper, 1987).

There is evidence that if pupils begin working on an activity with little

introduction from the teacher, everyone has access to the same experience. Discussion

that follows after all students have completed an activity encourages more participation

by girls. In an extensive multistate study, researchers found that in geometry classes

where the structure was changed so that students read the book and did problems first

and then had classroom discussion of the topic, girls outperformed boys in two of five

tests and scored equally in the other three. Girls in the experimental class reversed the

general trend of boys' dominance on applications, coordinates and proof taking while
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they remained on par with boys on visualizations in three dimensions and

transfor,:ztions. In traditional classes where topics were introduced by lecture first and

then students read the book and did the problems, small gender differences favoring

boys remained (Flores. 1990).

Schools can learn much from out-of-school programs that encourage girls in math

and science. Girls are not required to take special out-of-school programs. Designers of

successful out-of-school math and science programs have learned how to get girls to

attend and, more important, how to keep them interested so that they will keep on

attending. We need to continue and expand programs like those developed by Girls,

Incorporated and the Girl Scouts. These offer unique opportunities for girls to learn

together to overcome stereotypes. What's more, such programs also act as laboratories

for developing effective techniques to keep girls involved in math and science. We can't

rely on these programs alone, however. Compared to the school system, they can reach

only small numbers of girls for relatively short periods of time. Since all girls go to

school and go for many years, we must focus most of our effort there, incorporating

successful out-of-school techniques within our schools and classrooms.
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Mrs LLOYD. We are all taken by your testimony I think we
could sit here and listen to you all afternoon. But in fairness to our
other witness, I will call on Dr. Kahle at this time.

Ms. KAHLE. Thank you, Madam Chairman and members of the
subcommittee for this opportunity to testify.

A review of science and mathematics education for girls, particu-
larly for girls of color, is severely restricted by the type and number
of individual studies as well as by the nature of the analyses that
are available in national data sets. Available data are seldom
disaggregated by race, ethnicity and sex, or by socioeconomic level
and sex.

In fact, if my testimony leads to only one outcome, many of my
colleagues and I hope that it will be a congressional directive to the
National Center for Educational Statistics to require that National
Assessment of Educational Progress (NAEP) data be reported by
sex within each racial/ethnic group.

Although I am acutely aware that different factors affect Appa-
lachian girls in Tennessee, Chicano girls in Texas, Asian American
girls in California, the data are not analyzed in ways that allow
specific targeted studies that can lead to change.

During the seventies and mid-eighties Federally funded projects
addressed the different interest in achievement levels in science
and math for girls and boys. However, partly due to changes in
funding priorities in the mid-1980s many of those programs as well
as the gains made by girls and women have leveled or declined.

For example, between 1982 and 1986 the percentage of girls en-
rolled in high school precalculus and calculus declined from 45 per-
cent to 39 percent. The number of college women electing computer
science majors and engineering majors peaked in 1984 and has de-
clined since then. Between 1970 and 1986 the gender gap between
13-year-old girls and boysfavoring boysin NAEP, science pro-
ficiency scores doubled.

Girls and boys are treated differently in school. Differences in
classroom interaction patterns in math and science are consistent:
more frequent interactions with boys, fewer challenging questions
to girls, fewer opportunities for girls to manipulate equipment, and
many examples and exemplars related to masculine activity.

It has been estimated that on the whole teachers spend 44 per-
cent of their time with girls and 56 percent of their time with boys
resulting in 1800 hours, more hours of teacher instructional time
over 12 years of schooling for boys, and the differences begin early.

Neither kindergarten boys nor girls can define science. But even
without that knowledge Pat Campbell reports that more boys than
girls reply they want to be scientists, that they are good in science
and that they have done science. As early as fourth grade girls
show a preference for biological topics while boys, many of whom
have had, as Susan mentioned, these important out-of-school activi-
ties with mechanical and electrical equipment, choose topics in
physical science.

When science curricula is based on either girls' expressed inter-
est or in teacher interest they severely limit girls' educations in
science, eventually resulting with 15 percent of girls enrolled in
high school physics while 25 percent of our boys do physics.
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As a group, teachers hold stronger sex role stereotypes and views
about the appropriateness of specific science activities for girls and
boys than students do. Most elementary teachers are women who
have chosen elementary education in college partly to avoid rigor-
ous science and mathematics courses.

A recent report of the National Research Council describes the
woeful lack of adequate preparation in science, usually 6 to 9 un-
dergraduate hours, and to a lesser extent in mathematics, for ele-
mentary teachers. Initiatives such as that of the Holmes Group
consortium that require degrees in a discipline-based major for per-
spective teachers have acerbated the situation, for most choose ma-
jorssociology, psychology, English literaturethat have even
fewer required courses in science and math than teaching majors
do.

Interviews of parentsover 5,000 parents, actuallyin Michigan
revealed the effect of parental stereotypes on children's choice of
math classes as well as on their opportunities for out-of-school
science activities.

However, math is still considered a basic by both parents and
teachers, and because of that boys and girls value mathematics and
have positive attitudes about the study of math. According to
NAEP surveys, there is little or no decline in girls' or boys' percep-
tion of the value of a career in math or the usefulness of math be-
tween the ages of 9 and 17, and Eccles' work at the University of
Michigan shows a positive relationship between perceived value
and usefulness of a subject and student enrollment and achieve-
ment in that subject.

In the last two decades the positive attitudes of girls about the
value and usefulness of math have affected the course selections,
eliminating sex differences in everything but precalculus and cal-
culus. He-.vever, and this is the bad news, NAEP surveys of science
have shown that girls' attitudes about and interest in science begin
to decline about grade 7.

For example, two-thirds of fourth grade girls and boys reply that
what they learn in science class is useful in everyday life. However,
boys retain that positive attitude throughout high school, while
girls' perceptions of the utility of science drop precipitously.

A longitudinal study of American youth explains why girls and
boys choose not to study mathematics or science during their senior
yearthe key yearof high school, and the effects of both attitude
differences as well as sex bias counseling are evident. Although the
same two reasons "do not like" and "advise not to take" are the
most commonly selected by boys and girls, 10 percent more girls
than boys choose those reasons.

Although not disaggregated by sex, NAEP data on surveys of
science since 1976 have found that minority children hold much
more positive attitudes about science than white children do. Fur-
thermore, the findings of several independent researchers suggest
that coursework experiences have significant positive effects on the
math and science performance of ethnic or racial minorities. How-
ever, in two decades we have not found a systematic way to relate
positive attitudes to enrollment.

Sex based differences in attitudes and interest as well as in con-
fidence and achievement levels in school math and science vary
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among several racial groups. For example, my work and that of
James Campbell and Diane Pollard suggests that white females
hold much more sex role stereotyped views about themselves and
science than do either Asian or African American girls.

Early programs designed to intervene in a girl's choice not to
study math and science were originally funded by the Women's
Educational Equity Act for the U.S. Department of Education or by
the Education, and now the Education and Human Resource, Di-
rectorate of the National Science Foundation.

But most projects addressed differences between boys and girls,
and most were based on a deficit model. That is, changes were
needed in girls' attitudes, interest and confidence to make them
more like boys. Some of the most successful projectsEquals, Fam-
ily Math, Family Sciencewere begun at the Lawrence Hall of
Science but have since become national programs. Others have in-
volved private groups such as the Girl Scouts and Girls, Incor-
porated. Although individual girls seem to derive immediate bene-
fits from such programs, there have been few long-term studies of
persistent gains.

We know what works for girls, and boys, who traditionally have
not shown an interest in science and math. In 1985 I described
strategies of high school biology teachers that increased the num-
ber of girls, including minority girls, who continue to study high
school science and major in science in college. They included the in-
creased use of laboratories and discussions, teacher involvement in
education and career counseling, inquiry, creative, and basic skill
activities, and field trips as well as other out-of-school activities.

Similar work has been done in mathematics. Eccles' work sug-
gests that the increased use of cooperative, hands-on, practical
problem-solving activities improves mathematics instruction for
girls and minority students. A decade of studies reveal that teach-
ersin the case I am reporting on they were all malewho partici-
pate in equity education improved rural girls' attitudes about and
motivation in science.

Small learning groups, often thought to be a panacea, are only
effective with girls in science and math if teachers monitor those
groups for cooperation. Content-based activities that develop spa-
tial relationships eliminate the sex difference between girls and
boys' scores in one semester.

Sex role stereotype behaviors, attitudes and expectations are
changed by effective equity education in undergraduate teacher
education programs. A prime example is at the University of
Northern Colorado. Programs for practicing teachers that include
both content and equity can change teacher expectations and be-
haviors as well as classroom instruction in science and math.
Miami University and Cincinnati have a prime example there.

Furthermore, the proportion of girls who continue to study ad-
vanced mathematics and science is increased when teachers do spe-
cific compensatory activity. They have to make up the difference
that the children bring to school.

Federal support of projects designed to increase the numbers of
girls and women in science and mathematics or to analyze and al-
leviate differences between the sexes has been at best idiosyncratic.
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Public interest and support varies in relation to supply and de-
mand factors, including the availability of foreign male scientists.
Program initiatives supported by Democratic administrations fall
away under Republican ones and vice versa. Considering that girls
and women are over 51 percent of our population, the only constant
has been inadequate funding.

Although most Federal agencies do not have programs targeted
for girls and women, the National Science Foundation does. Re-
cently, it has revised and repackaged those programs to provide a
more coordinated approach. Yet the dollars allocated for women's
programs are still far fewer than those allotted to minority pro-
grams.

The NSF initiatives for under-represented minorities provide co-
herent long-term funding of multi-institutional and regional
projects, while the programs for girls and women are limited in
length, scope and budget.

We have moved beyond the deficit model to identify specific types
of instruction and specific kinds of science and math classrooms
that benefit girls and minority boys. This information needs to be
compiled and widely disseminated to both prospective and practic-
ing teachers.

Programs need to be monitored for persistent, not immediate
gain. Critical entry points and transitions for girls need to be stud-
ied so that appropriate and effective counseling occurs. And school
reform, especially in math and science must address transforming,
not reproducing, the sex-role stereotypes that students and teach-
ers bring to school.

Hungary led all other nations in the Second International Asso-
ciation for the Evaluation of Educational Achievement in Science
that is the IEA studybecause its girls, unlike those of all other
nations, scored as well as its boys. We cannot reach Goal Four un-
less the deficiencies in science and math education of girls are ad-
dressed and alleviated.

And I thank you very much for this opportunity to testify. I will
be pleased to respond to your questions.

[The prepared statement of Ms. Kahle follows:]
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Thank you Madam Chairman and members of the Subcommittee for providing the opportunity
for me to testify concerning the entrance, retention, and success of girls and women in
science, mathematics, and engineering. My remarks are based on the findings of large
national databases, of individual research studies, and of two decades of my research group's
work with students and teachers.

Introduction
A review of science and mathematics education for girls, particularly girls of color, is severely
restricted by the type and number of individual studies as well as by the nature of the analyses
that are available on national data sets. Available data are seldom disaggregated by
race/ethnicity and sex or by economic level and sex. In fact, ifmy testimony leads to only one
outcome, many of my colleagues and I how- that it will be a Congressional directive to the
National Center for Educational Statistics to require that National Assessment of Educational
Progress (NAEP) data be reported by sex within each racial/ethnic group. Although I am
acutely aware that different factors affect Appalachian girls in Tennessee, Chicano girls in
Texas, and Asian American girls in California, the data are not analyzed in ways that allow
specific, targeted studies that can lead to change.

During the 1970s and early 1980s, federally funded projects addressed the different interest and
achievement levels in science and mathematics of girls and boys. However, partly due tochanges in funding priorities in the mid-1980s, many of those programs as well as the gains
made by girls and women have leveled or declined. For example,

between 1982 and 1986, the percentage of girls enrolled in high school pre-calculus andcalculus declined from 45% to 39%;

the number of college women electing computer science and engineering majors peakedin 1984 and since then has declined;

between 1970 and 1986, the gap between 13-year-old girls and boys (favoring boys) in
science proficiency scores has doubled;

in 1993, boys won three out of every four scholarships (352 boys and 84 girls) awarded to
encourage study in science, space, and technology by the National Academy for Science,Space, and Technology;

among our mathematically gifted youth, 12% more boys than girls anticipate a college
science, engineering and mathematics (SEM) major, and 22% more boys than girlssubsequently enroll in one.

Today, my remarks focus on three areas: first, sex-role socialization, both in-and out-of-school, that suggests that mathematics and science are masculine activities; second, results of

1
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research studies and intervention programs for students and their teachers; and third, federal
funding priorities, particularly at the National Science Foundation.

Brief Review of School Science and Mathematics

A general description of science and mathematics classes--from kindergarten through high
school physics -- suggests that girls and boys, on the whole, have very different experiences.
The nature of those experiences is strongly influenced by the sex-role stereotypes that teachers
may hold, that many children bring to school, and that many parents wittingly or unwittingly
foster at home. Furthermore, because schools are social institutions, they reinforce behaviors,
interests, and occupations that are considered appropriate for females and males. Differences
in classroom interaction patterns in math and science tend to be consistent; i.e., more frequent
interactions with boys, fewer challenging questions posed to girls, fewer opportunities for girls
to use inanipulatives or equipment, and mors examples and exemplars related to masculine
activities. It has been estimated that, on average, teachers spend 44% of their time with girls
and 56% with boys, resulting in approximately 1800 more hours of teacher instructional time
over 12 years of schooling for boys.

Pat Campbell's interviews of kindergarten children three weeks after they enter school
suggest that gide and boys bring to school different ideas about science. At that age, neither
boys nor girls can define science, buteven without that knowledgemore boys than girls reply
that they want to be scientists, that they are good in science, and that they have done science.
The importance of those attitudes is reflected in the hypothesis that sex differences in course
taking patterns are established as early as kindergarten.

As early as fourth grade, girls show a preference for biological topics, while boys, many of
whom have had out-of-school experiences with mechanical and electrical activities, choose
topics in the physical sciences. Furthermore, girls base their selections on what they should
know, while boys select science topics on the basis of what they want to know. When science
curricula are based on either girls' expressed interests - -or on teacher interest--they severely
limit girls' education in science, eventually resulting in only 15% of girls enrolling in physics,
compared to 25% of boys.

The role of teachers in influencing students' perceptions about and confidence in doing
mathematics and science is evident. As a group, teachers hold stronger sex-role stereotyped
views about the appropriateness of specific science activities for girls and boys than students
do The work of Jacquelynne Eccles' group in mathematics at the University of Michigan as
well as that of my group in science has shown a relationship between teachers' expectations of
girls and of boys and student attitudes and behaviors in math and science classes.
Furthermore, most elementary teachers are women who may have chosen elementary
education as their college major partly to avoid rigorous science and mathematics classes. A
recent report of the National Research Council describes the woeful lack of adequate
preparation in science (usually 6 to 9 undergraduate credits) and, to a lesser extent, in
mathematics of elementary teachers. Initiatives such as that of the Holmes Group
Consortium that require degrees in a discipline-based major for prospective teachers have
acerbated the problem; for most choose majors (sociology, psychology, English) that have even
fewer required courses in math and science than teaching majors do.

Attitudes affect enrollments as students proceed through school, and sex differences in the
type of mathematics courses chosen begin to occur in grades eight and nine. Enrollment in
algebra and, especially, geometry is critical. Interviews of over 5000 parents in Michigan
reveal the effect of parental stereotypes on students' choice of math classes as well as on their
opportunities for out-of-school activities. For example, parent perceptions affect girls' and
boys' own perceptions of their ability and determine parent interactions with daughters and
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sons. Those differences result in more mechanical games and computers bought for, and
played with, eons than daughters.

Perhaps because mathematics is considered a basic subject by both parents and teachers, both
girls and boys value and have positive attitudes about the study of math. According to surveys
by the National Assessment of Educational Progress (NAEP), there is little, or no, decline in
girls' perceptions of the value of a career in math or in the usefulness of math between ages 9
and 17. Over 70% of 13-and 17-year-old girls and boys consistently express positive attitudes
about the usefulness of math for solving everyday problems. Furthermore, 66% of fourth grade
girls and boys think that almost all people use mathematics in their jobs. Studies at the
University of Michigan show a positive relationship between perceived value and usefulness of
a subject and student enrollment and achievement in that subject. In the last two decades, the
positive attitudes of girls about the value and usefulness of mathematics has affected their
course selections, eliminating sex differences in all courses except pre-calculus and calculus.

However, NAEP surveys of science have shown that girls' attitudes about and interest in
science begin to decline around grade seven. For example, two-thirds of fourth grade girls and
boys respond that what they learn in science classes is useful in everyday life. However, boys
retain their positive attitudes through senior high school, while girls' perceptions of the utility
of science fall by 11%. The same is true of students' responses concerning an interest in a
career in science. Seventh grade boys and girls respond the same, but girls' responses fall
below those of boys by the eleventh grade. This deterioration in attitudes is reflected in girls'
enrollments in optional, high school science courses. A longitudinal study of American youth
explains why girls and boys choose not to study mathematics or science during their senior
year in high school, and the effects of both attitudes and sexbiased counseling are evident.
Although the same two reasons Do not like and Advised not to take are most commonly
selected by girls and boys, approximately 10% more girls than boys select those reasons for bothmath and science.

Although not disaggregated by sex, NAEP surveys of science since 1976 have found that
minority children hold more positive attitudes about science than white students do. For
example, from seventh grade through senior high school, both Hispanic and African
American children value the usefulness of what they learn in science classes more than whitechildren do. In addition, in comparison with white children, higher numbers of seventhgrade Hispanic end African American children expect to work in science-related fields as
adults. Likewise, more Hispanic and African American than white students believe that whatthey learn in science classes is useful. Although the findings of several independent studies
suggest that coursework experiences have significant, positive effects on the math and scienceperformance levels of racial/ethnic minorities, a systematic way to relate positive attitudes to
enrollments has not been found.

Although based on limited information, sex-based differences in attitudes and interests as well
as in confidence and achievement levels in school mathematics and science vary amongseveral racial groups. For example, my work as well as that of James Campbell and Diane
Pollard suggests that white females hold mere sex-role stereotyped views of themselves and of
science than do either African or Asian American females. Studies of Hispanic students find
that for both females and males a strong, positive attitude about one's own sex role correlateswith grades in science and mathematics. A study of Native American children indicates that
boys' out-of-school opportunities and sex-role stereotyped course selections disadvantagemimic nmcncan pro Ill computor oinnca.
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Interventions that WO&

Early programs, designed to intervene in a girl's choice not to study math and science, were
funded by the Women's Educational Equity Act (US Department of Education) or by the
Education and Human Resource Directorate of the National Science Foundation. Most
projects addressed differences between boys and girls, and most were based on a deficient
model; that is, changes were needed in girls' attitudes, interests, and confidence levels to
make them similar to those of boys. Some of the most successful, such as EQUALS, FAMILY
MATH, FAMILY SCIENCE, begun at the Lawrence Hall of Science, have become national
programs. Others involved private groups such as the Girls Scouts c Girls, Inc. Although
individual girls seem to derive immediate benefits from such programs, there have been no
long-term studies of persistent gains. Furthermore, it has becoi::.. increasingly evident that
changes in teacher behaviors, in parental expectations, and in classroom and school climates
are needed as well.

Individual researchers in both math and science have assessed differences in classroom
treatment, in academic counseling, in peer and parental influence, and in sex-role
socialization. As a result, we know what works for both girls and boys, who traditionally have
not shown an interest in science and mathematics. in 1985, I described instructional
strategies in high school biology classes that increased the number of girls (including minority
girls) who continued to study science in high school and college. They included: the increased
use of laboratories and discussions; teacher involvement in educational and career
counseling; inquiry, creative, and basic skill activities; and field trips as well as other out-of-
school science activities. A decade of follow-up work revealed that:

rural, compared to urban and suburban, girls have the most limited information about
and access to science and mathematics courses, but teachers (in this case all males)
who particpated in equity education improved girls attitudes and motivation in science;

small learning groups (often seen as a panacea for the competitive atmosphere of many
science and mathematics classrooms) are effective with girls, only if teachers monitor
the groups for cooperation;

content-based activities that developed spatial relationships (the only significant skill in
which the scores of girls and boys differ) eliminates that difference in one semester,

teaching behaviors, as well as attitudes and expectations can be changed with effective
equity education during undergraduate teacher education programs (a superior
program has been developed and institutionalized at the University of Northern
Colorado);

specific programs for teachers that include both content and equity (in its broadest
context) training can change teacher expectations and behaviors as well as classroom
Instruction (a model program has been tested in Perth, Australia and Mt. Healthy,
Ohio).

Similar research has been done in mathematics' classes. Eccles' work suggests that the
increased use of cooperative, hands-on, and practical problem-solving activities improves
mathematics instruction for girls and minority students. Fennema's work at the University of
Wisconsin provides both instructional and curricular models for elementary mathematics,
while Lappen's group at Michigan State University provides activities in spatial relationships
for middle school math students. Furthermore, the proportion of girls who continue to study
advanced mathematics is increased when teachers do specific compensatory activities. In
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fact, school science and mathematics for girls may have to provide compensatory activities to
address the lack of those activities in girls' out-of-school lives.

Support for Programa to Increase the Number of Girls and Women in Science and
Mathematics

Federal support of projects designed to either increase the numbers of girls and women in
science and mathematics (intervention programs) or to analyze and alleviate differences
between the sexes has been, at best, idiosyncratic. Public interest and support varies in
relation to supply and demand factors, including the availability of U.S. or foreign male
scientists. Program initiatives supported by Democratic administrations fall away under
Republican ones and visa versa. Considering that girls and women are over 51% of our
population, the only constant has been inadequate funds.

Although most federal agencies do not have programs targeted for girls and women, the
National Science Foundation does. Recently it has revised and repackaged those programs to
provide a more coordinated approach, yet the dollars allotted for women's programs are still
far fewer than those allocated for minority programs. NSF initiatives for under-represented
minorities provide coherent, long-term funding of multi-institutional or regional projects,
while the awards for programs for girls and women are limited in length, scope, and budget.
All federal agencies need to renew their programs for women and girls and the National
Science Foundation needs to elevate its programs to be comparable in budget and rave to the
ones it supports for under-represented minorities.

We have moved beyond the deficient model to identify specifirt types of instruction and specific
kinds of science and math classrooms that benefit girls and minority boys. This information
needs to be compiled and broadly disseminated to both prospective and practicing teachers.
Programs need to be monitored for persistent, not immediate, gains. Critical entry points and
transitions for girls need to be studied so that appropriate and effective counseling occurs.
And, especially in math and science, school reform must address transforming, not
reproducing, the sex-role stereotypes that students and teachers bring to school. Hungary has
lead all nations in the International Association for the Evaluation of Education Achievement
(lEA) in science because its girls score as well as its boys. We cannot reach Goal 4 unless
deficiencies in the science and mathematics education of girls are addressed and alleviated.

Thank you, Madam Chairman, for this opportunity to testify. I will be pleased to respond to
any questions that you or members of the Subcommittee might have.
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Cycle Of Selection

Female elementary student

37% enjoy science class

60% are afraid to ask questions

44% find science boring

Your women

high school biology,
algebra, and geometry

J. B. Kahle

4-6 grade teacher

science 28min/day

Elementary education major

2 semester biology

1 semester physical science

1 semester methods
teaching science



Source: Kahle, J.B., Parker, L.H.. Bonn le, LJ., & Riley. D. (In press). Gender differeneces In
science education: Building a model. EctilualockPilichQ1aplaL
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Mrs. LLOYD. I want to thank you, and I want to thank all the
men and women that are here today to take part in this very star-
tling hearing. In my 20 years, I don't think I have heard anything
that has moved me as much as the hearing today.

And I think it is something we must address as a Nation. The
Congress must address it. I am sorry we don't have more cameras
in here today to really carry this message out to America. But I
hope it is just the beginning, that we can work on this to create
a greater national awareness of the needs to correct this problem
and to really create an awareness of the problem in our country.
Because certainly we are going to pay the price, when it is 51 per-
cent of our population, the bright women that we certainly will lose
in our workforce. We will certainly pay heavily in so many ways.

Before I begin my questioning, I would like to recognize Mr.
Scott and Ms. Eshoo and Mr. Schiff for any comments they have
to make at this time.

Mr. Scott? Ms. Eshoo?
Ms. ESHOO. I would, and I will be brief, Madam Chairwoman.
First, I would like to thank you and salute you for your leader-

ship on this. You are going to be sorely missed in the Congress.
Often the number 435 is battered about, and what is lost is what
each individual, what one human being can do. And I think that
today is yet another sterling example of your leadership. And I
thank you, and we should all be grateful to you.

And to the Doctors at the table and everyone that is here today,
you are most welcome. It isn't very often that we have panels that
are dominated by women. I was so struck by that when I came to
the Congress last year. I thought, Where are the women in this?
They are not at our table and they are not testifying.

You have given extraordinary testimony today, and what I would
like to go back towell, maybe we can ask questions afterwards.

Mrs. LLOYD. That will be fine. Then I will come back to you.
Ms. EsHOO. And I would like to submit something for the record

in terms of an opening comment.
Mrs. LLOYD. Without objection.
Ms. ESHOO. Thank you.
Mrs. LLOYD. Mr. Schiff?
Mr. SCHIFF. Thank you, Madam Chair.
Just briefly, listening to the testimony, I remember back about

20 years ago I was an assistant district attorney in the Albuquer-
que area and my nextoffice mate was a woman assistant district
attorney who at that time 20 years ago quipped that her father
said, "Saying my daughter the lawyer is a little like saying my son
the nurse."

And although this doesn't apply directly to science, it makes the
same point. It makes the same point that gender stereotypes were
alive and well 20 years ago. I hope they have evaporated a great
deal since then. But I believe the problem is still pervasive, as the
witnesses have said.

The other item I want to say is in 1980 I became the district at-
torney of that office and I always felt that I got a lot of talent that
corporate law firms and to some extent government law firms
weren't willing to accept. I still remember that four of my attorneys
had the given name Kathleen, three had the given name Mary, and
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two had the given name Susan. So, I was very happy to get talent
that I think was unfortunately and unfairly passed up elsewhere.
But I put it to good use in our office.

I thank you for holding this hearing, Madam Chairman, and I
yield back.

Mrs. LLOYD. Thank you for being here. I appreciate it very much.
Mr. Scott?
Mr. Scow. I am not going to be able to stay for questions, I have

another conflict. I just want to make one
Mrs. LLOYD. Please go ahead. I am going to recognize you and

Ms. Eshoo and then Mr. Schiff for questions you have.
Mr. Scow. Just a quick comment. I also serve on the Education

and Labor Committee, and some of the comments that have been
made about how you can kind of gradually, not intentionally, but
kind of have people drift off course and not get their full potentials
is one of the problems we are dealing with in Education and Labor
with minority students, with female students, and the kind of, I
guess, techniques and technology we have, and teaching teachers
how to teach to make sure that they don't succumb to that stereo-
typing, I think is very important. And not just women in science
but also all kinds of education with minorities.

I appreciate the testimony, too.
Mrs. LLOYD. Thank you very much.
Ms. Eshoo?
Ms. ESHOO. Thank you. I would like to pursue something that is

absolutely fascinating to me, Dr. Kahle, that you underscored in
your testimony, and that was that minority girls were far more
open or flexible to science and math issues. Can you elaborate on
that and perhaps tell me what the underpinning is for that?

I really amI mean I am delighted. But I would have never
guessed that.

Ms. KAHLE. Yes. And obviously, my frustration about the data is
that it is just based on individual studies, not large databases. We
think it will be there.

The difference seems to be that, if I put the shoe on the other
foot, that white majority girls carry much heavier loads of sex role
stereotyping from their home. That many minority girls are ex-
pected to achieve as well, to do as well, in science and math as
their brothers.

So, it is a great deal of the home influence that we are seeing
here, because we see it as low as fourth grade.

We also see much more active participation in science, for some
reason. The work I did was with African American children and
those girls were active, engaged, and they didn't think it was
unfeminine to be competing with both white and African American
boys.

When we look at data we actually come up with two groups of
children in achievement and in interest in these studies. Majority
boys, minority boys and minority girls form one group, and the
white girls form a separate group.

The same is true in Jim Campbell's work with Asian girls. Using
the highest talent, the Westinghouse Science Talent Search win-
ners, where again they separate out Asian boys, white boys, Asian
girls, and as a separate group white girls. And it has to do with
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the issues of risk-taking, being willing to take risks, being competi-
tive, and also simply assuming that it is an appropriate activity for
you within your own culture.

It is very devastating data. The more we see the more clear it
becomes. It is pervasive.

Ms. ESHOO. Thank you. Perhaps the reason I picked up on that
is because I was recalling what my teachers told me. And they said
it is far too difficult. You won't be able to do it, so don't take these
classes. And I believed them, of course. I mean they were the au-
thority figures in my life and we accepted what the teachers told
us and that was that.

And now I am on the Science, Space and Technology Committee
of the House of Representatives of the United States of America.

Can either one of you comment on the progress that the National
Science Foundation has made? Last year in their testimony before
our committee I pursued these issues with them and what their
policies were and how many more women they werewhat policies
they had to bring more women in and have them participate in the
highest quarters of our Nation, and also to expand women sci-
entists' role on our National Science Board. They are the ones that
make the recommendation.

Of course, we pursued that with the White House as well, and
I think that we have gotten their attention. There are more open-
ings, and I have submitted names of women working with AWIS
on this, who have been just absolutely terrific because of all the re-
sources that they have gathered.

Can you comment on that, or give us any kind of direction on it?
Ms. KAHLE. Ias Madam Chairman said, I chaired the Commit-

tee on Equal Opportunities in Science and Engineering for NSF
and I think there has been great progress. Shirley Malcom, who
will be testifying soon, of course, is on the National Science Board.
They did redo the women's programs and make them much more
focused and much more of a systemic or systematic way of ap-
proaching the issue.

My concern remains, however, that they are still a minor amount
of the total budget in NSF. But it is important to remember that
NSF has not only targeted programs but also nontargeted pro-
grams. In other words, my work would be funded through regular
programs. Other women researchers are funded through the nor-
mal directorates. I shouldn't say the normal directorates. The
nontargeted directorates.

So, I think there has been progress with the targeted programs,
and there certainly is increasingly good data that women are filling
roles of principal investigators, that they are being funded at rates
comparable to male.

In fact, we looked at some of these data last Friday and the only
thing interesting or different still is that women tend to ask for
fewer dollars than their men counterparts do, so we still have
slightly less funding. But some of it is because we are more modest
or need fewer dishwashers in our laboratories.

Ms. ESHOO. Aren't we something?
May I ask one more question.
Mrs. LLOYD. Yes, please. One question.

0



Ms. Es Ho°. Dr. Bailey, is thereI believelet me just preface
my question with a comment.

I believe that before the long reach of the arm of the Federal
Government gets into our local communities that we can do some
things there representing these districts. And I am looking to put
something together locally that will reshape how our teachers teach
with the Community Foundation and hopefully through some of the
school b mrds.

Do you know of any kind of a primer or something that has been
put together that would help instruct them in this area, so that as
we teach them then they can teach better?

Ms. BAILEY. There are a variety. of models for teacher training
and in-service faculty development that would be useful, I think.
We have just published a report at the Center that pulls together
a lot of strategies that can be helpfully used by teachers.

I think one of the most important things is a training model that
allows teachers to talk about what they are doing successfully, be-
cause I think all too often teachers are doing some wonderful
things but they assume that, you know, well, that is just what I
do in my classroom and that wouldn't be worth sharing.

Ms. EsHoo. This is very typical of women.
Ms. BAILEY. Yes.
Ms. ESHOO. To say.
Ms. BAILEY. And I believe that we need to encourage teachers

who are doing innovative things to keep some data on that, keep
some record and to share that with other teachers, because some
of the best practices and the most successful ones, I believe, grow
out of the classroom and the experience that teachers themselves
have.

Ms. ESHOO. Well, we will be in touch with you to see if we can't
use some of the `-neat things that you have put together.

I want to thank you, and I couldn't mean that more. Your re-
search and what you know and what you are doing are really the
tools that we need to start turning this around.

And I thinkjust for the few moments that I have been in the
hearing room, I think of the girls that are losing and that, you
know, hopefully, with what our outstanding chairwoman has put
together today and the direction, the guidance that you are giving
us that we will make good use of it, and that we can, hopefully,
by the end of my service in the Congress, however long that
mightmaybe it will be short, but that we will make great
progress. Let me put it that way. So, thank you to you.

Mrs. LLOYD. AP most of you know, this is my last year. But this
issue is not going to go away. It is going to be one that I am going
to continue give much attention to the rest of this year. And I am
going to leave it in good hands with Ms. Eshoo and, hopefully, Mr.
Schiff, for next year.

Mr. Schiff, do you have any comments you would like to make?
Mr. SCHIFF. No. I just want to say I appreciate the testimony of

the witnesses. Thank you very much.
Mrs. LLOYD. I am going to follow up on Ms. Eshoo's last question.

You have given us a wealth of material here that we need to go
with, not only to create a greater awareness of a very bad situation

6
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and one that is harming our Nation, but where do you think we
should go to really bring about change in our educational system?

Ms. KAHLE. I think you have to very directly affect the teaching
force. It takes too long if you only start with the preservice people,
the undergraduates, and clearly the type of thing you are thinking
about, directly going to the practicing teachers. Now one of the
things I have found most successful with practicing teachers, teach-
ers don't deliberately disadvantage children but it happens. I can
go in and document it happening. I can also teach them or you can
teach them, or someone can teach them, how to begin documenting
those interaction patterns in their own classrooms.

And, if they are too busy teaching, children love to do this docu-
mentation. You have to realize that it is happening within your
own situation before you begin to make change, otherwise it is al-
ways Mr. Stout down the hall who does those things in physics, not
Ms. Butler in biology. So, I think that is a piece that we have to
begin with.

And, of course, if we begin with practicing teachers, you have
huge numbers you could a53ct very quickly. NSF has the statewide
systemic initiatives now and the urban systemic initiatives that are
large projects. They are being very proactive about equity in those
projects and those projects, to me, promise a way to reach many
teachers much more quickly than we have been able to in the past.

Mrs. LLOYD. How effective are the programs outside of the class-
room to increase girls' exposure to science and math? Do you have
any documentation on that, Dr. Bailey?

Ms. BAILEY. Yes. I think there are some wonderful programs out-
side of school, and I think that we can learn a lot from the pro-
grams that the Girl Scouts, Girls, Incorporated, for example, just
to name a couple, are doing.

I think what we need to do when we look at those programs is
think about the fact that girls don't have to attend those programs.
They go to them because they want to. And so those programs have
found ways to interest students and to keep them interested.

I think we need to look at what they are doing and try to find
ways to incorporate more of those out-of-school experiences into
classroom situations, because not every girl has an opportunity to
take part in an out-of-school activity, and girls spend a lot more
time in school than they do in those out-of-school activities.

Mrs. LLOYD. How about the program such as the one-day pro-
grams for teacher enrichment or special exposure for the children?

Ms. KAHLE. Unless there is some consistency, some follow-up,
those programs are almost all throwaways, I am sorry to say.
There is very good data that you have to have follow-up.

Ms. BAILEY. I think that there is a tendency for people to feel
I mean many people from school systems have told me this. Oh, we
don't need to do anything on this this year. We did it 5 years ago.
And a 1-day session for 3 hours in the afternoon every 5 years cer-
tainly doesn't do it.

In fact, unfortunately, I think what it sometimes does is give
people the feeling that they have done something about it. They
have come to a meeting and they have listened, and that means
they have done something.
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I think that every time people are together, school people, PTA
people, school board people, parents, there needs to be a strong em-
phasis on, Okay, what is the next thing you are going to do before
you get out ei this conference or this session or this training? What
is the next thing so that the people don't feel that they have taken
care of that now they can go on to something else. And it is a long-
term process.

Mrs. LLOYD. Dr. Bailey, you mentioned that we do not have all
the data we need for a full comparison of socioeconomic variances.
Is this significant at this time? Or would you like to comment fur-
ther on

Ms. BAILEY. Well, I think that as Jane also indicated, we simply
don't have enough data to let us look at different groups of girls
and boys, and what is happening to them.

And the assumption that all girls are the same is no more accu-
rate than the assumption that all students are the same. And I
think that we do need to pay some attention to these differences
Jane discussed several of thembecause that makes a difference in
how we are approaching the school systems where those girls are.

It makes a difference in the messages that we give to parents,
and I think that without that information we can make too gener-
alized a statement that may apply, in fact, actually to no one be-
cause it supposedly applies to every one. So we have to be careful,
I think.

Mrs. LLOYD. You want to comment on that Dr. Kahle?
Ms. KAHLE. Yes, because it is very important to understand indi-

vidually we don't have enough data but there are national
databases that are coded so that that information can be retrieved.
It is simply that the analyses are not run, which is my plea at the
beginning of my statement.

The data are coded by socioeconomic level, by region of the coun-
try, by sex, and by race, and the information released is notdoes
not ever include sex other than all girls and all boys.

Mrs. LLOYD. I have one final question. Your opinion of single sex
classes or schools, girls schools. How effective is this?

Ms. KAHLE. In the longer paper, I have what I consider the re-
sults of a very interesting and maybe one of the most definitive
studies. It was, again, done at the University of Michigan by Val-
erie Lee. She looked at 21 schools. They were all private schools,
so she could even out socioeconomic level: 7 all girls, 7 all boys, and
7 coeducational. And she found sexism in all of the types of schools.
The most overt sexism was in boys schools where there were fre-
quent comments about girls. The coeducational schools, the most
prevalent sexism was in chemistry classes. She studied English,
history, math and chemistry. And although there was sexism, it
was shared between teachers and students, and a lower percentage
coming from teachers in all male or all female schools.

Female schools she characterized as having a pervasive form of
sexism, or pernicious form, because it was a sexism that said, "Oh,
that is all right. You don't need to do this. Or if that is too hard,
you don't need to try this".

So, it was more of a nurturing atmosphere than a challenging at.
mosphere which my colleagues who teach at single sex girls schools
say girls do have in their classes and do bring to school with them.

A
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It was absolutely fascinating that none of the types of schools got
off the hook. Single sex classes in public schools are being tried
now, although the question of their legality is still out. Girls tend
to like them because they have more of their friends in these class-
es. Teachers love them because they are extremely well behaved.

The only problem is the teachers who get the all boy classes are
not very happy, and the boys don't really like writing their own re-
ports. So it is not a highly popular choice among the boys and some
of the teachers.

Ms. BAILEY. I would just like to add that I agree with Jane's
point that any classroom, be it mixed sex or single sex, can be less
than adequate for the students in it and that you can have sexism
in an all girl's classroom.

I do think that we need
Mrs. LLOYD. What you are trying to tell me, though is, it is the

degree of challenge that the teacher gives the student. How is girl-
girl, boy-boy?

Ms. BAILEY. Well, I think, yes, the expectations that are held,
but also I think we need to look carefully at what is going on in
mixed sex classrooms where the decision then is that somehow we
do better if we separate the students. Because often what underlies
that is the boys are causing a problem so we will take the girls out.

I am concerned about the message that that sends to girls that
somehow they are the ones that need the special help. I think we
need to think about managing the classrooms in a way that all of
the students in them, girls and boys, get an opportunity to both
speak, take part and to listen, as I mentioned earlier.

It is too easy, I think, to just jump to the idea that a single sex
classroom will solve the problem. At the same time it is clear that
for many girls a single sex experience particularly in the areas of
math and science is a positive one. So, I think we need to look care-
fully.

Researchers always think there should be more research, but I
think we need to look carefully az what's going on in those class-
rooms that works well and then think about doing more of it in the
mixed sex classrooms.

Mrs. LLOYD. I have a 12-year-old granddaughter that makes
straight A's that is not the least bit challenged. And the reason I
am asking this question, I am going to help my daughter to enroll
her into a private girls' school. Not because it is a girls' school but
it is a school where she will be challenged.

And I was thinking myself when I was asking some of these
questions, but of course not all little girls are as fortunate as she
is going to be, and I am concerned about all of our young women
as well. But she needs to be challenged to do more.

MS. BAILEY. Well, I think all students need to be challenged, and
we have a situation, unfortunately, where indeed many are not and
many of the least challenged are girls because the expectation is

Mrs. LLOYD. My granddaughter is being teasednow, I think it
is a form of harassmentat the school where she is now, because
they make fun of her because she is smart and she studies.

Ms. BAILEY. If you talk to adolescent girls an awful lot of them
already tell you that one of the things that they like best about

86-175 0 - 95 - 3 6 5
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being in a single sex, all girl environment is that then they don't
have to be afraid to be smart. They don't get teased for it.

Mrs. LLOYD. That is a problem that we have encountered. Be-
cause if they make fun of the girls they intimidate the girls when
they study, then the normal change is, Well, let's just don't do so
much of that

Ms. BAILEY. Right. And one of the pieces of data that was in my
report that I thought was taking a little too long to go through
every chart was that it is very thsturbing to see that where the
science gap between boys and girls is widening is among the top
scoring students.

So, we are seeing a greater difference between the science scores
and achievement of the brightest students with girls doing less well
and boys doing better, and I think that part of these expectations
and the harassment and the teasing that goes on plays into that.

And that is particularly troublesome when you look also at the
mathematics in an eighth grade among the top students the gender
gap in math is also increasing, and that is right at that junior high
level. So there is definitely a problem.

Mrs. LLOYD. Right where they need it the most.
Ms. BAILEY. Yes.
Ms. KAHLE. Could I add something in here because I
Mrs. LLOYD. Yes, you may.
Ms. KAHLE. I just got this information. But we all know that re-

cently there was "Take Our Daughters To Work" Day, and in some
places, for equity, this became "Take Our Sons And Daughters To
Work" Day. And I have a report from BP America in Houston, and
they report that 83 children between 8 and 14 participated.

And when they had the boys and girls together in a small room
where both girls and boys were present at the videoconference ses-
sions, the boys dominated the sessions. They did most of the talk-
ing and took ownership of the video control box. And they took the
seats first when it was clear that there were only seats for a small
number of children.

We also noted that during the girls wrap-up sessions that the
girls who came to the microphone and asked questions were gen-
erally in the 8 to 11-year-old group. The older girls did not partici-
pate.

They are similar to girls in adolescence beginning to lose their
confidence and their participation declined. So it is not just in
school. It has to be very carefully monitored in all aspects, I think,
of a girl's life.

Mrs. LLOYD. Well, I certainly thank you for your testimony.
Mr. Baker, do you have anything more?
We hope that we can make a wave and certainly implement some

changes. Thank you very much for being here.
Ms. BAILEY. Thank you.
Ms. KAHLE. Thank you.
Mrs. LLOYD. Our second panel includes Dr. Shirley Malcom,

Head of Directorate for Education and Human Resources Program,
American Association for the Advancement of Science; Richard Ste-
phens, Director, Office of University and Science Education Pro-
gram, Department of Energy; JaneDr. Jane Stutsman, Deputy
Assistant Director, Directorate of Education and Human Resources,
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National Science FoundationI certainly will be directing some
questions to you that have been brought up; Stacy Kass, Director
of Careers and Life Planning, Girls, Incorporated; and Dr. Rebecca
Failor, Member of Board of Directors, Math/Science Network in
Oakland, California.

We do have your testimony. We thank you so much for being
here and participating. You may submit your statement for the
record and you may summarize it as you wish.

And, Dr. Malcom, we look forward to your testimony at this time.

STATEMENTS OF SHIRLEY MALCOM, Ph.D., HEAD, DIREC-
TORATE FOR EDUCATION AND HUMAN RESOURCES PRO-
GRAM, AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF SCIENCE, WASHINGTON, D.C.; RICHARD E. STEPHENS, DI-
RECTOR, OFFICE OF UNIVERSITY AND SCIENCE EDUCATION
PROGRAM, U.S. DEPARTMENT OF ENERGY, WASHINGTON,
D.C.; JANE STUTSMAN, Ph.D., DEPUTY ASSISTANT DIRECTOR,
DIRECTORATE OF EDUCATION AND HUMAN 'RESOURCES,
NATIONAL SCIENCE FOUNDATION, WASHINGTON, D.C.;
STACY KASS, DIRECTOR OF CAREERS AND LIFE PLANNING,
GIRLS, INCORPORATED, NEW YORK, NEW YORK; REBECCA
FAILOR, Ph.D., MEMBER OF BOARD OF DIRECTORS, MATH/
SCIENCE NETWORK, OAKLAND, CALIFORNIA
Ms. MALCOM. Thank you very much. Thank you, Madam Chair,

and to members of the committee, for the opportunity to testify.
I will summarize in such a way that I basically deal not only

with the subject of my testimony but also with some of the other
aspects of the AAAS programs for which I have responsibility.

It just so happens that in my work at AAAS I have responsibility
not only for the informal programs such as the Girls in Science
Program that I discussed in my testimony, but also for the formal
education programs and for programs for the public understanding
of science and technology.

And I believe that that is important because there is a central
idea that I think that we have to convey that the life spaces of girls
are continuous. That while we might, in fact, look at what happens
in their K-12 experience in their school experience that, in fact, we
have to effect not only what is happening in their classroom situa-
tions but in their out-of-class experiences as well, and that some
of the programs that we undertake to bring science, quality science
and mathematics into their out-of-school lives are exceedingly im-
portant. They play a crucial role, especially in terms of providing
some of those experiences that we say early on we can tell the dif-
ference between boys and girls' achievements in science largely be-
cause of differences in those early experiences.

So, what we are saying is that here is an opportunity utilizing
the format of community-based organizations and the different ex-
isting infrastructure of the organizations in which girls participate,
can't we utilize those in order to provide a quality science and
mathematics experience? And that is really what the Girls in
Science Program is all about.

Within our directorate at AAAS we have a number of programs
where we have essentially put all of the pieces together, and that
is where we have taken a communitywide approach that deals not
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only with what is happening outside of the school and not only at
targeting groups that are under-represented, but also in terms of
looking at how we can support in-school reform and how we can
provide parents with the kind of information that they need in a
timely fashion so that they can affect what happens with regard to
their children and what happens to them in a school setting.

There is nothing wrong with the girls. I think that that is the
message that we have heard here. There is absolutely nothing
wrong with the girls. Oftentimes there are things wrongthere is
a lot wrong with the way that we approach them. There is a lot
wrong with the kinds of programs that we might offer to them. In
many cases there is a lot wrong with the fact that we don't chal-
lenge them enough and have high enough expectations for them.

That is why we have to worry about and make sure that we can
support standards-based reform because the groups who could like-
ly benefit most from having clear expectations and high expecta-
tions are those who have had in so many cases such low expecta-
tions. We have built on the work of the Girls in Science Program
that we have carried out under the AAAS auspices and under Bush
Foundation support, and we anticipate that these kinds of quality
out-of-school experiences do have a role in overall reform.

We expect that in some cases, especially with the elementary
girls, they are actually receiving more time on science and math
than they are likely getting from their K-12 experiences, because
there is so little that is now being provided for children at the ele-
mentary level.

Again, I appreciate the opportunity to come and provide some in-
formation and insight about the program of which we are so proud
because it is an opportunity to reconnect science, math and tech-
nology to the lives of girls and young women.

[The prepared statement of Ms. Malcom follows:]
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It was over 18 years ago that I first appeared before a committee of the U.S. Congress

to testify about issues related to women in science and engineering. During those intervening

years we have made progress: we have seen increases in women's participation in science and

engineering careers and in Ph.Ds earned in S/E fields. (See attached paper by Betty Vetter

prepared for Science Linkages in the Community). But 18 years later we find ourselves

discussing many of the same concerns about gender differences in science and mathematics

coursetaking, achievement, experiences, and access to quality programs. Why has this

happened? Why, after so many years, do the problems described in the AAUW report, and in

the report by these witnesses still persist in science and mathematics education?

I was among those advocates for increased science and mathematics coursetaking in high

school by minority and young women students. If these students would only realize the

connection between the amount of mathematics and science and their access to college majors

or to adult careers, we thought, then things would be different. We did get improvement and

more coursetaking, but nothing was really "fixed". As we looked inside many of those classes

that we urged young women to take we became increasingly aware of the unevenness of

curriculum quality, of uninspiring pedagogy and topics, and a competitive environment which

neither encouraged participation nor communicated an accurate picture of the way science is

really practiced. We pushed our interventions down in the grades to middle school as we

recognized that for so many young women the damage had already been done: at the first point

that science and mathematic cc Lises became elective they would opt out of the talent pool.

1
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While most students (girls and boys alike) were not receiving much science at all as part

of their elementary school experiences we came to understand all too well that this disadvantage

sins more since their lives outside of school were less likely to include science. mathematics and

technology, since they played different games, were provided different toys and had different

experiences available to them.

We came to understand that we had to look at all of the life spaces of girls and young

women, at the messages that they were receiving about science and mathematics from the home,

from school, from their community and in the larger society. And we began, along with many

other groups, to build interventions to address some of these problems. We knew from The

National Assessment of Educational Progress and from the work of researchers such as Jane

Kahle, Jacqueline Eccles and others that girls had less access even to simple technology,

measuring equipment and instrumentation and that much of this differential came from leisure

time and non - school uses; that girls had less encouragement from their parents to do

mathematics and science since they too had been socialized to think that boys were better at

these fields.

As we looked around for interventions to address these non - school hours (community

opportunities for science and mathematics and parental attitudes and beliefs) we turned to some

natural partners: youth serving groups and other community - based organizations (CBOs)

committed to the education and social development of young people especially those who were

members of minority groups, girls or those with disabilities. The crucial role of CBOs in the

2
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development of early adolescents is fully explored in the report of the Carnegie Task Force on

Early Adolescents: A Matter of Time. Beginning around 1985 with support from Carnegie

Corporation of New York we developed a project, Linkages, to formally connect CBOs to

science - based oreanizations. We worked with Girls, Inc in their Operation SMART (Science,

Mathematics and Relevant Technology) serving in consultative roles on content and intervention

strategies.

Through suppon of the Bush Foundation of St. Paul we developed the program "Girl and

Science: Linkages for the Future." working with the 14 'meal Girl Scout Councils that serve the

tri - state area of Minnesota. North Dakota and South Dakota. The director of this program was

Marsha Matyas, then director of the AAAS Project on Women in Science, now Education

Officer of the American Physiological Society.

The goals of the project were varied:

to develop quality hands - on science experiences: a training manual with accessible

language and activities using inexpensive, easily located materials to allow girls ages 5

to 17 to explore science and technology concepts and to complete science - based badges.

to help council staff and trainers develop confidence and skills in facilitating the work

of leaders around science and technology themes.

3
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to identity local scientists and engineers who could serve as role models and as long term

advisors to the work of local councils.

to provide opportunities for eirls to use the kind of equipment and to engage in the types

of activities that studies indicate can foster long-term interest in science, mathematics and

engineering, such activities which girls often have minimal opportunities to explore.

A subsequent project also supported by Bush Foundation, "In Touch with Technology,"

built on the success of the first project and provided experiences to explore more advanced

topics in the physical sciences, engineering and computing. Kits were provided to the councils

that included the more technical equipment necessary to successfully complete this program.

This "trainer of trainer" model is highly effective in promoting "scale - up" (increasing

the number of people trained and the number served) as well as in building local capacity to to

undertake science, mathematics, and technology based activities.

For example in the "Girls and Science: In Touch with Technology" project AAAS staff

trained some 35 experienced trainers and council staff not only to carry out activities we had

developed, but also to adapt activities from other sources. These trainers and staff members

subsequently trainer] between 800 and 1.000 leaders who served 8 to 10 thousand girls and

young women. Since capacity exists within those communities these trainers and leaders can

continue to serve the girls who enter scouting.

4



More than 550 institutions, businesses, government agencies and individual women

scientists, mathematicians and engineers volunteered to participate as resource people to these

councils. These community resource listings were published by AAASand made available to

the councils.

There were many other results from this program:

development of quality hinds - on materials and training approaches which have been

made available to other councils as well as used in regular teacher inservice programs.

development of a newsletter, activity postcards and patches to provide information.

enhancement and identification with the project.

based on a prior relationship begun with Black Hills Girl Scout Council. the

establishment of Rapid City, S.D. as site of a community wide comprehensive reform

effort, part of the AAAS Science Linkages in the Community initiative supported by

Dewitt Wallace - Readers Digest Fund.

We know that our Girls in Science project is only a small part of what needs to be done

to connect girls, young women and the adults who work with them to science, mathematics and

technology education. But this project fills an important need for girls and young women using

the existing infrastructure of youth-serving groups to build confidence, a base of experience and

5
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success, support for local reform and help in affecting parent attitudes about the role of science

and technology in their daughters lives.

At AAAS we have incorporated the lessons learned and tools developed into our

programming including our more comprehensive community - wide activities.

We understand that the entire system of K-12 education in science and mathematics must

change that teachers must teach all students well, that the classroom environment must support

all children's learning, that all students must be provided quality preparation in challenging

subject matter and then held to high standards; that the modes of instruction must bevaried and

supportive of girls' and boys' interests; that the forms of assessment must support development

of problem framing, problem solving and critical thinking for girls and boys; that schools must

be organized to affirm and support science and mathematics learning for all.

But we also must realize that most schools only last from September to lune; most

students are at home and irdieir communities between 3:30 p.m. and 8:30 a.m. Monday -

Friday and all day from Friday afternoon to Monday morning. There need to be quality science,

mathematics, technology experiences available for girls there as well. Programs offered by

CBO's can help fill these spaces. And so can quality programs onradio and television, quality

books and software.
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"Girls and Science" is one of many interventions we have developed and programs we

undertake to fill the life spaces of girls and young women. We want to help them connect to

science and technology and have these fields affirmed as having a role in their lives an in their

future.
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LNITRODUCTION

Throughout most of its history. ictence in the United States has been principally an enterprise of white

males. In recent .ear.. the policy of open doors to foreign graduate students has brought many Ast.n students here

to earn their doctorates. and mans of them hase stayed. becoming a part of the United States workforce in science. A

iew hardy women made their way into science early in the twentieth century. but the great depression of the thirties.

World War II and its G.I. Bill in the tonics. and the general tenor of the culture in the fifties all combined to erect

harriers to women which relatively few women were able to surmount.

Prior to the 1970s. a tiny handful of African Americans managed to earn degrees in science. often from one

of the historically black colleges or universities established after the Civil War to maintain segregation of the races

while providing education for z few middle-class African Americans. A majority of these graduates found

employment in these same institutions.

Mexican Americans typizally dropped out of school earlier than other Americans. and relatively few Puerto

Ricans earned college degrees. either in Puerto Rico or in mainland universities. There was little encouragement in

the school system for Hispanic citizens to enter higher education. and even less encouragement for them to enter

science. Most Cuban Americans earned their college degrees before coming to the United States. but even among

these immigrants. relatively few had advanced degrees in science.

The opportunities for American Indians to learn about and prepare for science careers were almost non-

existent before mid-century, and rare after that. Organizations such as A1SES (American Indian Science and

Engineering Society). NSBE (National Society of Black Engineers) and SHPE (Society of Hispanic Professional

Engineers I. and student organizations or programs such as NAMEPA (National Association of Minority Engineering

Program Administrators. NACME (National Action 'dounctl for Minorities in Engineering), WEPAN (Women

Engineering Program Administrators Network). MESA i Mathematics. Engineering. Science Achievement) and GEM

(Graduate Education for Minorities in Engineering) were all founded less than two decades ago.

Scientists with disabilities were almost universally scientists whose training and early experience had

preceeded the disability, since there were few opportunities for mainstream education of children with disabilities.
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The progress of the past two decades is remarkable for all of these groupsminority and white women.

African Americans. Hispanic Americans. American Indians and Americans with disabilities. But none of them are

set on a keel playing tield with white males. either in opportunities for preparation for a science or engineering

career or in opportunities tor emploment and advancement. This series of status reports is designed to shed some

light on the accomplishments of and the remaining bamers to each of these groups in attaining an appropriate

partnership in the American science enterprise.
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INTRODUCTION

During the 1970's and early 195O's. American
women made remarkable Inroads into the commu-
nity of scientists and engineers. However. the

increase in their participation has leveled off in
most areas. although they have not yet achieved

demographic pane or occupational equality with
men. Some of the barner, to their participation ate
dropping. and others are at least being recognized
the first step toward their elimination.

Guts are drawn toward or pushed away from
science and mathematics not only by their own
aptitudes and interests. but also by their reactions to
the attitudes of their teachers, their parents. and

their peers. Society tends to believe that boys arc
more likely than girls to be adept at mathematical
or mechanical activities. This is among the many
damaging stereotypes that affect American children
and the choices they make, both in school and later
during their working years.

Because of this stereotype. boys and men are far
more likely than girts and women to believe they
are good in mathematics and science. even when

their grades are the same. or lower.' This differ-
ence in self - confidence is not an accident. nor is it
the result of genetic differences. It comes. instead.

from societal conditioning. so that boys grow up
believing they are superior to girls in mathematics
and science. even when their grades say otherwise.

THE SCHOOL YEARS

Mathematics is the most important single factor
in determining admission and success in science
and engineering careers, and girls score as well
as boys through theearly teen years. However.
with little to encourage their participation, many
girls drop out of mathematics as soon as they
can, and this lowers their scores by age 17.2 In
the most recent national assessment in 1990,
young women show some improvement relative
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to the men in the age 17 group, as mathematics
course taking for girls again comes into favor.

Science is a different matter. The NAEP science
assessment shop s a sex gap even at age nine.
and widens at each higher age as girls drop
farther behind boys sconng 3.5 percent below
them by 1990.' Among the reasons for this are:

Most K-8 teachers. almost all women.
suffer from inadequate preparation in science so
that they fear teaching science and lack confi-
dence in their ability to do it effer.tively.' The
role model relationship is obvious A teacher's
tear of or feeling of helplessness with science or
mathematics says to the girls that it is natural for
them no! to like or be good at these subjects.

'Teachers of all ages and both sexes dis-
criminate in the classroom.' They, with the rest
of society. have lower expectations for girls than

for boys, particularly in science and mathemat-
ics. They call on and praise boys more than
girls. let boys interrupt girls, but praise girls for
being polite and waiting their turn' Although
some barriers are being broken. and genuine
change is occurring, both overt and insidious forms
of gender bias continue to distort the education of
American girls and young women, from kindergar-
ten through graduate school. Sexual harassment
now starts in grade school, with taunts. physical
touching, and grabbing. School officials have
failed to stop this behavior.'

By the time they are sophomores, only ten percent

of the girls compared with one-fourth of the boys
express interest in the natural sciences. By the end
of high school, about one fifth of the boys, but only
one twentieth of the girls continue to indicate a
potential career interest in these fields.'
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UNDERGRADUATES

Over the past two decades. there
has been a significant increase in
the proportion of American
women who go to college after
high school graduation. and their
participation in mathematics-
based major fields has increase
generally in proportion to their
greater college attendance.'

But the forces that turn women
away from science and engineer-
ing do not vanish at the end of
high school. Among those hardy
women who enter college plan-
ning to major in engineering. for
example. more than one third
apparently do not complete those

plans. if we compare freshman
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enrollments with graduations for .
that class.

We do not know whether those
s ho leave engineering move to

other majors. in or out of the
sciencetengineenng grouping.
change schools. or drop out of
school altogether. One ongo-
ing study of undergraduate
majors in science and engineer-
ing"' finds that the students

ho continue in the science or
engineenng major differ very
little from those who move out
of the field before completing a
degree. They have the same
complaints about the under-
graduate program. but the
student who leaves is more
likely to be drawn away by another force, such
as peer pressure or interest in another major.
Relatively few women students leave engineer-
ing because of bad grades.
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1994." However, the number of bachelors de-
grees awarded in the natural sciences and engineer-

ing has been dropping. for both men and women.
from a high of 214.000 in 1986 to 160.600 in 1991
-- a 25 percent drop in just five years.'

Thus, as a percentage of all bachelor's degrees.
those in the natural science and engineering
fields have dropped from'21.3 percent in 1986 to
14.7 percent in 1991. Had it not been for the
increasing numbers of women earning these
degrees during the decade of the 1980s. degrees
in these fields by 1991 would be at about the
same level as in 1971.

For women, the number of bachelor's degrees
that are in natural science and engineering fields
has fallen from 12.3 percent in 1986 to 9.1
percent in 1991, while the numbers in social and
behavioral sciences have risen steadily. Except
in the bio-sciences, women have not achieved
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parity even at the bachelor's level in any of the
natural science fields, although they now earn
more than half of all bachelor's and master's
degrees awarded. and almost 40 percent of the
PhDs. They earn only 33 percent of the natural
science and engineering bachelor's degrees. 27
percent of the master's and 22 percent of the
PhDs. The behavioral and social sciences raise
the percentages.

In engineering. women rose from less than 2
percent to almost 15 percent of the BS graduates
from 1976 to 1986. but then held steady for the
next six years. Finally, in 1993. they increased
their share of BS graduates to 16.1 percent.

At the bottom of each bar in this chart are the
combined black. Hispanic, and American Indian
graduates of both sexes. Separating the data by
both sex and race, we find that women earn a
higher percentage of the engineering degrees
awarded to minorities than of those earned by
white students. Black women, particularly, earn

about twice the percentage of black degree
awards as do women of other racial and ethnic
groups. The foreign graduates show the smallest
representation of women.

GRADUATE STUDY

Graduate enrollment in the sciences and engi-
neering has risen steadily since 1974. largely
fuelled by foreign students, who now make up
30.1 percent of full time enrollment. In fall 1991.
women were 37.1 percent of all full time gradu-
ate students, ranging from 13.7 percent in engi-
neering to 66.4 percent in psychology. There are
24 percent of full time students in the physical
sciences; 30 percent in the mathematical sci-
ences as well as in the earth, atmospheric, and
ocean sciences; 31 percent in the agricultural
sciences: 21 percent in computer sciences
(down from 25 percent in 1982); 45 percent in
the bios..ences; and 41 percent in the social
sciences."

" Nassonal SCIttlCt Fourelation. Selected Data 041 Gniduare Students and Postdoctorates m &sense and Englneenne: Fall 1991.
Specialized Pamphlets No. 5: Sea: arel No.7: Citizendop (NSF 92 335 5 and 92.335.7).
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Financial Support
Although the majority of graduate students in the
mathbased fields arc supported during their
graduate years, women are more likely than men
to have to support themselves, and are much less
likely than men in the same fields to obtain

federal support for graduate study. In 1990, for
the first timc, they had more institutional support
than men (usually teaching assistantships) but by
fall 1991, a higher percentage of men than of
women had institutional support. Men also are
more likely than women to get their support in
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PERCENT OF S/E DEGREES EARNED BY WOMEN, 1991
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the form of research, rather than teaching assis-
tantstiips, thus furthering their opportunities for a
research career.

GRADUATE
DEGREES

Wcmen are more likely than men to seek a
master's degree without planning to continue
further graduate study. They are 47 percent of
all full time science and engineering graduate
students in masters-granting institutions, but
only 32 percent of those in PhD-granting institu-
tions. Continuing lack of self-confidence ap-
pears to be one reason for this discrepancy, and
lack of support may be another.

Women earn a slightly lower percentage of
master's degrees in the natural science fields
than of bachelor's degrees, with the largest drop
occumng at the PhD level. The number of
women earning doctorates in science and engi-
neering defines the baseline for their presence
among top researchers and faculty. In most of

the math-based fields, those numbers continue to
be well under one fourth of the total.

With a steady increase since 1970. women now
earn about one third of the life and social science
doctorates, and exceed half only in psycholor,y."
Looking only at U.S. citizens, women earned 26.3
percent of 1992 doctorates in natural science and
engineering fields, or 2,483 (of 9.428) U.S. awards.
including 281 in engineering. 86 in physics and
astronomy, 356 in chemistry, 140 in earth, atmo-
spheric and marine sciences. 97 in mathematics and
69 in computer science.

Within this group of women. 11 were American
Indians. 143 were Asian Americans, 35 were
African Americans. and 71 were Hispanic. for a
total minority recresentation of 11.3 percent.

In contrast. 7.857 foreign citizens, mostly male.
earned PhDs in these same fields in 1992 from
American universities. Women are better repre-
sented among doctorate recipiznts in the life sciences.

the social science,, and the behavioral sciences all
Ileitis with small foreign representation.

' National Research Council. Summary Report 1992: Doctorate Redolent& from United Stales Urusiersitsts. Washington DC:
National Academy Press. Sena. 1972.93.
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PERCENT OF WOMEN S/E PHDS BY FIELD, 1950-1992
(3-year averages)
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WOMEN IN THE
WORKFORCE

With growing numbers of women prepared for
the professional workforce, their presence is
increasing in all science and engineering fields.

Although still under 10 percent of the engineer-
ing workforce, they make up one fourth and
more of the working science'population. includ-
ing more than half of the psychologists and the
social scientists and urban planners, according to
the U.S. Department of Labor. However, few
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women are working in the top
echelons of business. industry or
government: and academic
%%omen still advance in rank

,ell behind the men with whom
they graduate.

Cnemployment Rates
Particularly at the doctoral level.
%%omen do not appear to have an

equal opportunity to obtain
employment. Women in science
are more than twice as likely to
report being unemployed and
seeking employment as are men
with similar credentials. In spite
of a relatively low unemploy-
ment rate among doctoral
scientists and engineers. the
unemployment rates in every
biennial survey of the doctoral
population over the past 16
years have been two to five
time higher for women than for
men in the same doctoral field.°
When overall unemployment is
highest, the gap between the
unemployment rates of men and
women is greatest.

Salary Differentials
A major barrier to women is
differential salaries, including
the statement this makes. In a
democracy, salaries generally
are equated with worth. Like
men. women need to be assured
that society values their abilities.
their work, and their achievements. Many
things affect salary, including amount of educa-
tion. field of specialization. years of experience.
type and size of employer. and geographic
location: as well as shortage or surplu s of work-
&rs with similar qualifications. But when all of
those have been controlled, the differential that
remains is related to the sex of the worker.
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EMPLOYMENT IN SELECTED OCCUPATIONS,
BY SEX, 1992

(Numbers in Thousands)

Occupation Total Percent
Employed Woman

Total 16 years and over 117.598 45.7

Managerial and Professional Speciality 31.153 47.3

Executive. administrative. and managerial 14.767 41 5

Otticiab. administrative. pubic admin. 619 43.8

Accountants and auditors 1.365 51.2

Professorial speciality 16.386 52.6

Architects 138 15.3

"ngrisers 1.751 8.5

sthemancal & computer scornsts 935 33.5

Computer systems analysts & scientists 693 29.6

Operations & sys. researchers & analysts 192 45.2

Natural scientists 459 27.2

Chemists. except biochemists 120 30.1

Geologists and geodesists 52 11.8

Biological and Ste scientists 95 33.8

Health diagnosing occupations 914 18.3

Physicians 614 20.4

Dentists 162 8.5

Health assessment & treating occupations 2,517 86.8

Teachers. college and university 737 40.9

Teachers. except college and university 4.216 74.8

Social scientists & urbanists/aims 387 54.1

Economists 122 43.3

Psychologists 223 62.5

Lawyers and judges 788 21.4

Lawyers 753 21.4

Screw Errnisrmre I Earnings, Jan. 1993. US NO of Labor

Although women earn less than the men with
whom they work. women college graduates
working in a field strongly dominated by men.
such as engineering, will earn more than women
working in a female-dominated field such as
elementary education, because fields dominated
by women are assumed to be worth less than
those dominated by men. This has little or

' National Sconce Foundation. Ch2rICICTIItiVI of Dorton' Scientists and Engineers in the tinned Stales. biennial send. 1972.1989
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nothing to do with the level of demand for such
workers. the level of responsibility required for
the job. or of any shortage or surplus of supply.
And even in female-dominated fields, men are
paid more than women. from the very beginning.
For example. 1993 starting salary offers to new
baccalaureate graduates in nursing averaged
S36.964 for men: 531.594 for women.''

This occupational wage or salary differential.
determined by the proportion of women in the
field, explains why. among all full time workers.
women with four or more years of college in
1990 earned average salaries t528.017) nearer to

those earned by men with only a high school
diploma (S26.653) than to those earned by men
with a bachelor's degree (S39.2381.1'

Starting salaries in most fields are slightly lower
for women than for men," and the gap widens
over time. Some years, women in one field or
another will show higher average offers than the
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men with whom they graduated, as in biology in
1993. but by the next year. women will once
again have slipped behind their male cohorts.

Engineering is an exception. Here women have
received slightly higher starting salaries than men
for several years. but that advantage quickly
disappears as men are promoted faster than tilt
women with whom they were hired. In the words
of a recent study by the Society of Women Engi-
neers. "Before they reach the age of 30. men
engineers move ahead of women and continue to

move awed throughout their careers."

Doctoral scientists and engineers show the salary
gap beginning with the very first job, and the gap
continues to widen over time. Particularly at the
point about 20-24 years after the PhD. women's
salaries drop off, while men's continue to rise.'

The overall salary gap between men and women
doctoral scientists in 1991 is about $12,000 per

STARTING SALARIES BY SEX, BACHELORS GRADUATES, 1993
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" College Placement Council Queerly Surveys of Salary Offers to New Graduates.' Sorters of Women Engineer. A National Survey of Women and Men Enpnetn: A Study of the Members of 22Engineering

Soothes. New York. NY. 1993.
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J;

15

BEST COPY AVAILABLE



year. but is less in some fields
than in others, and is less
among those with comparable
experience levels.

Women scientists are hurt by
the salary differential. They
pay the same fees and tuition as

their male classmates while in
school: and they pay the same
prices as men for food. mort-
gage loans, cars. and all other
essential goods and services.

The salary difference among
PhDs extends across all science

fields. and has changed very
little over the ten biennial
surveys of the doctoral popula-
tion that have been carried out
by the National Research
Council since 1973."
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Sexual Harassment
A major b \trier to advancement is sexual harass-
ment and c itright sexual discrimination.
Women scientist groups report that this problem
is a continuing one. As was evident to all after
the televised nomination hearings of Supretre
Court Justice Clarence Thomas, men and women
do not necessarily see the same thing when they
examine sexual harassment or other forms of
workplace bias. Several recent studies demon-
strate that this is still true?'

The Glass Ceiling
Like women in every profession, women in science
are limited in how far they can rise. Less than 3
percent of top jobs at Fortune 500 companies were
held by women in 1990: only 175 or 2.6 percent of
the 6,502 corporate officers employed at the
nation's largest companies in 1992 were women;

only 43 percent of the corporate board seats of the
Fonune 500 companies were held by women!"

Women in Government
Federal agencies employ a higher percentage of
women among scientists and engineers than
either industry or academe. However, as in other
settings, entry level sane lower and advancement
is slower for women. Grade levels (arid thus
salaries and responsibility) lag well behind men
of similar background. Federal women scientists,
wherever employed, typically are two or more
salary grades below men in the same field, with a
salary differential of 56400412.000." While
some of this may be attributed to greater job
longevity among men, that is not sufficient to
explain the difference.

National SC toilet FOUTKiK1011. Ormeterisues of Doctoral Sclerosis and Engineers in die United States: 1973 through 1989. op. cit.
" For example. Richard B. Pnmact and Virginia 0. O'Leary. "Women In Ecology." BIOSCIENCE, March. 1993: Ellis and Eng. op.

cu.. Nina Roscher. Women Chemists 1990. Washington DC: American Chemical Society. December 19913: and Rusted Reynolds
Asscmate. Men. Women and Leaderslup in die Amerman Corporation. New York. November. 1990.

" Study by the Fearing Majority. reamed by Karen Ball in "Study Finds Few Women Hold Top Execuuve lobs." THE
WASHINGTON POST. August 26. 1991. p. A-11

' Eleanor Babco. Ed.. Sabres of Scientists. Engineers and Technicians. 16th Edition. Washington DC: COM/11MM on ProfessionaLt in
Science and Technology. Aug. 1993. pp. 161-166.
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Women in Industry
Companies have double standards for men and
women, so that women and their contributions are
perceived differently than their male colleagues.
For example. companies often reward men and
penalize women for the same action. whether it is
parenfi:ood or leadership. Having children indi-
cates stabilit-r in male employees, but lack of
dedication to the job for women. A confident
women is likely to be considered -too aggressive."
Women are promoted only after they have already
proven that they can perform the tasks required in a
new position. whereas men are promoted based on
their perceives potential. Women are excluded
from the men's networks, but may be discouraged
from setting up support groups of their own.3

Women in Academe
The percentage of employed PhD scientists who
are women more than doubled from 10 percent in
1973 to 22 percent in 1991.16 Women make up
about one third of all working scientists, and
have been avi 'fable in larger numbers for many
years in the lower and middle ranks of science.

But they have been unable to pierce the upper
scientist strata in anything beyond token num-
bers.

Among doctoral scientists employed in academic
institutions, women earn less than men at every
rank, in every type of institution, and in every
field. It is also more difficult for women to find
employment in academic institutions, particu-
larly in tenure track slots: to achieve tenure when
they do receive academic appointments, and to
advance in rank. Despite large inroads into
academe, women are not yet represented on
tenured or tenure track faculty in proportion to
their availability. For example:

In the top ten departments of mathemat-
ics in the U.S.. there were 303 tenured men and
four women in 1993. Harvard. MIT, Princeton.
Yale. Stanford. California Institute of Technol-
ogy, and Chicago had no tenured female faculty.
UC-Berkeley had two, but was being sued
(successfully) for sexism by Jenny Harrison,
who had been denied tenure? Women earned 22
percent of math PhDs in 1992. so the persistence

WOMEN AS PERCENT OF EMPLOYED S/E PHDS, 1991
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Engineenng. Naomi] Research Council. Neuronal Academy Press. 1993.

National Science Foundation. Charactenstacs of Doctoral Sennusu fnd Engineers to the Olive Stmt. 1991. op. en.
" Reported in MANPOWER COMMENTS. v. 30. No. S. July/August 1991. p. 74.
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PERCENT WOMEN PHD FACULTY BY FIELD, 1989
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of such imbalance within mathematics faculties
suggests the continued existence of a bias against
women in many top-level mathematics depart-
ments.

The picture in chemistry is similar.
Women have earned an increasing percentage of

the doctoral awards in chemistry every year
since 1960. (including more than one fourth of
1992 awards), but they made up only 5 percent
of tenured faculty in 1991 and 16 percent of
tenure track faculty, although they have earned
9-25 percent of the chemistry PhDs awarded by
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these same institutions in every year for the past
two decades. Doctoral women chemists in
academic institutions earn substantially lower
salaries than their male counterparts with the
same ranki.e. S6.500 less among full profes-
sors in 1990.52.926 less among associate pro-
fessors. and S1.873 less among assistant profes-
sors.3 These differences exist regardless of
experience level. e.g.. among full professors 20-
24 years after the BS. men average 565.675:
women, 561.868.''

SUMMARY AND
CONCLUSIONS

Women have increased their presence less in the
physical sciences and engineering than in most
professional occupations. Perhaps because of
their small representation, they appear to have
made less progress in removing the impediments
that continue to restrict their advancement
among their peers than is true for women in the
social sciences, in medicine, in law, and in
general business careers -- all of which include
higher proportions of women. Relative to men

with similar credentials and experience levels.
women in all of the sciences earn lower salaries.
experience higher unemployment rates. are more
likely to be employed in temporary positions.
and find fewer and slower opportunities to
advance, either in rank or toward management.
or to obtain security in the form of tenure.

The barriers of social prejudice and custom that
impede progress for women in science have not
been removed, although some of them are slowly
being edged aside. The isolation experienced by
women working in engineering and science has
decreased as more women enter these fields.

Societal mythologies about gender-based charac-
teristics of girls and women and their appropriate
roles are slow to change, but they are changing.
Most American families now recognize the
importance of preparing their daughters for
independence, rather than solely for marriage
and motherhood.

The next step, already slowly underway, will be
to equalize the playing field to take full advan-
tage of the talent and training of that half of the
U.S. population who are women.

A mencan Chemical Society. Domestic Sums. Dienmination. and Omer Owatonna or Ma and Women Clamant. Wahmron
D.C.. American Chemical Society. October 1992

Reacher. op. ma. Table 4.18.

0 "

19



91

Mrs. LLOYD. Well, thank you very much.
Mr. Stephens, we are going to have to break for two votes here.

I apologize for the inconvenience, but I am sure you know that is
the way it works around here.

[Recess].
Mrs. LLOYD. Well, thank you for your patience. We apologize for

the delay.
And, Mr. Stephens, we look forward to your testimony at this

time.
Mr. STEPHENS. Thank you, Madam Chair. Actually, I should give

you some reason why I am actually here today. It turns out that
I am the father of four daughters. And listening to the testimony
earlier this afternoon, I can share many personal experiences.

I had four daughters who left sixth p-ade moving into middle
school excited about science. Two of them were turned off imme-
diately by their middle school science teacher. The other two main-
tained an interest in science but were counseled out, again, of tak-
ing the tough courses at the high school level. You had to contin-
ually fight to keep them in against the advice of teachers and coun-
selors. So, I can share many of those same kinds of experiences on
a personal level we heard about earlier this afternoon.

The other reason is that I have been before this committee before
and I am also retiring at the end of September. I wanted to have
this opportunity to tell you how much we appreciate your support
of education programs at the Department of Energy. We are going
to miss you, and we are going to miss the support that you have
given us in the past, and look forward to working, of course, with
the subcommittee in the future. But your support has been very,
very welcome to us.

Mrs. LLOYD. Why I thank you very much, and I wish you well.
Mr. STEPHENS. Thank you. I would also like to submit my testi-

mony for the record.
Mrs. LLOYD. Without objection, all of your statements will be

made a part of the record and you may summarize.
Mr. STEPHENS. All right. I have shared with the committee a

copy of the recently issued catalog of education programs for the
Department and I just have to point out that these have a very
smart young woman on the cover. It just turns out the young
woman is also from Oak Ridge, Tennessee. Nothingit was just a
fortuitous, I think,

Mrs. LLOYD. Well, I certainly expect Oak Ridge to be included.
Mr. STEPHENS. That is true.
But this catalog will give members of the committee, I think, a

lot of information about all of the programs that the Department
is responsible for in education, many of which do deal with women
and people of color. As a matter of fact, that has been our number
one priority over the last several years: trying to raise the number
of women and people of color in all of our education programs.

Right now, if you look at our undergraduate programs about a
third of our participants are women. In our high school programs
it ranges from a low of 10 percent to a high of about 20 percent,
so we need to do much more and we will continue to increase that
percentage.



My testimony touches on a number of programs that the Depart-
ment is involved with that specifically support young women in
science all the way through the pipeline, as early as preschool all
the way up to our postgraduate programs. Let me share, though,
just a few anecdotal activities with you, trying to give you some
sense of what the Department has really been trying to do using
our collection of, frankly, unparalleled scientific resources, namely,
people and/or facilities in our world-class national laboratories.

There was a recent study done at UCLA on seventh graders
where it pointed out that although boys and girls performed equal-
ly well in math and science classes, girls consistently underesti-
mated their abilities. Since science is often viewed as a masculine
field, women are not encouraged to take math and science classes,
and as I indicated earlier, my daughters certainly are classic exam-
ples of that. Coupled with a lack of self-confidence, this means that
many women who could do well in science classes simply do not
take them.

Our laboratories and our scientists in our laboratories try to
place their unique and exciting resources at the service of edu-
cation by working with teachers and students to motivate students
and enhance the ability of teachers to teach their subjects. We
spend a lot of time arranging contacts between our laboratory sci-
entists and students, especially women and people of color. These
role models volunteer, and are effective and enthusiastic doing so,
at least in part because they wish someone had done it for them
when they were younger.

Let me take just a moment and show you the images of how
young men and women view scientists. These are middle school
students, and I want to show over here on the side, if you wouldn't
mind, Robin, showing that first placard.

This is a quote from a young woman in a program out at the Pa-
cific Northwest Laboratory: "I think a scientist is a person that
never played any sports, was a nerd in school and did not have any
friends because he was always working on science projects. He
wears a white jacket. He is half bald and wears wire glasses. His
only joy in life is to discover something new or buy a used pocket
protector for a quarter. He has shiny, formal black shoes, 10 pens
and 4 pencils in his right front pocket. In his left pocket he has a
white pair of rubber gloves".

This preconceived stereotypical image is a mindset of most of the
middle grade girls throughout this country. And what vie are trying
to do in our various programs, and I summarize that in my written
testimonyand I am going to give you a few examplesis try to
help break that glass ceiling as early as we possibly can throughout
the spectrum of our various activities.

Some of the programs that we are involved with include a whole
range of science museum programs, many of which deal with young
women. I do want to call your attention to one very spectacularly
successful project. It is a small museum outsidenear the Fermi
Laboratory in Chicagowhere the girls from a Girl Scout group,
ages 10 to 14, actually construct hands-on science exhibits tough
enough to stand up to the expirations of thousands of visitors.

The girls are sponsored by a variety of local organizations. In 2
months, guided by women mentors in science and construction, the
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young builders purchased the necessary materials and tools, design
and literally assemble their exhibits in physics, math and chem-
istry.

In the course of construction they learn to solder and use several
power tools. Each girl gains firsthand knowledge of the scientific
principle behind the exhibit and revels in her accomplishments.

It is their parents who really bring it to home. They say, "Really!
My daughter did this."

We have one project that I want to also call your attention to
which shows the power of new technology to excite young women
and men about science. One of the things the Department takes a
lot of pride in is the ability to connect real science in our labora-
tories to the classroom, and not more than several months ago we
had an interesting experience where one of our programs involves
a telescope out at the Lawrence-Berkeley Laboratory, which is
automated. It is part of what we call our Hands-On Universe Pro-
gram where classrooms throughout the country link in and actually
take images from the telescope and use them to conduct real
science in the classroom.

On the morning of May 10th, the Hands-On Universe Program
was cited for the supernova discovery of two female high school
students, Melody Spence and Heather Tartara from Oil City Senior
High School in. Pennsylvania. These two students had requested
images of a gorgeous cluster of stars, about 13 million light-years
away from the telescope.

And these are the two students who actually conducted the ex-
periments. They were intrigued by what a whirlpool galaxy would
look like. The photographs revealed a newly discovered supernova
just as it erupted. Heather now looks to the night sky with a much
different approach. She says you think, What am I going to find
this time?

Let me share with you two letters from that same class to their
teacher.

"I am a student that have been working on the Hands-On
Science Program for one year now. This program has taught me
that even though I may get the best grades when it comes to book
work, when it comes to working on something I can do myself I can
accomplish much more. I was a learning disabled student until last
year and science was always my weakest subject. When my coun-
selor told me I was going to have to transfer to regular science
class I was scared that I may not do well and would have to go
back to the LD classes. In the beginning of the year I was not doing
too well. Since that time I was introduced to the Hands-On Uni-
verse Program. My grades have gone from a D and an F to an A
and a B. I have also learned that I can use this program for other
classes beside science. This program has given me self-confidence
and has also helped me make my choice to become a future teach-
er".

And one other letter I would like to share with you from the
same prdgram.

"I know there is a special reason why I love this program. It has
taught me to take interest in my education again. Recognize these
are seventh graders. I know that part does not make any sense.
Let me explain. At the beginning of this year I did not have any
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interest in school. I almost did not care about my future and I saw
no reason to. My grades showed my attitude. I was constantly
blowing off school on anything. One day I started listening to my
teacher about this new program called Hands-On Universe. The
minute she said computers, I started listening. I love to work on
computers. Anyway, after working on the program I found that I
was hooked on science. One major side effect was that my interest
in all schooling was renewed. I actually enjoy coming now and
learning new things, not just in this ^lass but all others as well.
My math grades have improved. For me math has always been a
struggle and I was never very good. But thanks to this particular
program I have now learned to look at things a little differently
and to just keep trying. When I was younger I loved science. I just
could not get enough of it. I remember how much fun science is.
This has now made me plan to study for a career in oceanography
and marine biology. This program has made such a difference in
my life. If it was not here for me to lean on I really do not know
where I would be today". And again, this is a seventh gradesixth
grade, seventh grade young v oman.

So, these are just examples. If you reach students at that earlier
age with the kinds of experiences that do real science, their con-
fidence grows and they will know where they want to be down the
road.

Mrs. LLOYD. They are beautiful, beautiful success stories. Won-
derful success stories.

Mr. STEPHENS. Let me just close by sharing with you, after we
bring in scientists into the classroom and work with students and
their teachers and spend the periods of great intense concentration
that our scientists do in a classroom, student images of science also
begin to change. And, if I can show you that last placard there
which talks about after the fact, after young women and young
men have worked with scientists, this now is the same young
woman who said "a scientist looks like any person except that a
scientist studies the earth and space and tries to help the environ-
ment. Even if' a scientist is a woman she is just as good as a man.
Scientists are trying to make a better future for us all".

So, Madam Chair, these are just some of the programs the De-
partment is involved with. We have many others. They are cer-
tainly summarized in our Education Pror-,:ams Catalog.

We are proud of what we do. We are going to do more. And we
do appreciate the support this committee

Mrs. LLOYD. Well, I hope you get the opportunity to tell this
story many times. Thank you very much.

Mr. STEPHENS. Thank you.
[The prepared statement of Mr. Stephens follows:]
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Honorable Representative Lloyd and other distinguished members of the House.

I am honored today to represent the Department of Energy's Office of Science

Education and Technical Information and share with you some of the regional

and national education programs conducted by the Department of Energy's

headquarters, laboratories and facilities that focus on females and other

underrepresented minorities. I have brought a number of our 1994 Education

Program Catalogs for you to see the range of our programs, as well as the 1994

Guidebook to Excellence which has the input of 16 federal agencies and what

they are supporting in K-12 science education.

The Department )f Energy's strategic plan includes a strong commitment for

supporting science education as one of the key elements in ensuring future

scientific and technical leadership for continued economic competitiveness.

The strategic plan also calls for the Department to help provide a technically

trained and diverse workforce for both the Department and the Nation by

enhancing scientific and technical literacy of both youth and adults on energy

and environmental issues.

The Office of Science Education and Technical Information is responsible for

overall coordination and policy direction of the Department's involvement in

science education at all levels of education -- precollege throuyn

postgraduate and across all Departmental missions and programs. The Office

has developed a new strategic plan for the support of science education which

includes a Learning Continuum and a set of Action Strategies
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Learning Continuum

The Office of Science Education and Technical Information has two basic goals

in supporting mathematics and science education as illustrated by the Learning

Continuum (Exhibit I).

-- Our first goal is to ensure that the Department's own staffing needs are

met and are fully representative of our Nation's diverse population. Until

the late-1980's, the nrimary focus of the DOE education programs was on

encouraging university students to pursue careers in the DOE-related

scientific and technical areas through student scholarships and research

appointments at DOE facilities. Research appointments were in fields that

included mathematics, physics, geology, chemistry, zoology, biology, and other

areas of basic and applied research.

-- Our second goal is to do our part to achieve a high level of a

scientifically and technically literate citizenry. We have exciting

strategies like the Science Museum programs which provide hands on, direct

experiences with scientific phenomenon designed to stimulate interest in and

awareness of scientific and technical concepts. Since 1989, the Department's

science education mission has been significantly expanded to include programs

directed at early intervention at the Pre-K through 12 levels as well as

programs developed to increase science literacy. The Department's strategy in

precollege science education support is based on five premises:

Serious efforts to produce students with excellent mathematics and science

skills must begin at the elementary school level and reach all students;

2
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Science and mathematics teachers must become full partners in the

scientific community,

. Programs must encourage full participation individuals traditionally

underrepresented in mathematics, science, eggineering, and technology;

. DOE must use more fully utilize its unique re'dional scientific facilities

and staff to help improve mathematics and science education;

:DOE's efforts must be totally integrated with those of other Federal

agencies, the States, and private sector to yield the greatest benefit for

the Nation.

-- We will also position ourselves to support the Administration's major

commitment to technical training, ensuring a smoother transition from school-

to-work, and providing for the retraining of workers displaced as a result of

the end of the Cold War. Beginning in 1995 DOE's education programs will be

expanded with a new focus on community colleges and vocational schools, where

critical technical skills are taught.

We will help to ensure that all students possess a passion for continuous

learning, whether on the job or in higher education and are equipped to more

easily adapt to rapidly changing job requirements and future employment needs,

and to assure the pipeline for future scientists and engineers.

3
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Action Strategies

In a perfect world of unlimited resources, we would fund every good idea.

But, in the real world of diminishing resources, we are forced to make hard

choices based on a rationale that delivers results. We use action strategies,

to apply this new thinking to our current programs, as well as to make

decisions on new proposals. Some of those strategies include:

-- The "Hands On Universe" program at the Lawrence Berkeley Laboratory (LBL)

illustrates the use of State-of-the-Art Technology to meet young people at

their point of interest. Students from all over the country can access a

multi-million dollar mainframe and do actual math, physics and astronomy

computations.

On the morning of May 10 on NBC's "Nightside," the Hands-On Universe program

was cited for the supernova discovery of the two female high school

students, Melody Spence and Heather Tartara from Oil City Senior High, PA.

These two students had requested images of a gorgeous cluster of stars about

13 million light years away from the LBL telescope because they were

intrigued by what a "whirlpool" galaxy would look like. The photographs

revealed a newly discovered supernova, or exploding star, just as it

erupted. Heather now looks to the night sky with a different approach. She

says, "you think 'What am I going to find this time?'"

-- Another action strategy focuses on the family as a learning unit. Several

of our laboratories use the Family Math Program, developed at the Lawrence

Hall of Science, and used in educational outreach programs at several labs,

4
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provides much needed opportunities for involving families in their children's

learning process. This recognizes the need for educational support at home.

Another strategy notes that reform in science education must be

institutionalized and continued, hence, our focus on Systemic Reform. This

involves a fundamental change of institutions and their systems, that is, the

ways educators and policy makers define and deliver the curriculum,

instruction, assessment, professional development, management, finance and

governance of education.

-- A fourth action strategy emphasizes Evaluation and Assessment. We have

pursued a rigorous program for quality of science coNtent and instruction by

doing the following:

. providing priority funding to systemic teacher and student programs since

they hold the most promise for accomplishing learner achievement in science,

mathematics and technology;

providing evaluation training for all DOE education program managers

. collaborating with the National Center for Improving Science Education

(NCISE) in the development of templates from research and best practice for

program design, implementation and evaluation, and in the development of

appropriate evaluation tools to measure impact.

participating in an interagency National Science and Technology Council

5
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(NSTC) evaluation of teacher programs to determine the best practice across

all agencies (the evaluation tools developed by the Department and NCISE

will be used for the cross-agency evaluation); and

developing a decision-making tool for the review of program plans and grants

submitted to the Department.

All of our goals, objectives and strategies must hinge upon the concept that

the accomplishments we strive for should be independent of individuals and

personalities. We expect our achievements to be long lasting and to span the

learning continuum, and ultimately eliminate the need for "one shot' and

"band-aid" programs.

The Department oversees an unparalleled collection of scientific and technical

facilities and equipment with extraordinary potential for kindling in students

and the general public a sense of excitement about science and for increasing

science literacy. Programs funded by DOE and its contractors annually reach

more than I million students, educators, and members of the public.

Department of Energy Programs for Women

The Department's education programs place a special focus on encouraging

underrepresented populations, including young women, to enter the mathematics,

science, engineering and technology fields. The holes in the scientific

education pipeline for women begin early on. Studies have shown that

mathematics and science teachers pay more attention to boys than girls and

give them more eye contact. Boys are more likely to be asked more challenging

6
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questions than girls in science and math classes. And in group activities,

boys tend to get more involved in the "hands on" aspect by actually operating

the equipment, while girls tend to record data and write reports. By middle

school, many girls lose confidence in their scientific sk,11s. According to a

UCLA study of seventh graders, although boys and girls performed equally well

in math and science classes, girls consistently underestimated their

abilities. Since science is often viewed as a masculine field, women aren't

encouraged to take math and science classes. Coupled with their lack of self-

confidence, this means that many women who could do well in science classes

simply don't take them.

The DOE laboratories and facilities around the country are trying to place

their unique and exciting resources at the service of education, emphasizing

working with the school systems and the education community to pioneer

innovative and effective programs in science and math education. A major goal

is to provide opportunities and experiences to motivate students and enhance

teachers. They arrange lots of contact between students and laboratory-staff

role models -- especially women and other underrepresented groups. The role

models volunteer and are effective and enthusiastic doing so, at least in part

because they wish someone had done it for them when they were younger.

Let's take a moment and conjure the images of some middle grade students in

the OPTIONS program at our Pacific Northwest Laboratory in Richland,

Washington.

"I think a scientist is a person that never played any sports, was a nerd in

1 G
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school and dit.i't have any friends because hg was always working on science

projects. Hg wear: a white jacket is half bald and wears wire glasses. Mis

only joy in life is to discover souething new or buy a used pocket protector

for a quarter. Hg has shiny formal black shoes, 10 pens and 4 pencils

in his right front pocket, in MI left pocket he has a white pair of rubber

gloves.

This preconceived stereotyped image is a mind-set of most of the middle grade

girls throughout the country. DOE is doing its part in breaking the glass

ceiling in programs and events i am about to describe.

Our Museum Science Education Program has helped increase the public's

understanding of science through energy-related exhibitions, programs, and

media in science/technology centers, zoos, aquariums, and other museums since

1991. Some recent recipients include the Lexington Children's Museum, New

York Zoological Society/Bronx Zoo, South Dakota Discovery Center and Aquarium

SciTech in Aurora, Illinois, the Exploratorium in San Francisco, and the

Discovery Center of Idaho. A number of these programs focus on female

students:

Energy Works in Fort Worth: This summer, at the Fort Worth Museum of

Science, 42 seventh grade minority girls, recruited from economically

depressed communities, will dig for fossils, analyLe owl pellets, model clay

bones, map coal bearing earth layers, use computers to download satellite

imagery of geologic features, and mess around with magnets, conductors,

circuits, and electrical appliances. The ten-week Girls Summer Lab blends

8
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energy science, geology, and paleontology, forming a multi-disciplinary

approach to the scientific method and the development of .problem-solving

skills.

At Texas Christian University, 12-14 year old girls will talk with female

graduate students and geology professors about personal interests and

science careers. At the "Big Brown" power plant, the Texas Utilities'

Fairfield facility, the girls will collect coal samples, tour the control

room, and observe the huge burners that produce steam under pressure for

electricity.

With a paleontologist, the students will explore a dinosaur dig currently

being excavated near Fort Worth where massive bone conglomerates of

Pleurocoelus and the sauropod family litter the ground. They will go one-

on-one with an inspiring paleobotanist about life as a field scientist and

why she chose her career path.

These are at-risk kids, girls left out when opportunity knocked. Soon they

will become "explainers" at the Fort Worth Museum of Science and History.

They will turn-on to science and each other -- discovering, nurturing, and

growing together.

. SciTech Clubs for Girls is another successful museum program. In Aurora,

outside Chicago, girls ages 10-14 construct hands-on science exhibits tough

enough to stand up to the explorations of thousands of visitors to SciTech

(Science and Technology Interactive Center). The girls are sponsored by

1() Jr.
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Scout Councils, Urban Leagues, Catholic Youth Organizations, the African

American Pastors. In two months, guided by women mentors in science and

construction, the young builders purchase the necessary materials and tools,

design and literally assemble
their exhibits in physics, mathematics, and

chemistry. In the course of construction,
the girls learn to solder and use

several power tools. Each girl gains first-hand
knowledge of the scientific

principle behind the exhibit and revels in her accomplishments. But it's

their parents who exclaim, "Really, my daughter did this?"

NW Explorers Partners.

The PBS series, "The New
Explorers" with Bill Kurtis just recently won the

George Peabody Award in
broadcasting achievement which is equivalent to the

Pulitzer for the series and the educational materials. Women in Science that

have been showcased on the "New
Explorers" are Phyllis Pitluga, an astronomer

at the Adler Planetarium and
German scientist Maria Reich* who are studying

the giant figures, shapes,
and lines etched in the Peruvian desert that have

puzzled humans for more than 2,000 years; Dr. Betsy Dresser of the Cincinnati

Zoo explains the latest methods in human reproductive
technology in helping to

save endangered animal species; and Dr. Mae Jamison, the first African-

American women to journey into space
discusses her educational studies

beginning in the Chicago inner-city
schools and then.re-counts her space

travels before, during and after lift-off.

Nationwide DOE is involved with over 30 museums and community organizations

which serve as 'New Explorers'
partner sites to (1) disseminate excellent

science that is required in the
classroom; (2) present scientific career

10



106

information with a concentration on minorities and women; (3) provide hands-on

experiences with scientific methodologies; (4) provide contact with scientists

and real scientific materials; and (5) show how students could become

scientists.

To date, in the Chicago area alone, over 100,000 students have with their

teachers, used the New Explorers video tapes, two weeks of curriculum related

activ.,ties associated with that video, had an awareness of career potential,

and taken a field trip to the partner site. This program is our premier

initiative in increasing the public understanding of science.

Similar partnerships in Boston include local schools and the Museum of

Science, the New England Science Center, and the New England Aquarium. In

Washington, D.C., schools are working with the Smithsonian Institution through

the Anacostia Museum and the National Zoological Park's New Opportunities in

Animal Health Sciences (NOAHS) Center. Other cities, schools, and

laboratories with similar programs include Central School in Somerville, New

Jersey, and Princeton Plasma Physics Laboratory; Fernald Environmental

Management Project and Cincinnati schools, zoo and museums; SciTrek and Zoo

Atlanta in Atlanta; and the Science Museum of Minnesota.

Magic School Bus

"If you keep asking questions, you'll keep getting answers," says Ms. Frizzle,

the zany teacher in the new fully animated series, The Magic School Bus. PBS

will premier the new series, in September. Ms. Frizzle brings her spirited

personality as she urges her multi-ethnic class of kids to "Take chances!"

140
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Ms. Frizzle is a terrific role model for girls because of her enthusiasm and

determination. The Department of Energy, along with The National Science

Foundation, Microsoft Home and the Carnegie Corporation of New York is

providing financial support for this series.

Hands-On Universe.

I have previously mentioned the Hands-On Universe program which makes cutting-

edge astrophysics research tools and technologies available to a wide

precollege audience. Through microcomputers and electronic networks,

participants can request astronomical images from the LBL professional-grade

telescopes. The microcomputers and communication networks also link

participants and professionals in genuinely collaborative apprenticeships.

In addition, work is under way to develop astronomy-based science curriculum

units for use in the high school classroom, user-friendly image-processing

software, astrophysics museum exhibits, and planetarium programs. The

National Science Foundation has also provided funding for this program.

For one female student, Tammy Lynch, Hands-On Universe has changed her life.

...This program has taught me that even though I may not get the best grades

when it comes to book work, when it comes to working on something I can do

myself, I can accomplish much more. I was a Learning Disabled student and

science was always my weak subject. When my counselor told me I was going to

be transferred to a regular science class, I was scared that I may not do too

well, and I would have to go back to LD classes....My teacher introduced me to

the Hands-On Universe program. Ever since that time my grades have gone from

12
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D and F to A and B...."

PreFreshman Enrichment Program (PREP) is one national precollege program that

is not held at the Department's national laboratories and facilities.

Participating institutions, primarily colleges and universities with science-

based degree programs, conduct summer institutes for 6th to 10th grade

students from groups typically underrepresented in mathematics and science.

The goal of these d- to 8-week programs is to capture and retain student

interest in science by guiding them to choose college-preparatory science and

mathematics courses. The summer activities focus on encouraging students,

particularly young women and minorities, to consider careers in science-

related fields. PREP provides a number of enrichment experiences, including

laboratory work, field trips, tutoring, and counseling.

Three of the PREP programs have focused specifically on females:

Seattle MESA Science Program for Girls. During the summer, 36 middle school

girls from 10 schools in the greater Seattle area met four hours a day to

acquire first hand knowledge of computers and how they are used in science

and technology. Seventh and eight graders from five ethnic backgrounds,

African American, Asian, Caucasian, Hispanic, and native American,

participated in hands-on science labs that incorporated the computer as a

basic tool to collect and analyze data. Each week ended with a field trip

to observe the use of computers in the science workplace.

1
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Pacific University Science and Technology Camp for Girls. During the 4 week

camp a week is spent studying each of the following: biology, chemistry,

physics, and mathematics/computer science. In all academic area:, there is

virtually no lecturing by faculty, instead, emphasizing student

understanding and discovery through lab work. During a typical week two

afternoons are spend on field trips to local scientific companies or

research. The other days had labs all morning and afternoon with a long

break mid-day for lunch and physical activity.

Sierra Nevada College. Project curriculum focuses on the environmental

science components of watersheds, water quality, hydrology, physics,

geography, geology, ecology, and wildlife, including the mathematics

components of algebra, statistics, formulas, conversions, ratio, proportion,

calculus, geometry rates of changes, volume, area, percentages, scales,

plotting densities, graphing, and demographics. Instruction is

characterized as hands-on, field-based, motivational experiences where

female role models engage participants interactively in participatory

processes to complete a research study resulting in reports and

presentations to faculty, parents, the community and at the participants'

individual school sites.

'Spectacles,' Neslyan Sumner Camp

Through fun, hands-on experiments using chemical analysis, girls extract and

distill, employing organic chemistry to learn the synthesis of perfume from

natural sources, over 60 middle grade girls from Georgia, Florida, South and

North Carolina, California, Tennessee, Alabama. and Virginia engage in
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innovative mathematics and science curriculum. This summer two separate two

week summer camps called "Spectacles" will be conducted on the campus of the

all women school, Wesleyan College in Macon, Georgia. These camps will allow

girls to interact with outstanding female educators and scientists who also

conduct an "Expanding Your Horizons" in science and mathematics career

presentations. Now in its fourth summer, Wesleyan is tracking all of the

participants throughout their continuing education. Already, Wesleyan has

assessed through self-rerJrt measures, participant attitudes toward the study

of math and science after participation in the project. Following are the

objbctives of the 'Spectacles' program:

To intervene to change middle school girls' counterproductive beliefs about

science and mathematics;

. To engage middle school girls in the study of math and science in order that

they will be inspired to enroll in additional math and science courses in

middle and high school, thus leaving open the opportunity for further study

in these areas.

I would like to share with you some anecdotes of those who have attended the

'Spectacles' camp and what the experience has meant to the girls, their

families and their communities:

. A mother of a 7th grade girl in Pacolet, South Carolina had a bake sale; she

baked all the cakes, and sold them in front of a local store to raise money

so that her daughter could attend a special summer camp. She also planned a

15
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yard sale and was willing to hitchhike to Macon, Georgia to get her daughter

to participate in the math and science summer experience.

. Macon 2000, a local group whose mission is public education improvement in

Bibb County, Georgia, has provided two scitolarships for two girls from the

most depressed middle school in the county to attend a special camp.

One camp goer sold onions to four different concerns in order to raise money

for tuition to learn math and science.

A teacher contributed part of the tuition from one of her students to attend

the camp and then drove her from her home in South Carolina.

. A rising 6th grade girl from Bibb County, GA who has advanced cerebral palsy

is attending the camp, the fivst residential program that she has been able

to participate in.

. A single parent who works as a telephone operator gave her financial status

and how her paycheck was used each month. She asked that she be allowed to

pay $20 every two weeks until she paid for her daughter to go to this

special camp.

Expanding Your Horizons Conferences.

Several of the DOE laboratories have helped to co-sponsor Expanding Your

Horizons workshops. These one day workshops are designed to provide 6-12

16
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grade young women with women role models in scientific and technical careers

Over 1800 young women attended the four regional conferences held in the

Central Valley and Bay Area. in California, co-sponsored by the Lawrence

Livermore and Sandia National Laboratories.

The purpose is to provide a fun program with enthusiastic role models and

hands-on activities to encourage young women in science, mathematics and

engineering careers.

DOReviem of Laboratory Programs for Women

In 1990, the need was suggested for a review of education programs at

Department of Energy (DOE) laboratories that serve women and to examine the

existing environment for women currently on staff. To meet this need, the DOE.

Review of Laboratory Programs for Women was established.

The objectives of the program review are to:

review the status of existing laboratory programs which focus on

increasing participation of young women in science, mathematics, and

engineering-related careers and determine if there is a need for

additional efforts to increase female participation in DOE science

education programs carried out at and/or by the laboratories;

. look at the laboratory environment in which the DOE student programs are

carried out, focusing on laboratory programs that enhance the status of

17
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women in science, mathematics and engineering-related careers at the DOE

laboratories; and

develop an action plan, if there is a need, for identification and

implementation of additional efforts that should Le undertaken by DOE

Headquarters and/or the laboratories.

The Fourth Annual Review (1994) is being held in New Mexico, co-hosted by

Sandia National Laboratories and Los Alamos National Laboratory.; the theme of

the4Review is 'Weaving the Thread of Diversity into the Fabric of Quality.'

Some of the outcomes and benefits to date include:

. have identified and highlighted programs to encourage women (females K -16)

to consider career options in scientific and technical careers

are developing a strategic plan that will link with other DOE Headquarters

strategic plans, i.e. Office of Science Education and Technical

Information, the Diversity Council, and the Office of Economic Impact and

Diversity;

. are linking with other DOE and National women's programs

The DOE laboratory and facility education offices publications and media

programs have been produced to inspire young women to continue to be turned-on

to science and consider careers in science.
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Associated Western University's Northwest Division in Richland, Washington

branch developed a booklet called 'Northwest Women in Science' which serves as

role model guidebook and resource directory to be used by students, teachers,

and parents which highlights scientific careers pursued by women.

'Breaking Through', a video tape produced by Sandia National Laboratory,

California working with the Jet Propulsion Laboratory has won numerous awards,

such as an honorable mention by the American.Women in Radio and Television and

Pacific Mountain Network National Commendation Award. It allows the viewers to

seethree women scientists who are making significrnt contributions to the

scientific community. This video provides a strong motivating force

encouraging young girls to continue their studies of math and science

thrcughout high school and college.

This year many of the laboratories and facilities celebrated the 'Bring.Your

Daughter to Work Day.' One event connected with the April 28 agenda was

conducted by the women at the Sandia National Laboratories Education Outreach

Department. Daughters taking part in the day participated in the "Science is

Fun" demonstration held during the morning with over 700 daughters taking

part.

An ongoing program for the Department is our involvement with teachers in the

Teacher Research Associates Program (TRAC). One of the teachers was from

Freehold Township in New Jersey, Susanne Flannelly. She was assigned to the

Lawrence Berkeley Laboratory last summer. She cites the following as her

major accomplishments: "I had the opp ,-tunity to meet Dr. Glenn Seaborg, who

S
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discovered plutonium and a former director of the Department under four

presidents. He was probably the most impressionable individual that I ever

met. At 85, he still goes to work every day, although he called it 'play'.

listened to lectures on the human genome, laser technology, and the latest

issues from George Smoot's new addition to the "Rig Bang' theory. I actually

performed an experiment on DNA fingerprinting and put together a 100 foot

whale, in addition to being involved with the latest multimedia technology. I

had a hard time adjusting to the fact they did not work on the (school) "bell"

system. I had no idea when 45 to 60 minutes had passed.

The'experience, was the most stimulating educational endeavor I have ever

encountered."

In closing, I would like to reflect back to the image of the scientist that

the Pacific Northwest Laboratory's OPTIONS student initially had and listen to

the difference after she has had the opportunity to visit and talk with the

scientists and technicians at the DOE laboratory.

"A scientist looks like any person except that a scientist studies the earth

and space and tries to help the environment. Even if a scientist is a women

she's just as good as a man! Scientists are trying to make a better future

for us all."

Thank you for the opportunity to testify on the Department of Energy's role in

providing a quality educational experience for young women across the country.
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Mrs. LLOYD. Dr. Stutsman?
Ms. STUTSMAN. Madam Chairman and members of the sub-

committee. I appreciate the opportunity to testify today on behalf
of the National Science Foundation.

Science and mathematics education for women and girls is a
topic of very great concern at NSF, particularly within the Edu-
cation and Human Resources Directorate which I represent.

The under-representation of women in scientific and techno-
logical careers is well documented. Women do have a significant
but unequal proportion of jobs in the biological and agricultural
sciences, demonstrating that there are no intellectual barriers to
careers in science.

To account for the very low proportion of women in the physical
sciences and engineering, we must look at the barriers to careers
in these fields that result from social values, attitudes of parents,
teachers and peers, stereotypes, the lack of role models, inequitable
teaching and learning at every level of education, sex discrimina-
tion and sexual harassment among others.

In the past few years we have begun to look at the under-rep-
resentation of women in science and engineering from a larger per-
spective. A perspective that examines the need for institutions, sys-
tems, policies and practices to become more inclusive.

Efforts to increase the participation of women in science and en-
gineering no longer focus on women as somehow deficient, in need
of alteration so that they can fit the existing environments of
science and engineering, and I think that that has been brought
out earlier this afternoon much more dramatically.

The NSF is assimilating this new view through an expansion of
its programs which target women and girls. Programs which target
young women in K through 12 science and mathematics ts.31.ication
are supported largely by the Education and Human Resources Di-
rectorate of NSF, although there are some efforts throughout the
research divisions as well.

Our program announcement for Activities for Women and Girls
encourages proposals that focus on females from kindergarten
through graduate education, their parents, their teachers, and the
various communities in which they learn.

We have three program areas that address these needs. The first
is model programsprojects for women and girls which encourages
the design, implementation, evaluation and dissemination of inno-
vative, short-term, .highly focused activities to improve access and/
or retention of females in science, engineering and mathematics
education and careers.

The second area, Experimental Projects for Women and Girls,
supports activities that create positive and permanent changes in
the academic, social and scientific climates. These changes will
allow the interest and aptitude that women and girls display in
science, engineering and mathematics to flourish.

Information Dissemination Activities was developed to accelerate
efforts to increase girls and women's participation in science, engi-
neering and mathematics by encouraging widespread dissemination
of information and strategies about the interest, retention and ad-
vancement of women and girls in scientific -and technical careers.

14.0
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The Model Projects Program currently rinds 13 projects that
focus on young women in kindergarten through high school, their
parents and teachers and others who influence their career deci-
sions. One project, in San Antonio, Texas, called Find Your Wings,
has reached more than 500 fourth through sixth grade girls. The
program will be instituted nationally next year as part of the Girl
Scouts of America Program Guide, and a manual and videotape
will be available to groups who wish to replicate the program.

This is the first year of the experimental programs, the larger ef-
forts. Eleven projects to be implements I over the next 3 years have
been recommended for funding and will be announced shortly.
Each includes some activities intended to improve the educational
climate for young women in kindergarten through high school.

One represents a statewide collaboration designed to make per-
manent changes in women's and girls' access to and participation
in science, engineering and math. The projects are targeted par-
ticularly to girls who come from economically disadvantaged and
under-represented minority populations and will include a state-
wide clearinghouse for resources, research, symposia and con-
ferences, and dissemination of project products.

Yet another utilizes the collaboration between a science museum,
which we have talked about a bit so far, and the Girl Scouts of
America, frequently mentioned already, designed to empower Girl
Scout volunteers to plan, organize and direct engineeringscience,
engineering and mathematics activities at the grassroots level.
Through a national dissemination plan, this effort can potentially
reach more than 2-1/2 million Girl Scouts.

In the future NSF plans to coordinate evaluation efforts so that
cross project data can be developed that would identify the types
of interventions with the highest probability for success. Such an
effort could also investigate whether particular interventions are
more appropriate at certain ages or with certain racial/ethnic
groups.

With increased attention to activities designed to encourage the
participation of women and girls in science, engineering and math-
ematics, there is hope for real and sustained progress to be made,
and the existing situation which inhibits the full participation of
women should improve.

Artificial barriers to young women's progress in science, engi-
neering and mathematics must be disassembled. Educators, em-
ployers and scientists, engineers and mathematicians themselves
must recognize behaviors that have a differential impact on fe-
males and males. NSF is actively sPPking ways to eliminate these
barriers.

Thank you, Madam Chairman, for this opportunity to testify.
And like everyone else, I will be pleased to answer questions at an
appropriate time.

[The prepared statement of Ms. Stutsman follows:]
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Madam Chairman and members of the Subcommittee, I appreciate the opportunity to

testify before the Subcommittee on Energy on behalf of the National Science Foundation.

Women and K-12 science and mathematics education is a topic of very grant interestat

.NSF, and particularly within the Education and Human Resources Directorate.

At the close of the twentieth century in the United States of America, the under

representation of women in scientific and technological careers is a well documented and

disturbing fact. Women do have a significant, but still unequal, proportion of jobs in the

biological and agricultural sciences. demonstrating that there are no intellectual earners

to women seeking careers in science. To account for the very low proportion of women

in the physical scicacea and engineering, we must look at the bartersto careers in these

fields that result from social values, attitudes of parents, teachers, andpeers, stereotypes,

a lack of role models, inequitable teaching and learning at every level of education, sex

discrimination, and sexual harassment among others. Today's hearing focuses attention

on one segment of the continuum representing young women's progress from birth to an
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established careerthe mathematics and science education of a young woman from

kindergarten through high school.

In the past few years, a different way of looking at the under representation of women in

science and engineering had begun to emerge at many different levels of education and

employment. This new view supports an understanding that institutions, systems,

policies, and practices need to become more inclusive. No longer do efforts to increase

the participation of women only focus on them as somehow deficient, in need of

alteration, so that they can "fit" the existing environments of science and engineering.

The National Science Foundation is assimilating this new view through an expansion of

its programs targeting women and girls. In particular a new program area,Experimental

Projects for Women and Girls, funds projects which create positive and permanent

changes in the academic, social, and scientific climates.

NSFs targeted program.. for women and girls can be classified into three categories:

Comprehensive Focus, Graduate Student Focus, and Faculty Research and Development

Focus. Proartms which target young women in K-I2 science and mathematics education

reside in the Education and Human Resources Directorate of the NSF. The greatest

increase in project funding occurred in the Division of Human Resource Development

with the development of several new programs intended to increase the participation of

women and girls in scientific and technical careers. In addition to these targeted

programs described in the following testimony, a number of projects that specifically

affect young women of elementary and secondary school age are funded by other

divisions in the Education and Human Resources Directorate.

2
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The program announcement for EHR's Activities for Women and Girls (NSF 93-126)

encourages proposals focusing on females from kindergarten through graduate education;

their teachers or parents; and/or the various communities in which they learn.

The Model Projects for Women and Girls program encourages the design,

implementation, evaluation, and dissemination of innovative, short-term, highly focused

activities which improve access and/or retention of females in science, engineering and

mathematics (SEM) education and careers. In addition, it supports projects which

demonstrate the effectiveness of such activities through refinement and expansion, or

replication with a different population or setting.

The Experimental Projects for Women and Girls program supports activities which create

positive and permanent changes in the academic, social, and scientific climate, that allow

the interest and aptitude women and girls display in science, engineering, and

ffiethilMitiCli to flourish, In addition, this program supports projects that add to the

knowledge beau regarding interoctions between gender and the infratanctme of Willa"

engineering. and mathematics, thus providing direction for nature effects.

The Information Dissemination Activities program was developed to accelerate efforts to

increase girls' and women's participation in science, engineering, and mathematics by

encouraging widespread dissemination of information and strategies. The intent of this

program is to support activities which inform others of successful strategies that improve

the participation of, or reduce barriers to, girls and women in science, engineering, and

mathematics. In addition, the program provides for projects which disseminate

information about the interest, retention, andadvancement of women end girls in

scientific and technical areas.

3
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'Three of the 11 Model Projects for Women funded through the Career Access program in

1992 were directed at the education of young women in kindergarten through high school.

The projects focuses on a variety of activities involving students, their teachers, and their

parents. One introduced elementary school girls to physics concepts through games, toys,

and experiments. A portion of a fourth project focused indirectly on the K-12 age group

by training faculty and administrators from engineering schools to run pre-college

activities for young women. A summery sheet referencing all of the 1992 Model Projects

is attached.

In 1993, the Model Projects for Women and Girls program level increased to 16 projects,

10 of them focusing on young women in kindergarten through high school, their parents,

teachers, and others who influence their career decisions. Recipients of the awards were

at institutions from coast to coast and border to border. One project in San Antonio,

Texas called "Find Your Wings" reached more than 500 fourth through sixth grade girls.

The program will be instituted nationally in the 1994-95 school year as part of the Girt

Scouts of America Program Guide. A manual and video tape are available to groups who

wish to replicate the program. Another project in Seattle, \Wallington called NSF Young

Leaders enabled smell teams of young women in the eighth grade to take part in

designing and directing a science project which they carried out over a nix months period.

Some of the young women in this program were from the American Indian Heritage

School. One of them, 13 year old Raven Alexander, thought the project would be boring

when it began. However, the field trips were so much Dm that now she wants to become

a science teacher. A summary sheet referencing all of the 1993 Model Projects is

attached.

This year Is the first full year in which Programs for Women and Girls exists in an

expanded form, separate from programs for other under represented groups. This 's the

4
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first year in which Experimental Projects for Women and Girls will be awarded. Eleven

projects. to be implemented over the next three years. have been recommend for funding.

Each project includes some activities intended to improve the educational climate far

young women in Kindergarten through high school. One represents a state-wide

collaboration designed to make permanent changes in woman's and girls' acoess to, and

,participadon in science, icor:mewing, and mathematics (SEM), especially among

economically disadvantaged and under represented minority populations. The project

will include a statc-wide clearinghouse for resources, research, symposia and conferences,

and dissemination of project products; a public awareness component including local

"equity partnerships"; a "self-esteem building" component to support girls and women in

elementary, secondary, and -cline levels; and a pm-service and in-service component

developing new curricula which address women in SEM Isaias for fixture and practicing

teachers. Another project utilizes a collaboration between a science museum and the. Girl

Scouts of America designed to empower Girl Scout volunteers to plan, organize, and

direct science, engineering, and mathematics activities at the grass roots level. Through a

national dissemination plan more than 2,500,000 Girl Scouts in 332 councils can be

touched. In addition another set of Model Projects for Women and Girls has been

reviewed and 18 awards will be made.

Each of the put and current mojects has included a significant evaluation component In

the fut ure NSF hopes to coordinate evaluation efforts so that cross - project data can be

developvi which wrald suggest what type of interventions have the highest probability

for success. Stith an effort could else investigate whether particular interventions are

more apptrpriate at certain ages or with certain racial or ethnic groups.

With increased attention to activities designed to encourage the participation of women

and girls in science, engineering, and mathematics there is hope for real progress to be

j
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made and the existing situation which inhibits the full potential of females should

improve. Artificial barriers to young woman's progress in science, engineering, and

mathematics must be disassembled. Educators, employers, and the scientists, engineers,

and mathematicians themselves must recognize behaviors which have a differential

impact on females and males. The United States of America can hope to be competitive

in the global economy only when the full potential of citizens of both sexes can be

realized

1 4.
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Mrs. LLOYD. Ms. Kass, we look forward to hearing from you.
Ms. KAss. Good afternoon, Madam Chairwoman, Congressional

Representatives and friends. I am honored to appear before you to
contribute the expertise of Girls, Incorporated to your review of the
discussion of the data on achievement, participation and the treat-
ment of girls in math and science.

Girls, Incorporated, is a national youth service program develop-
ment, training, research and advocacy organization. Our programs
are offered through a network of affiliates located in more than 700
professionally staffed sites across the country.

Our programs, based on research and rigorously evaluated, are
widely recognized as being on the cutting edge, addressing what
girls need to be healthy, productive and confident now and later.

Girls, Incorporated, created Operation Smart, which stands for
science, math, and relevant technology, in 1985, in response to a
workforce crisis facing our Nation. Although more and more jobs in
all areas and at all levels require math and science skills, girls are
still steered away from these subjects in school. We heard a lot
more about that earlier.

Fifteen years ago, math was identified as a critical filter. The
lack of high school math limits or prevents access to a wide range
of high-paying and professional employment opportunities. The
consequence is that while women and minorities now represent the
majority of those entering the workforce their employment opportu-
nities are severely limited. It is not surprising that women and
children also represent the majority of those living in poverty. The
cost to this country and its citizens is enormous.

Since the creation of Operation SMART, Girls Incorporated has
produced model programs and materials for girls ages 6 through
18. Our curricula in conjunction with comprehensive professional
and in-service training, enable Girls Incorporated centers, other
community agencies, science centers and schools to offer informal,
hands on science education programs. By encouraging girls to ask
their own questions, create their own experiments and test their
own hypotheses, Operation Smart prepares girls to enroll in higher
level math and science courses in high school and college and to ac-
quire an attitude of inquiry towards everything that they do.

The success of Operation Smart is echoed by its supporters who
see using informal math and science education in addition to that
offered in formal education settings as crucial to insuring the fu-
ture of the Nation's workforce. Informal education settings such as
Girls Incorporated centers, museums, YWCAs, settlement houses
and other community-based organizations play an important role in

,uitable math and science education for girls.
Programs in out-of-school, voluntary settings can more easily

confront attitudes and biases because they are removed from the
institutions in which many of these biases are played out.

Research has uncovered these biases as they relate to girls' op-
portunities to pursue math and science in school. Informal edu-
cation programs can serve to expand on the knowledge that girls
gain in school and provide the extra resources and extra attention
girls may require to compensate for the lack of equity in their early
and current educational experiences.

13
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In 1990, Girls, Incorporated released the Explorer'S Pass, our
study of the messages to girls and young women 9 to 14 about
science, math and technology. From this ethnographic research we
learned that girls are eager to participate in math, science and
technology if it focuses on getting mess' taking risks, asking ques-
tions, and no right answers.

To ensure girls and young women's participation in math, science
and technology in and out of school, it is important to go beyond
the legally conceived notion of equity as equal opportunity. Eliza-
beth Fennema of the University of Wisconsin makes useful distinc-
tions between equity of access, equity of treatment, and equity of
outcome. Along with other members of the National Coalition for
Women and Girls in Education, Girls Incorporated, worked to craft
the Gender Equity in Education Amendments and gained the sup-
port of the Congressional Caucus on Women's Issues in bringing
these issues to the public attention.

We have worked for the incorporation of gender equity provisions
in several education and employment bills that have been ad-
dressed by this Congress. We welcome the opportunity to work
with the committee to implement action as a result of this legisla-
tion.

We applaud the committee for focusing on issues related to girls'
participation in math and science. Your attention will do much to
ensure that the intent of the gender equity provisions of the Im-
proving America's Schools Act of 1994 is implemented.

Thank you.
[The prepared statement of Ms. Kass follows:]
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Good afternoon Congressional representatives and friends. I am Stacy Kass. Director

of Careers and Life Planning at Girls Incorporated. I am honored to appear before you to

contribute the expertise of Girls Incorporated to your review and discussion of the data on

the achievement. participation and treatment of girls in math and science classes at the

elementary and secondary school le,els.

Girls Incorporated is a national youth service, program development, training.

research and advocacy organization. Our programs are offered through a network of

affiliates. located in more than 700 professionally staffed sites across the country. Founded

in 1945 as Girls Clubs of America. Girls Incorporated centers date back to the Industrial

Revolution. where they were formed in the northeast mill towns to provide a safe haven for

the daughters of the factory workers and for the young women who worked in the factories.

Since then, the organization has continued to meet the changing needs of girls and young

women and committed itself to helping them overcome discrimination while working to make

society more equitable.

Girls Incorporated has hem ily invested in program development for the past ten

years. Our programs. based on research and rigorously evaluated, are widely recognized as

being on the cutting edge, addressing what girls need to be healthy, productive and confident

now and later. They arc used by schools, community organizations, professional

associations, science museums and health clinics as well as by our own affiliates, who

collaborate with us on the design and testing.

The Girls Incorporated National Resource Center, founded in 1981. is the research,

1
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evaluation. training and dissemination arm of the organization. Providing the link between

theoretical research and practical application, the Resource Center is a unique clearinghouse

of knowledge about girls' needs and the best programs to meet them. The Resource Center

makes it possible to conduct the rigorous evaluation and research thatarc an integral part of

all Our program development efforts.

Today's girls grow up in an inequitable world where gender discrimination limits

their opportunities. experiences and accomplishments. From the moment that a baby is

identified as a girl. she is subiect to familial. societal and cultural expectations that regard the

fact of her gender as more important than h interests and her capabilities. She is a girl

first. a child second -- limited to those activities and pursuits deemed appropriate for her sex

These constraints serve to deny her opportunities to develop into an adult who is a person

first, a woman second. Starting very early on, girls are repeatedly rewarded for being

polite, behaving well and looking pretty, while boys are rewarded for making objects.

completing projects and winning. A girl who learns to value and derive self -worth from

superficial attributes grows into a woman who has not mastered the skills she needs to he

economically independent -- enhanced by her ability to obtain a job in high paying math and

science fields, self-sufficient and powerful.

Girls Incorporated created Operation SMART (Science_ Math And Relevant

Technology) in 1985 in response to a crisis facing our nation. America's position as a leader

in technology and our competitiveness in the world economy are threatened by the poor math

and science performance of our children as compared with other industrialized nations. and

1G
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by the underrepresentation of women and minorities in science and technical fields. The

United States is currently experiencing a serious shortage both of trained scientists and

engineers and of workers with basic skills needec; to perform jobs in an increasingly

technological world. Although more and more jobs in all areas and at all levels require math

and science skills, girls are still steered away from these subjects in school. Fifteen years

ago math was identified as a "critical filter". The lack of high school math limits or

prevents access to a wide range of high paying and professional employment opportunities.

The consequence is that while women and minorities now represent the majority of those

entering the work force, their employment opportunities are severely limited. It is not

surprising that women and children also represent the majority of those living in poverty.

The cost to this country and its citizens is enormous.

Since the creation of Operation SMART. Girls Incorporated has produced model

programs and materials for girls ages 6 through 18. Our curricula in conjunction with

comprehensive professional and in-service training enable Girls Incorporated centers, other

community agencies, science centers and schools to offer informal, hands-on science

education programs. Operation SMART encourages girls to explore the world around them,

to take things apart, to be critical and skeptical thinkers, to observe and estimate and

hypothesize and above all to question. The program combines hands-on activities and career

development with a conscious focus on equity, a commitment to sharing decision-making

with girls, and opportunities for girls to take action in their communities around science- and

technology-related issues. Whether the activity is dissecting owl pellets, experimenting with

3
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chemical reactions or making a battery, Operation SMART helps to develop knowledge,

skills and persistence. By encouraging girls to azk their own questions, create their own

experiments and test their own hypotheses, Operation SMART prepares girls to enroll in

higher level math and science courses in high school and college, and to acquire an attitude

of inquiry toward everything they do. Eighty percent of all Girls Incorporated affiliates

offer Operation SMART programs including Girls Incorporated of Chattanooga, TN, Girls

Incorporated of Huntsville, AL. and Girls Incorporated of Bethlehem, PA. I am submitting

for the record some press coverage of Operation SMART.

The success of Operation SMART is echoed by its suppor'ers who see using informal

math and science education in addition to that offered in formal education settings P. -rucial

to insuring the future of the nation's work force. The National Science Foundation has

funded Operation SMART since 1986, and other major foundations and corporations,

including the Carnegie Corporation of New York, The Ford Foundation, and the General

Electric Foundation, have provided generous grants to the project. Informal educational

settings such as Girls Incorporated centers, museums, YWCAs, settlement houses and other

community based organizations play an important role in equitable math and science

education for girls. Programs in cut-of-school, voluntary settings can more easily confront

attitudes and biases, because they are removed from the institutions in which many of these

biases are played out. Research has uncovered these biases as they relate to girls'

opportunities to pursue math and science in school. Informal education programs can serve

to expand the knowledge girls gain in schools, and provide the extra resources and attention

4
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girls may require to compensate for the lack of equity in their early and current educational

experience.

In 1990, Girls Incorporated released The Explorer's Pass", our study of messages to

girls and young women ages 9 to 14 about math, science and technology. From this

ethnographic research, we learned that girls are eager to participate in math, science and

technology if it focuses on getting messy, taking risks, asking questions and no right

answers. Our research led to the following suggestions of ways to encourage girls to explore

science, math and technology.

Provide programs and opportunities to girls that you would to boys.

Compensate for opportunities that girls are unlikely to have. Don't wait for girls to

ask for them.

Provide girls with opportunities and resources to develop the strength and skills

necessary to accomplish their objectives.

Highlight the science, math and technology in areas more traditional for girls.

Provide not only opportunity, but encouragement, resources and support for girls to

plan and carry out challenging activities such as hikes, campouts and science fairs.

To insure girls' and young women's participation in math, science and technology in

and out of school, it is important to go beyond the legally conceived notions cr" equity as

equal opportunity. Elizabeth Fennema, of the University of Wisconsin. makes useful

distinctions between equity of access, equity of treatment and equity of outcome.

Equity of access means, at least, equal opportunity to participate in a program.

5
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Access is far more than not excluding girls and young women deliberately.

Equity of treatment implies that girls receive at least the same level and quality of

attention and resources as do boys -- it has been well documented that this is not the

case in most classrooms and in other settings. Equity of treatment for girls, as a

group that has been historically excluded, may include different or additional program

components to compensate for the opportunities denied.

Equity of outcome measures whether the gap between females and males in

achievement, confidence, persistence and participation has been eliminated or

significantly reduced. This concept should guide any strategies to provide programs,

support and training.

These principles along with our success in Operation SMART led Girls Incorporated

to a productive collaboration with the Eureka Teen Achievement Program. Eureka is a

summer career and leadership development program to encourage pre-college minority

women, primarily from economically disadvantaged families, to pursue high achievement in

mathematics. science and sports. and eventually, to consider careers in related fields. The

program was established in 1987 and has been the subject of longitudinal evaluation by the

Educational Testing Service, demonstrating that the program has a dramatic impact on girls'

interest, performance and participation in s?.ience and math. Girls Incorporated and Eureka

staff have been working together to develop a model that can be widely replicated among

Girls Incorporated affiliates and other girl serving organizations. Four Girls Incorporated

affiliates arc demonstration sites for the Eureka program: Girls Incorporated of Central

6
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Alabama. AL. Girls Incorporated of San Leandro. CA. Girls Incorporated of Indianapolis,

IN, and Girls Incorporated of Lynn, MA.

Girls Incorporated has submitted testimony that describe our programs and offer

recommendations about how to improve math and science education for girls for both the

House and Senate hearings on the Improving America's Schools Act of 1994. Along with

other members of the National Coalition for Women and Girls in Education, Girls

Incorporated worked to craft the Gender Equity in Education Amendments and gain the

support of the Congressional Caucus on Women's Issues in bringing these issues to public

attention. We have worked for the incorporation of gender equity provisions in several

education and employment bills that have been addressed by this Congress. We welcome the

opportunity to work with this Committee to implement action as a result of this legislation.

We applaud the Committee for focusing on the issues related to improving girls' participation

in mati, and science. Your attention will do much to ensure that the intent of gender equity

provisions of the Improving America's Schools Act of 1994 is implemented.

7
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Cutting Chains
That Still Bind
Girls in School

The way Angie Perez sees it the best an-
swer is sometimes silence. The Central
Park East Secondary School freshman is

quiet in some classes because the boys mock her
wrong answers or call her a nerd for Wag the
right answers. At 14. she has teased out the

calculus in which girls get points for pleas-
ing the boys and the boys get points for bated In
charge.

"1 hag sensitive, quiet guys." says Ms. Perez.
She lives in Washington Heights and hopes to be-
come a criminal defense lawyer. "I've only met
one boy in my class who is real sensitive. The
rest, they're tough. If the girls let the guys Imow
they don't like guys like that, maybe they would
act different"

When it mines to the way things are between
boys and girls in struggling places like East
Harlem and Washington Heights. some difficult
venues tumble from young lips. Gender stereo-
typing exists in suburbia, too, but the inner-my
consequences fall harder and titer. At one end
of the stereotype continuum is classroom pos.
airing. At the other end are boys playing with
real guns and girls playing with real babies.

Teachers, students and parents tay that vio-
lence and parenthood at an early age are at-
tempts to define true manhood or true woman-
hood in places where children are offered few
other paths for selfdelIMUOn.

"I think if girls got more Involved in school
and wanting to become something in Ille, they
wouldn't get pregnant." says Jennifer Figueroa,
15, a ninth -grade classmate of Ms. Perez. She
lives in East Harlem. "You feel like you're alone
and Mat's when you turn to bad things."

"There isn't a lot of communication between
boys and girls," Ms. Figueroa said. "The boys
think the girls will like them if they've got a
tough reputsuon, and the girls think the boys
won't like them ff they're toosmart or If they
don't act the way they want."

Queen Ladish, the rap performer, shouts,
"Here we go, here we go," in hersong "Unity,"
about the distance to tie traveled for female re-
spect. A group staling out territory is Girls Inc..

1

the national research and advocacygroup. Lastyear it started the New York Project.
In East Harlem. Washington Heightsand theSouth Bronx places with high concentrations

of low-income girls with not much to do the
project offers girls-only classes for math and
science exneriments. The Girls Inc. reseerchersfound that in some communities, recreation for
girls consisted of watcrung the boysshoot hoops.

Their research also showed that in post-ele-
mentary grades there are diminished expects-
uons for girls in math and science and that wom-
en represent only IS percent of the scientists andengineers in the nation.

As the program expands, plans areto offer
sexuality and health classes, substance-abuse
preventton and competitive spons.

"The point Is to give girls somevision of their
own future." said Isabel Carter Stewart, the ex.
ecuuve director of Girls Inc. "You want to be a
chetnist a doctor? This is how you can do it

"What we call smart is valued," Ms. Stewart
said."It translates as fun and energeuc. We
need to help them make the same translation
when they go back into the classroom and to be
more secure in what they're learning."

Solar. Ms. Perez and Ms. Figueroa andmore
than 200 other young women in elementary and
high school have attended classes in which they
do things like play tag using math games. dis-
sect. animals or make flashlights. There isnot
enough space to accommodate all the girls who
Walt to participate.

"I like the feet that it's hands-on activities,"
says Dsmary Bonilla. 14. a Central Park East
freshman from East Harlem, "I like the fact
that It's girls only, ano we can express ourselves
without feeling lower than anybody else."

"We don't have to do any boy stuff inhere and
they can't hit us. Boys like to fight and get in
trouble." said Karen Riddock. who the otherday
stood In a room in the Claremont Neighborhood
Center in the South Bronx with jars of muddy
water and dozen other little girls in long white
T-shirts. She Is 9 and in the fourth gradeat Pub-
lic School 55 in the South Bronx.

The task for her and her lab partners was to
use coffee (titers and whatever else was at hand
to clear the water of mud.

Lisa Goodall. the director of the New York
City Project, buzzed around the room offering
advice but no answers. She encouraged the girls
to think for themselves. Someone wrote "I Love
Lisa" in blue chalk on the blackboard.

Ms. Goodall recalled that on a visit to a school,
she asked seventh and eighth graders to use pos.
time words to describe girls.

"They said 'Girls are pretty' and 'Girls are
fly,' Ms. Goodall said. "When I asked the girls to
pick out words that make them feel stronger.
they picked out words like 'doctor: 'lawyer' and

"
Here we go. here we go.
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Beyond 'Yuck' for Girls in Science
by MICHEL MARRIOTT
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Old stereotypes
crumble when girls
get a chance to get
their hands dirty.
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OutSMARTing
the myth of
math phobia
EDUCATIONAL EXPERIMENT Scl once IS
ILn for tent Inc members
By Pat Rues..

Ashler Han sass Tan and science an
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Officials at Girls Inc of Cobb County are
noising to nurture the V sear ohs s enthusiasm
Mruuch a program called Operation SMART

an ecmnym for Science Math and Related
Technology and thus prose to other girls
that they can excel in there courses

We re trying to dispel the myth that girls
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There are many
reasons why
women don't
pursue math and .

-science But th6
-major one seems
to be that girls
don't get
encouragement
not from
teachers. not
from parents
(Operation
SMART).
targeted at girls
6.to l4 years
provides (girls)
hands-on
opportunities to
explore science
and technology -

They,are urged
to experiment.
and to make
mistakes

ABC New.,
Correspondent
Carole Simpson:
on. ABC World
News Tonight "
August 21. 19111
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Gender Gap in Science
THAT GAP in math and sdence achieve-
ment, the- one that manifests itself first in
the lower test scores of adolescent girls.

persists throughout school and influences wom-
en's aspirations. has been studied and argued
over at least woe the advent of the No. 2 pencil.
Is it in the genes or in the culture? Is it biology or
bias that propels Johnny toward the computer
and Jane toward the artwork? The definitive
answer remains elusive. but some recent re-
search in testing and behavior certainly suggests
training can close the gap.

The Mathematical Association of America's
Committee an the Participation of Women has
compiled 55 reasons why too few women win at
mathematics. All pertain to customs prevalent in
places as different as nursery schools and doctoral
programs. The committee cites the pervasive influ-
ence of sex stereotyping and the belief that mathe-
matics is "not feminine." It also questions the
validity of multiple-choice tests, which favor ag-
gressive risk-takers. (Females perform better than
males on "oixm-ended' math tests administered in
the Netherlands. preliminary results indicate.)

Meanwhile, another research group has looked
at girls at play and in the classroom and discov-
ered that when they are offered encouragement
and the chance to seek adventure they persist
and perform well. A report of the National
Resource Center of Girls Inc. (formerly Girls
Clubs of America) found that "much more expo-
sure to machinery and equipment, much more
interaction with plants and animals, many more
field trips to factories and laboratories and many
more chances to get really dirty in the process of
exploration are part of the prescription for inter-
esting girls in math and science." A separate
longitudinal study of high school students kids
that the more math classes girls take, the better
they do and the more the gender gap narrows.

Today, fewer than one -filth of the nation's scien-
tists and mathematicians are women. Yet more
than half the new entrants in the work force
between now and the yeah 2000 will be women. If
this country expects to excel in science and math,
and attract Rood thinkers and problem solvers to
the work force, it's going to have to change the
prevailing mind-set about girls and math.

Appeared Thursday, lune 6. 1991
0 The Wutungion Post Iteprmted by perm mum.

BEST COPY AVAILABLE ei



142

ate ituntsville ?dimes

Calculating careers
`Operation SMART' boosts girls
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Mrs. LLOYD. Thank you very much. That was beautiful testi-
mony.

Dr. Failor, we look forward to hearing from you now.
Ms. FAILOR. Thank you. Chairwoman Lloyd, members of the com-

mittee, thank you for inviting me here today. I am Dr. Rebecca
Failor. I am a member of the Board of Directors and Past President
of the Math/Science Network. The Math/Science Network is a non-
profit membership education organization that was founded 20
years ago and whose mission is to promote the continuing develop-
ment in math and science Air all people with particular emphasis
on women and girls.

The Math/Science Network is the founding organization and the
national coordinator for the Expanding Your Horizons in Science
and Mathematics Conferences.

In 1976, the Math/Science Network created Expanding Your Ho-
rizons Conferences to nurture 6th through 12th grade young wom-
en's interest in math and science, to promote math and science
education to these young women, to expand their vision of their ca-
reer options to include math and science-based careers.

Since the first Expanding Your Horizons Conference more than
300,000 young women have attended the conference. Also in at-
tendance have been over 40,000 parents, educators including coun-
selors, and these conferences are throughout this country.

In 1993 through 1994, which was our conference year that spans
the same as the school year, there were 125 conferences and in 31
States, attended by approximately 45,000 girls. Each Expanding
Your Horizons Conference is a grassroots volunteer effort. The ef-
forts are supported by all the organizations seen at this table as
well as many others. The local communities tailor the conferences
to match the needs and resources of their own community.

The presenters at the conference come from not only the local
communities but far-reaching areas and are members of organiza-
tions such as the American Women in Science, AWIS, and Society
of Women Engineers, SWE. They are themselves female scientists,
engineers, technicians, accountants, bankers, doctors, nurses and
veterinarians. They serve as role models for the young women, pro-
viding them with the message that, Yes, you can do this, and they
are brought in to represent the diversity that is present in the
girls' own community.

Each conference include hands-on activities that are presented by
these role models and designed to give fun experiences and can-do
experiences to the young women so that they can say, "I can do
this." And as Rich Stephens has said, when they can know they
can do this they go away and want to do more and more and more.

Some examples of the fun workshops that they have are
"Designer Genes," where the young women look through micro-
scopes and study chromosomes and chromosomal splitting; "Don't
Eat These Chips," about microchip technology; "A Heartbeat Away"
about critical care medicine, critical care technology; and "You Are
Such an Animal," veterinarian science, one of the very most popu-
lar among the younger girls.

Throughout the Expanding Your Horizons, the importance of
math/science education is stressed, not just for math or science-



based careers but for all of the life paths that these young women
take.

Expanding Your Horizons Conferences are effective. Before and
after surveys, both verbal and nonverbal, as you have seen with
Rich's, show a tremendous shift in interest and attitude towards
math and science. Teachers relate back changes in interest in the
classroom and changes in interest in the signing up for the next
year's courses. Most Expanding Your Horizons Conferences are in
March, timed to affect the young women's decision for their next
year's courses.

Repeat attendance at Expanding Your Horizons Conferences is
tremendous. In some conferences, up to one-third of the students
attending have been to an Expanding Your Horizons Conference
before. They come willing and they come because they want to be
there. But it is not just the students who are interested in math
and science who come, because they are solicited from every area
in the schools.

Women role models also benefit. The networking and friendships
that are developed by working on Expanding Your Horizons I can
testify last a lifetime. And especially for those women in the more
rural areas where their contact with colleagues is limited Expand-
ing Your Horizons has a major impact. Praise from Expanding
Your Horizons Conferences have come from many sources. The
Congressional Task Force on Women, Minorities and the Handi-
capped identified Expanding Your Horizons as an exemplary pro-
gram. The American Association of University Women has identi-
fied it as a model program in their "Call to Action for Educational
Equity" initiative.

But I think the following letter that is included in its totality in
the testimony tells it best. It is from a teacher from Stockton, Cali-
fornia, who brought 26 girls to the conference, and I would just like
to read excerpts.

We brought some bright, self-motivated, responsible girls. We
brought some bright, peer-motivated, irresponsible girls. I brought
one girl who is trying to decide if she wants to join a gang or be
a doctor. She is a natural leader, and if we can prevent her from
dropping out we will probably catch 15 of her friends.

They are treated so well at the conference. The workshops are
well set up, hands on multiple activities. You tell them you need
them and you want them in so many direct and indirect ways.
They talk to real women in real jobs and who are more convincing
than I could ever be.

On behalf of their friend who might not drop out, I thank you.
On behalf of the teachers who will see more girls in their math and
science classes, I thank you. And as a teacher on the front lines
who had a chance to see that there are people in the real world
who care as much as I do, I thank you. And from all of the thou-
sands of women across this country who work on Expanding Your
Horizons Conferences, and on behalf of the Math/Science Network,
I thank you too.

[The prepared statement of Ms. Failor follows:1
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Dr. Rebecca Failor
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Math/Science Network

June 28,1994

Chairwoman Lloyd and Members of the Committee, thank you for the invitee:on
to appear here today. I am Dr. Rebecca Failor, a member of the Board inrectors, and
immediate past President of the Math/Science Network. The Network is the founding
organization and national coordinators for Expanding Your Horizons in Science and
Mathematics Conferences (EYI-I). (Math /Science Network, Mills College, 5000 MacArthur
Boulevard, Oakland, CA 94613, phone (510) 430-2222)

The Math/Science Network

The Math/Science Network is a non-profit membership organization of
educators, scientists, mathematicians, parents, community leaders, and government and
corporate representatives whose mission is to promote the continuing development in
mathematics and science of all people, with particular emphasis on the needs of women
and girls. Our major goal is to increase the participation, retention, and advancement of
girls and women in mathematics, science, and technology.

The Network's programs are developed based upon the following assumptions:

In order to increase the participation of women in mathematics, science, and
engineering careers there must be an increase in the pool of qualified women.

In order for young women to have the option to enter mathematics, science,
and engineering careers, they need to choose to take the appropriate
mathematics and science courses in high school.

Intervention strategies are needed which increase the participation of girls in
mathematics by nurturing enjoyment and confidence in mathematics, by
connecting the value of mathematics to career opportunities, by providing
career role models, and by actively encouraging girls to persevere in
mathematics courses.



Expanding Your Horizons in Science and Mathematics Conferences

In 1976 the Math/Science Network created Expanding Your Horizons in Science
and Mathematics (EYH) Conferences as an intervention strategy, designed to nurture
girls' interest in mathematics and science courses and to encourage them to expand
their career visions to include science and mathematics-based careers. Since the first
conference was held at Mills College, Oakland, California in 1976, more than 300,000
sixth through twelfth-grade young women and approximately 40,000 parents and
educators have attended EYH Conferences. In the 1993-1994 year there were 125
individual conferences held in 31 states, reaching approximately 45,000 students.

1994 EYH Sites - Is There One Near You?
3 Arizona 1 Michigan 1 Ohio
11 California 1 Minnesota 1 Oregon
10 Colorado 2 Missouri 3 Pennsylvania
6 Florida 13 Montana 1 Tennessee
1 Iowa 3 North Dakota 13 Texas
2 Idaho 3 Nebraska 1 Virginia
2 Illinois 1 New Hampshire 18 Washington
2 Indiana 1 New Jersey 7 Wisconsin
2 Kansas 5 New Mexico 1 West Virginia
1 Massachusetts 2 Nevada 3 Wyoming

5 New York

Each Expanding Your Horizons Conference is unique, because they are designed
at the local level, by the women in that community, to meet the needs of their students,
and use the resources to which they have access. A typical conference is held on a
Saturday at a college or university campus. This location gives many young women
their first experience on a campus, letting them imagine themselves there for higher
education. The attendance at EYH conferences varies from 50 to over 1200, with typical
attendance between 200 and 400.

Sometimes, Famous Keynote Speakers
The agenda typically starts with registration followed by a keynote speaker who

encourages the young women to explore new career ideas, to understand the
importance of mathematics and science education, and to keep their options open. Over
the years several pre-eminent U. S. women of science have spoken at Expanding Your
Horizons Conference, including Sally Ride and other female astronauts, biochemist
Arlene Blum, who lead the all-women expedition to climb Annapurna; and Mitzi
Phillips of the Gorilla Foundation, where the gorilla Koko learn sign language. The
Math/Science Network helps local organizers to find speakers for their EYH
Conference.
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Always Fun Hands-on Workshops
Each Expanding Your Horizons Conference includes hands-on workshops where

women, who themselves have active careers, work with 10 to 20 students on a project,
experiment or activity. Each workshop is designed to give the girls a "can-do" attitude
and a fun, learning experience in science, mathematics, engineering, medicine, or any
related field. Examples of these workshops include "Designer Genes" (classify genes
using a microscope), "Are There Stars in Your Eyes" (assemble and use a telescope),
"The Great Animal Detective" (veterinary diagnostics), "Mutual Attraction" (the
properties of magnets and magnetism) to identify a few. Each year new, exciting, and
fun workshops are developed by women from coast to coast. The Math/Science
Network provides lists of workshop ideas to the EYH organizers each year.

Career Information
During the workshops and at programs called career discussions the women

who are servi ng as role models share information with the girls about themselves, their
careers, their lifestyles, and work/family issues. This includes information on the
necessary training for the career, the best and maybe, worst, parts of the career, and a
description of a typical day on the job. Each woman is encouraged to connect with the
young women to allow them to see themselves in that career, to break down the barriers
of "Someone like me can't do that", or "I'm not smart enough for that", "Only nerds like
math/science", and "Women don't do that kind of work" types of thinking. The
Math/Science Network provides information to aid the presenter in "relating" to
adolescent girls, explaining typical needs and concerns of girl in this age group. Some
EYH Conferences hold "Career Fairs" where local businesses, schools, and professional
organizations have display tables and provide information to the students.

Parents and Educators Programs, too
Many EYH Conferences include special sessions for parents and educators to

provide them with the information they need to better foster and support interest in
mathematics and science. The adults are made aware of the factors that push young
women away. Materials from AAUW's "Shortchanging Girls, Shortchanging America"
are shared, examples of negative messages in the media are discussed, and the forces of
peer pressure are examined. Positive activities and messages are taught and reinforced.
Part of most adult programs is information regarding access to and funding for higher
education. Parents are made aware of how to help their daughters get into colleges and
about the numbers of private sector scholarships that go unawarded every year.
Investment counselors are often a big hit when they explain tax-saving ways to save for
higher education. The role models are very willing to share their experiences with the
parents and educators, giving real life examples of the subtle, and not so subtle, ways
they were encouraged and discouraged on their road to a science career. And as is part
of all EYH experiences the importance of mathematics and science education for career
options is emphasized. School counselors and advisors are one of the target audiences
for this information. The Math/Science Network has lists of program options for adult
portions of EYH Conference. Though Parent and Educator sessions are a valuable
addition to EYH Conferences the focus of the day is on the young women and their
experiences.



Targeting parents and educators helps bridge between short-term enthusiasm
and long-term actions. We find that the parents and educators are as eager to learn
about ways to support young women as the young women are to be supported.

Time Flies When You Are Having Fun
The Expanding Your Horizoni Conference day typically ends with a closing

session. The messages of the day - new awareness of the number and variety of careers
in science, mathematics, and technology; the importance of science and mathematics
education, especially at their age, to keep their options open, and the "women can do",
"I can do", and fun experiences with science and mathematics - are reinforced. The
closing sessions often include the awarding of prizes for participation in games during
the day that are designed to get the students to ask questions- and explore the
opportunities at the Conference. Many sponsors tell us that the girls do not want the
day to end, and "boo" when told the day is over.

Grass-Roots, Local Efforts

Since 1988 the number of Expanding Your Horizons Conference sites has nearly
doubled. In communities across the United States, some in Canada, and a few outside
North America, people have recognized EYH Conferences as a way to make a difference
for their young women. Local organizing groups include university staff, such as the
Colorado School of Mines, staff from a local industry or government agencies, such as
Department of Energy laboratories, professional societies, such as American Chemical
Society Headquarters, Washington D. C., civic leaders, and parent-teacher groups. The
State of Washington has the largest number of EYH Conference sites, each supported by
local American Association of University Women (AAUW) branches.

The organizers an? most always volunteers, leveraging their efforts and diverse
talent against limited funding that most EYH Conference sites face. Funding for most
local EYH Conferences is through local business donations, especially in-kind
donations, especially for facilities, printing, food, and prizes. (There are a few sites with
more formal funding sources, such as AAUW Community Action Grants, National
Science Foundation grants, rural community assistance grants, and some sites with a
paid Conference leader.) The average budget for an EYH Conference is $5,000 plus a
small registration fee paid by each student.

Valuing Diversity
The local organizing committee tailors the EYH Conference to their community.

The facilities, availability of women to serve as role models, as well as the economics of
the area are all factors that affect the nature of an EYH Conference. Of special focus is
the diversity of the students in the region. The Math/Science Network has special
materials to assist the organizers in evaluating their local population, recruiting to
assure diversity in the committee and role models, and understanding the special needs
of some of the young women in their community. A special program for African
American young women in Greensboro, North Carolina was run by the Math /Science

150'
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Network. A number of sites have special programs for Native American young women,
with high attendance. Recent statistics show that approximately 24% of the students
attending EYH Conferences are from minority ethnic/racial groups.

Rural EYH Conferences Have F:ourished
Approximately 50 EYH Conferences are in rural or small town areas where the

traditional opportunities for access to science museums, college enrichment programs,
and industrial partnerships with schools are not as prevalent. In these areas the local
committees report that EYH is one of the few opportunities where the students see
women in science, mathematics, and technology-based careers. Often the students and
role models come hundreds of miles to participate in EYH conferences. In North Dakota
one of the largest EYH Conferences is held, drawing over 800 young women from
North and South Dakota and Minnesota. In Montana and Wyoming female pilots in the
Department of Forestry fire fighting teams fly in to work on the EYH Conferences. Local
utilities and industries are especially supportive, since they find it difficult to recruit
skilled workers in the sparsely populated, often agriculturally-based areas. These EYH
Conferences tailor their programs to the needs of the community, by including career
opportunities that allow the young women to remain in the area and have a career.

The Women Benefit Too
Art often overlooked benefit of the Expanding Your Horizons in Science and

Mathematics Conference program is networking between the people who work on the
Conference. For many women work on EYH committees provides a rare opportunity to
interact with a new group of people, who are supportive of women in science and
mathematics-based careers. Teachers and educators they learn from the role models
about careers that they may have been unaware. Women who may not have had many
female peers on the job can interact with those with similar backgrounds and
experiences. A number of women, especially from rural areas, say the Expanding Your
Horizons experience is the one place where they can interact with other women
scientists in art atmosphere of pride and nurturing. In my earliest experience as a role
modal at an EYH Conference, the sense of pride from the women was so tangible that it
was overwhelming. Experience has shown that this networking has led to new career
opportunities, a support network, and long lasting friendships.

by Expanding Your Horizons?

Research for the past twenty years, from Lucy Sells report "Mathematics: The
Critical Filter" to the reports supporting AAUW's Educational Equity Initiative, have
called for active intervention strategies. The report "How Schools Shortchange Girls"
from the AAUW Initiative states "Local schools and communities must encourage and
support girls studying science and mathematics by showcasing women role models in
scientific and technological fields, disseminating career information, and offering
"hands-on" experiences and work groups in science and math classes. Local schools
should seek strong links with youth-serving organizations that have organizations that
have developed successful out-of-school programs for girls in mathematics and
*Semi."
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High Praise for Expanding Your Horizons
Praise for the Expanding Your Horizons in Science and Mathemziics Conferences

has come from many sources. The 1989 Federal study reported in Changing America:
The New F, of Science and Engineering by the Interagency Taskforce on Women,
Minorities, and the Handicapped in Science and Technology identified Expanding Your
Horizons in Science and Mathematics Conferences as an Exemplary Program. AAUW
President Sharon Schuster called EYH Conferences a "model program" in a "Call to
Action" 1992 presentation in Livermore, CA. In 1993 Dr. Cherrill Spencer, member of
the Board of Directors of the Math/Science Network, received the Institute of Electrical
and Electronic Engineers "Spectrum" Award for Pre-college Innovative Math/Science
Education for her extensive work on EYH Conferences. Funding has been provided to
the Math/Science Network for continued support of the Expanding Your Horizons
program from organizations such as NASA-Ames Research Center, American
Association for Artificial Intelligence, Intel Corporation, the National Science
Foundation, American Association for the Advancement of Science, and the Co lemon
Foundation, to name a few.

Flexibility Allows EYH to Meet Varied Needs
The flexibility of the EYH format allows it to be successful for most every

organizing group, community, and budget. In each and every program the
fundamentals of promoting mathematics and science education, interaction with
positive female role models who are in science and mathematics-related careers, and
fun, can-do experiences with hands-on workshops form the basis of the EYH
experience. In 1990 a special Expanding Your Horizons for the Environment was held
using the basic EYH model but focusing on career fields that are important to
environmental protection, such as hazardous material handling, environmental
chemistry, biology, and environmental law. In several areas the day-long EYH model
has been extended to a week-long summer camp. At some sites trips to the role models
work place are highlighted. Some districts have EYH Conferences during the school
day.

Easily Combined with Follow-on Programs
Though the basic Expanding Your Horizons Conference is a short term activity, it

is well-suited to follow-on activities that nurture the beneficial experience of the
Conference. As an example, mentoring programs after the Conference connect students
with the role models from the EYH Conference they attended for continued interaction,
especially visits to the woman's workplace. Expanding More Horizons was a special
project, funded by the Ford Foundation, to combine the traditional Expanding Your
Horizons Conference with a mentoring program in Greensboro, North Carolina. Some
school districts invite EYH role models to the schools after the conference to continue
the interaction. Proposals for a national EYH newsletter, to be sent to young women
after they have attended an EYH Conference, have been well received, but to date have
not generated a funding mechanism.
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What the Math/Science Network Provides

The Math/Science Network serves as the national coordinators of the Expanding
Your Horizons in Science and Mathematics Conferences. In that capacity the Network is
responsible for national publicity, national data collection, promoting and encouraging
increases in the number of EYH sites, providing on-call assistance to local organizing
committees, coordinating orders of EYH support materials, and several packets of
organizational and hand-out materials.

Organisational Materials
To assist each Expanding Your Horizons site plan for their Conference the

Math /Science Network provides three packets of conference materials. The first packet
contains information about registration of the conference site into the national
organization, individual and corporate membership in the Me thiScience Network, and
establishment of a pass-through account at the Network so that individual sites may
take advantage of the Network's non-profit status for fundraising purposes. The second
packet presents vital organizational material, from general background about EYH and
the Math/Science Network, to specifics concerning finances, public relations,
conference registration, conference evaluations, and tips on workshops. There is further
information for conference organizers, information for presenters, sample certificates of
appreciation, as well as helpful hints on last minute problem solving.

The final mailing provides a substantial amount of information for students and
adult packets that are received at the Conference registration. This material includes
mathematics games, science puzzles, information on "How much math do I need to
become a ", starting salaries for a variety of careers, places to write for free
information on careers. Adult packet information includes material on college
admission and scholarships, articles on gender equity, and helpful hints for supporting
young women's interest in mathematics and science.

The materials provided by the Network are continually being improved. This
year we hope to receive special funding for a major revision in some of the materials.
Limited funding for the Network's national coordination efforts have hampered the our
ability.to provide additional support to the local conferences.

Collaboration with Similar Organisations
The Math/Science Network encourages collaboration with other organizations

involved in young women's education. The Math/Science Network had its start at Mills
College, a women's college in Oakland, CA, and has recently accepted in invitation to
be housed in the newly renovated Mills Hall. An annual EYH Conference on the Mills
campus introduces over 300 young women to the opportunities of single gender higher
education. Nancy Kreinberg moved from her early days with the Math/Science
Network to the EQUALS program as part of the Lawrence Hall of Science. EQUALS
Family Math activities are a part of many EYH Conferences and members of the
EQUALS staff serve on the EYH National Advisory Committee. Professional
organizations, such as the Association of Women in Science, and the Society of Women

.1 5 5
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Engineers, are outstanding sources of role models for EYH Conferences and provide
materials for the students' packets. The Network has had several collaborative
interactions with educational programs in the American Association for the
Advancement of Science (AAAS), Department of Energy, and the National Science
Foundation (NSF).

National Workshop for EWE Conference Coordinators
In 1992 the NSF funded the first National Workshop for EYH Conference Coordinators,
bringing 200 people who have been part of EYH Conference organizing committees or
were interested in starting EYH Conferences to a 2 1/2 day meeting to share ideas,
experiences, and improve the EYH experience. Included were women from AAAS'
cooperative program with the Girls Scouts, Girls Incorporated "Operation Smart" and
AAUW's Educational Equity Initiative. A summary report of the workshop was
prepared and is used to aid new site coordinators.

Is Expanding Your Horizons Effective?

Every EYH Conference includes surveys of the young women to determine their
response to the day's activities. The general impression is always positive. They always
learn something new, they always have a good time. Not every experience is perfect but
the fraction of students who have attended an EYH Conference before is as high as one-
third at some Conferences.

Before and After Surveys
A variety of types of "before and after surveys" show a shift in the perception

and interest in science and mathematics. A valuable non-verbal indicator is comparing
drawings that students submit in response to the questions "What does a scientist look
like?" or "What does a scientist do?". The "before" pictures are invariably men, In white
lab coats, with foaming beakers and test tubes and bombs exploding. The "after"
pictures are mostly women, very attractive and stylish, with big smiles, doing
everything from looking at the stars through telescopes, to improving medical
equipment, to designing a bridge. One of my favorites depicts a pregnant geologist in
the field setting up a seismograph. Verbal surveys show a similar shift in perception, as
well as an increased understanding of the value of mathematics and science classes to
their future. There is typically a big shift in response to the question "How many math
and science classes in high school do you need to be successful after high school?"

Students' Comments
The following comments, made by students who attended an EYH Conference at

the University of Nevada, Las Vegas, are typical of those from other Conferences:

"I like the way the speakers told us about how important is to stay in school."

"This was a very good experience that helped me to realize that potential I have as a
woman in higher-level jobs."
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"I think it was fun as well as educational. I was deciding to become a pediatrician but
with the information I received today I think I will become a health physicist."

want to become a marine biologist, and I found out more steps I must take to reach
my goal, including more math classes than I thought"

More Ismger-Term Studies are Needed
However, as scientists, such anecdotal information, while heartwarming, is not

quantitative. It is a goal of the Math/Science Network to obtain more scientific data
regarding the effectiveness, short and long term, of the Expanding Your Horizons
Conferences. Funding for large scale and longitudinal studies his been difficult to
.obtain. The Math/Science Network believes that lack of ability to document the
effectiveness of the Expanding Your Horizons Conferences reduces the funding for the
national and local program.

Some studies do exist. From 1980 to 1982 a study was performed to investigate
the effectiveness of the conference over the year following six EYH Conferences in the
San Francisco Bay Area. The Conferences are found to have a profound effect on the
young women's mathematics education plans, career aspirations, and self-initiated
science and mathematics activities, immediately after the Conference. Later in the year
the students who attended EYH Conferences were found to have higher enrollment in
non-required mathematics classes than the control groups. A significant increase in self-
initiated career-related activities was maintained for the older students who attended
EYH conferences.

In 1990, The Effects of a Short-Term Intervention Program on Future
articipetiorliamehlna5gience. Q. A. Tomhave, Masters Thesis, University of North
Dakota) compared young women who had registered for a 1980 EYH Conference, one
group who had attended the Conference with a group could not attend due to a
blizzard blocking their access. Her research showed that attending the EYH Conference
had a long-term positive influence on the participants. Young women who attended
took more advance mathematics and science classes in high school, planned to continue
higher education, and rated their attitudes toward mathematics and science more
positively than those who did not attend the Conference.

The Math/Science Network believes that more studies of this type, and
especially longitudinal studies are required to adequately evaluate the effectiveness of
and fine-tune this type of intervention strategy.

Praise from a Teacher
But the lack of data at this point should not deter us. The following letter is an

expression of the value that one teacher placed on the Expanding Your Horizons
experience her students had when they attended a conference held at the Pacific Bell
Administration Center in San Ramon, California.

b
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"We brought 26 girls from Edison High School in Stockton. They could never
have imagined such a beautiful building existing. They could not imagine that they ever
could work in such a place. We brought some bright, self motivated, responsible girls.
We brought some bright, peer motivated, blown by the most popular breeze,
irresponsible girls. I brought one who can't decide if she wants to join a gang or be a
doctor. She is a natural leader. If we can prevent her from being a drop-out we can
probably catch 15 of her friends. One bus load of undirected talent and energy came to
the conference. We lose close to 1/2 of our freshmen. Some of them were on the bus. I
bet we don't lose them now.

They are treated so well at the conference, the workshops are well set up - hands
on, multiple activities, friendly presenters, helpful guides, beautiful environment, good
food. They get $50.00 worth of Expanded Horizons in the first hour. You tell them that
you need them and you want them in so many direct and indirect ways. They talk to
real people in real jobs. You are more convincing than I could ever be.

On behalf of their friends who may not drop out, I thank you.

On behalf of the boys with whom we promised to share the information, I thank
you.

On behalf of the people in the "drop-out prevention program" who will not
realize you are the reason for their success, I thank you.

On behalf of the teachers who will see more girls in their science and math
classes, I thank you.

On behalf of the girls who will understand later on, I thank you.

As a teacher on the front lines, who had a chance to see that there are people in
the real world who care as much as I do, I thank you.

For the organization, for the volunteer time, for the facility, for the workshops, I
thank you.

Thankfully and sincerely,
Dianne Connelly
Edison High School
Stockton, CA 95206"

From those of us who also believe in Expanding Your Horizons in Science and
Mathematics Conferences, I thank you.
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Mrs. LLOYD. Just beautiful testimony. All of our witnesses have
been wonderful today. Don't you in the audience agree? It has just
been a wonderful, wonderful hearing. All of you have just been ex-
cellent. There is no way we would have had better testimony today.

I know it took a lot of time to prepare this and to work to be
here. But I think it is certainly a very valuable hearing, and I want
to thank all seven of you that have participated in our hearings
today.

I want to follow up on a thought thatexpressed by the last
panel that many of the barriers that women face are as a result
of their social values, whether it be home or the classroom, and the
attitude of their peers.

What do you do in your programs to address these issues? And
then what can we do to change the attitudes and stereotypes held
by the men? When can we come in and say to the male students
you shouldn't do this anymore?

Dr. Failor?
Ms. FAILOR. In Expanding Your Horizons we have a parents and

educator organizationpart of the conferences too, and we find
that many of the parents coming are fathers who are looking to
ways to be supportive of their students, and we find that the fa-
thers need to understand ways that they can be supportive.

But we also feel that role modeling is an ideal way, because
young women see older women like themselves, and if the life sto-
ries of these women are told, the young women make connections
and find out that they can follow this path.

When I was growing upI have my Ph.D. in nuclear engineer-
ing, and I thought I was very weird because I wanted to go into
math and science. And for these young women to see that you do
this, and these are "normal" people and not superheroes, not
superwomen, they are very normal women, it provides them with
an incentive to go forward and stopsprovides them with informa-
tion to counteract their peers and to counteract some of the mes-
sages they receive outside.

Mrs. LLOYD. Dr. Malcom? Any of you that want to respond.
Ms. MALCOM. I would just say that the program Girls for Science

that we did with the Girl Scout Council in North and South Dakota
and in Minnesota utilized the mechanism of trainer of trainers,
which meant .that we were training trainers and training staff and
they trained leaders.

And a lot of these adult leaders are moms. I mean they are par-
ents. They are there in the community. They are interacting with
other parents all the time. And so when these women who are a
part of the community were overcoming their own anxiety and
interacting, this basically sent a large message to them. They were
provided with information, basic information about what kinds of
math/science courses were appropriate, and these kinds of things
that they could include within their own counseling, within their
own kinds of interactions.

There was also the identification of resource people in those local
communities who could participate in the kind of career activities
that were described by the representative from the Math/Science
Network.
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But another crucial thing that we found was that there were
planning councils, local planning councils of representatives from
business and from industry and from the local community, and
those had a lot of dads on them as well as other people who rep-
resented local industry and business and higher education, and
they understood and came to understand even better the connec-
tion between science and mathematics and being empowered by
these fields and the economic consequences for those communities
as well as for those individual young women, and they became ad-
vocates.

And I am sure that you knowI mean I have daughters, and if
they want to go some place, you know, I have to be the carpool per-
son. And when parents are involved in that kind of activity to get
them to the place for their Scout meeting or to get them to the
place for their exhibit or for whatever project they are working on,
you just kind of get sucked into this.

And so through a lot of the kind of informal contact between the
parents just working with their own daughters as they were pursu-
ing badge-related activities it just spread. It spread throughout the
community, and it raised a lot of interest on the part of the dads
because it was science, math and technology. That it was, in fact,
dealing with some critical issues.

So, while you can target the parents in the community directly,
and through the spin-off activities that affect the larger commu-
nities such as jamborees or things like this, and that is a part of
it, I think that the kind of indirect responsiveness where a commu-
nity kind of gets caught up in the spirit of this kind of activity real-
ly is something where you have to see it to kind of believe it. But
it happens.

Mrs. LLOYD. That is beautiful.
Ms. Kass.
Ms. KASS. At Girls, Incorporated, our mission is really at two lev-

els. One is to help change opportunities for girls and change the
skills that they are able to receive, help build their skills. The
other part is to change the world that girls live in. So that means
there are affiliates locally throughout the country that are working
on committees and task forces such as those that Dr. Malcom men-
tioned, and they are changing those ideas and issues in their com-
munities for girls.

On the other side, we have girls who are actually out in their
community doing all kind of experiments relating to science and
technology. It might be testing the water in their community. Mem-
bers of the community see that. They see girls and young women
taking action. They see them using math and science tools and
techniques, and they see those changes. So, girls themselves are
part of changing the ideas of both men and women and other insti-
tutions that want to try and keep girls in boxes.

Mrs. LLOYD. Mr. Stephens?
Mr. STEPHENS. One of the programs the Department sponsors is

for very bright young men and women. In fact, it is one of two pro-
grams we sponsor that really deal with students that are already
going to go on into science and math no matter what we do to them
in our laboratories.

86-175 0 - 95 - 6
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But this particular program brings in a collection of students
from every State and they spend 2 weeks working together. And
it is interesting to contrast programs for physicists, for physics stu-
dents, you really see exactly the stereotypes we heard about earlier
today: aggressive behavior on the part of young men; young
women, if they are there at allthere aren't too many of them in-
terested in physicstend to be much more passive. And our sci-
entists tend to be much more aggressive by bringing out the young
men, frankly.

Programs that deal with life sciences tend to be the other way
around. Far more women in life sciences, much more collegial,
much more interaction among them. And so naturally I observed
these two groups of students in physics and life science and see
how they came out of their different backgrounds, and it comes
right back to the point made earlier.

Teachers are absolutely critical to this process. If you don't en-
gage a young woman in her class experience, then whether or not
she may really have the ability, she's not going to ever be told that
she has the ability.

So role modeling is fine. We do a lot of that. But it really does
come back down to how you can help teachers understand that
they really need to deal with the entire class, not just those who
are more aggressive in answering and raising their hands for ques-
tions.

Mrs. LLOYD. Well, you have discussed the fathers and adult
males. But how do we change the attitude of the young men? When
they can see there is going to be female scientists, do you think
they will stop the harassment of the women?

Mr. STEPHENS. If I might add, I think we have a number of
women in this room who work for various agencies, and I know
and I suspect that Dr. Failor has some interesting stories about her
graduate school experience. She was probably the only woman in
nuclear engineering, I suspect, and I suspect she has some interest-
ing stories to tall, and that is part of the problem.

As you move on into graduate school, it is much more competi-
tive, much more aggressive, and a woman may very well suffer be-
cause of that, lack of background way back in terms of the ability
to jump right into a discussion and try to do as much as what the
men are doing.

And it is an issue that all agencies including our own, and cer-
tainly our laboratories do have glass ceilings problems. We have to
constantly fight that perception that a woman can do science but
can she move on up into management channels.

And this Secretary, I might say, and this Department now clear-
ly show that it can be done. Hazel O'Leary is not a shy, inarticu-
late person. She literally deals with these issues every day. And
half of our political appointees now in the Department of Energy
are women. They are superbly prepared for their jobs.

So, we no longer have the excuse: I am sorry. WE -1nnot find
women and people of color to do these jobs. They are ti. J. Believe
me, they are there.

Mrs. LLOYD. They are on the scene.
Mrs. LLOYD. Mr. Baker?
Mr. BAKER. Thank you, Mrs. Lloyd.
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I think something ought to be pointed out about the labs and the
Department of Energy and what good they do in spreading the
word for science.

I am spoiled in the Livermore area having both Sandia and
Livermore National Laboratories roaming through the school dis-
tricts acquainting kids at a young age to the wonders of science.
So, we are trying to do that through my office also, to allow them
to knowis it the Columbine Program where theywe just had
the moon shots all the way around the moon. We took that out into
the junior high area where they were using computers to see var-
ious parts of the moon close up on computers, going to the wall
map and finding their crater or their particular indenture in the
moon on the map. Now, very exciting to bring science to kids.

Mr. STEPHENS. Let me interject, Mr. Baker
Mr. BAKER. Surely.
Mr. STEPHENS. One of those laboratories that you represent did

a survey of press coverage andit was Lawrence Livermore, found
that of all the press coverage of the Livermore Laboratory about 20
percent dealt with science education. Of all the good press that the
laboratory got, 80 percent dealt with education outreach programs
at the laboratory. So, yes, there is a lot that is going on and often-
times we don't well articulate it.

Mr. BAKER. Not well covered. We are so interested in looking for
Chernobyl and not enough about junior high school and how
science relates to the future.

A couple of quick questions. Does genetics play a role? If you
have artistic parents will you become more likely to become artistic
if you are scientific in your family would that be passed down? Is
there anydoes anyone have any information that

Ms. MALCOM. The only thing that I can say is that one of the
things that is quite clear is that if you have scientists in your back-
ground that they are liable to haveyou are liable to have a lot
of science in your life. Your discussions at the dinner table. Your
visits on vacation are going to include science museums because
that is your parents interest.

And I think that that is probably as strong a motivating issue
and a correlation as we can get, and that is that where is your ac-
cess to real models about what science happens to be or what art
is or what music is. If you have an artistic parent or musical par-
ent you are liable to be able to start music training at a very, very
early age because they are going to value that and they are going
to make it available to you.

Mr. BAKER. But it is interest more than inherited.
Ms. MALCOM. I think that is strongly interest and it is also

strongly the ability to provide guidance in the area, and I think
that is where we end up with so many problems. You can get into
this kind of vicious cycle because there are so fewfor example, be-
cause there are so few people of color, the access to the advice that
you are liable to need in order to know how to get into science and
engineering is going to be severely limited.

And unless you can specifically target kids who have that inter-
est to make sure that they get the advice and the guidance that
they need, and the experiences at the time that they need them,
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then you are liable to lose them. Because it is not going to be clear
how to get through that system.

Mr. BAKER. I have never had science in my background and I am
roadkill on the supercommunications highway.

[Laughter].
Mr. BAKER. So I think it does have something to do with left

brain, right brain.
But the question was really how do we find children with apti-

tude at a young age and then begin to nurture that?
And I imagine testing is more effective than genetics, but I won-

der if that was going to help us at all. Because we have to find the
young women very young and then begin to nurture the interest
that they have in these areas.

My daughter thought that algebra and geometry were alien sys-
tems and she didn't went any part of them. And once I broke it
down and showed her that it made sense, that there was an end
to it and it all balanced she did very well. But right off the bat that
is just something that she didn't want to be interested in.

It because I wasn't interested or somebody else was giving her
stereotypes. She just wasn't interested. And there is got to be a
way to find people who have certain talent and then begin nurtur-
ing that.

Ms. MALCOM. But I hate to tell you this. I haven't met a baby
yet that wasn't a natural scientist. Little kids are really into it.
They are really into it. They are exploring their environment. They
are finding out. They are asking questions of their environment,
and they are really trying to know what is making things work.

But, as we progressively get through the system, that is when we
start to lose it. That doesn't get nurtured. It doesn't get fed. There
is no outlet for it.

We, what is itwe come here headed in that direction, probably
until something turns us aside.

Ms. KASS. I think that it is important for us to recognize that it
is not something wrong with the girls. That it is the opportunities
that they receive, and the people who are working with them to
make math and science fun and interesting and to connect the
principles to something real.

So, it is not how do we finds those girls who are interested. How
do we develop that interest in all girlsand all children, for that
matter.

Ms. STUTSMAN. Just to play off of that a moment, at NSF we be-
lieve that all children can and will learn science .and mathematics
if they are encouraged to do so, and if they are expected to learn
to do so. And so that goes along with Ms. Kass's comment.

And we believe that very firmly, and it is playing out in all of
our large systemic efforts. We just don't expect children to want to
fail, and we don't expect them to do so.

Mrs. LLOYD. Thank you very much, Mr. Baker.
Mr. McHale?
Mr. MCHALE. Madam Chair, I thank you. I was delayed at an-

other hearing in the Armed Services Committee and I regret that
I missed the opening testimony of our witnesses.

16;
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I don't have any questions for them, but I certainly have heard
the brief portion of their testimony that has occurred within the
last few minutes, and have found it to be very valuable.

I thank you for your testimony and look forward to any addi-
tional comments that you might have.

Mrs. LLOYD. I want to thank all of you for being here again. And
I want to ask permission to provide additional questions that we
might think of later that we would like to be made a part of the
record.

Again, it is excellent testimony. We hope that we can build on
this hearing and really do a lot with the information that you have
given me, your success stories and your advice. It has certainly en-
riched my life today, and I thank you very much.

If there is no further comments, I would like to thank the staff
for their hard work. Rose, you did a beautiful job. All of you have
done a good job, and I thank you very much for getting the hearing
together.

If there are no further comments, the subcommittee stands ad-
journed.

(Whereupon, at 3:50 p.m., the subcommittee was adjourned.)

kJ



162

APPENDIX

Center for Research
on Women

August 26, 1994

Representative Marilyn Lloyd
U.S. House of Representatives
Subcommittee on Energy
Committee on Science, Space, and Technology
Suite 2320 Rayburn House Office Building
Washington, DC 20515-6301

Dear Representative Lloyd,

I am enclosing answers to the questions posed following my June 28 testimony. Dr. Patricia
B. Campbell joined me in responding to your questions. We hope our responses are helpful.

Thank you for your commitment and energy on behalf of girls and women.

Sincerel

Susan McGee Bailey
Executive Director

Wellesley College 106 Wellesley Telephone Facsinvie
Central MA 617 617
Street 021811259 2132500 2111325C4
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RESPONSES TO QUESTIONS FOLLOWING DR. SUSAN MCGEE BAILEY'S
TESTIMONY AT THE HEARING "WOMEN AND K-12 SCIENCE AND

MATHEMATICS EDUCATION" ON JUNE 28, 1994.

These responses have been developed in collaboration with Dr. Patricia B. Campbell.

1) What are your views on teaching strategies which emphasize that girls learn
more effectively in a cooperative, less competitive environment. Is this a good
approach? What is the effect of this strategy on competitive girls and
cooperative boys?

Teaching strategies should be based on individual learning styles rather than
stereotypical ideas of female or male modes of learning or thinking. As the question
indicates there are girls for whom competitive situations are very comfortable and boys for
whom cooperative work groups work best. It is important for All students to have bath
cooperative and competitive skills. It is good to play to people's strengths, but it is also
important to strengthen their weaknesses.

Teaching strategies also depend on the subject matter content on which the teacher
is focusing. Some skills are successfully taught using competitive techniques while others
lend themselves more readily to cooperative techniques.

Teachers need better training in how to use a variety of teaching strategies. Much
of what is often called cooperative learning is actually competition between groups -- an
effective technique in some instances, but not a truly cooperative exercise.

While the use of a variety of techniques is important, there must be some core rules
regardless of the techniques used. These include insistence upon equitable student/student
behavior and treatment that does not include harassment and "put downs" and equitable
distribution of teacher attention and assistance.

2) You stated in your testimony that girls' interest in math, science, and
engineering increased dramatically from 1970 to 1980, but that since 1980,
girls' interest has remained constant or even decreased slightly. What is the
cause of this decline?

There is no hard data available with which to answer this question. Among our best
guesses are the following points: Between 1970 and 1980 some of the barriers to women's
participation n engineering and physical science programs were removed. More programs
were open to women; sex discrimination was outlawed. A number of women who were
already interested in the fields but, who in an earlier time would have been unable or
unwilling to deal with the existing barriers, found it possible to pursue their dreams and
went into these fields. The same kinds of extremely interested women continue to go into
these fields. What we haven't done is interest, to the point of entry to the fields of math
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and science as they exist, additional women, nor have we redefined the fields in ways that
might attract increased numbers of women (and men).

3) With math, where there is a right answer and a wrong answer, it seems
straightforward to measure achievement and progress. How is science
achievement measured? How are gender differences in math and science
achievement interrelated?

In arithmetic there are clear right and wrong answers, in more advanced mathematics
more often than not there are fewer clear answers. There may in fact be muliiple right
answers or no right answer. Simplistic measures of mathematics do not provide us with the
most useful information and simplistic definitions of math as computation are insufficient.
Thus, measuring both mathematics and science achievement is complex.

Science achievement measures are in flux and moving toward performance testing.

Mathematics and physical sciences "march" hand in hand. Math is an integral
component of the physical sciences and engineering. In the words of one physics teacher,
"physics is math made practical." Math is less related, but not unrelated, to the biological
sciences. The lessor dependence in mathematics maybe be part of the attraction of the
biological sciences for women and girls.

4) The data you presented shows that the situation for girls is improving in math
but getting worse in science. Why do you think this is so? Are there specific
methods to decrease this gap among high achievers?

One reason that we may be making more progress in math is that there has been
more emphasis and publicity on math as a critical filter for girls than there has been around
issues of science. The sciences are of many types and many of the models focusing on
equity have been in only one science, biology.

This issue needs to be approached from two perspectives: participation (course
enrollment in advanced classes) and tested achievement (girls are enrolling in biology and
AP biology, but they are not enrolling in physics and advanced chemistry.) Furthermore,
girls do not test as well as boys in .any of the science areas.

A complicating factor has to do with the construction of the tests themselves.
Research by the Educational Testing Service has found that the AP science/math gender
gap lessens on essay/open ended questions vs multiple choice items.

Are there specific methods that can be used with high achieving girls? Here again
we can only offer suggestions; we do not have hard data. One factor may well be social
and peer pressure that does not support girls who excel. For many adolescent girls being
smart has social costs and some may deliberately chose not to be "the smartest girl."

163
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Parents may be a critical factor as well, their perceptions of what is important for
girls may well focus on the importance of good social skills on being popular. This may
lead them not to push teachers on academic opportunities in science and math for their
daughters, to the same extent they would push for these opportunities for their sons.

5) A number of programs have been established based on the research findings
you shared with us today. Do we know which of these programs are the most
effective in terms of producing real change? For example, there are one-day
programs to expose girls to science, semester-long projects, programs to train
teachers, and programs to educate guidance counselors? Which of these
options really work?

There is limited evidence on the success of different program/project types over time.
One program for which there is data is an intensive four week, two year program with
school year follow up sessions that incorporates sport, math/science and personal
development stressing individual control, strength and working together. This program,
EUREKA at Brooklyn College, is doing an excellent job keeping minority middle school
girls from Brooklyn in math and science through high school and beyond.

Patricia Campbell's evaluations of career exposure programs at Smith College and
Rutgers University have found that one day career exposure programs, heighten interest
in science careers and do produce a reduction in stereotypes about who does science, but
there have been no studies to date of whether this heightened interest translates into career
participation.

Currently the first major effort to revise preservice teacher training programs and
train teachers in gender fair/affirmative math/science/technology methods is being
conducted by Jo Sanders at City University of New York sponsored by the National Science
Foundation. Followup evaluation procedures will look at the impact on the course syllabi
participants use with their students and on the classroom behaviors of the preservice
teachers who receive the training.

There is no research evidence that programs to train guidance counselors have had
any impact on counselor behavior.

6) You spoke about the necessity of incorporating out-of-school experiences for
girls in math and science into classroom situations, since not all girls have the
opportunity to participate in such out-of-school activities. What are some
possible techniques to accomplish this?

There are in school programs incorporating many of the same techniques found in
out-of-school programs but what is often missing in the in-school replications is the affective
component of these programs: strong expectations for and encouragement of girls and an
environment that is free from harassment (sexual or otherwise) and put downs.
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Additional factors that could help include making classroom climate issuesa part of
teacher evaluation procedures. If teachers aren't rewarded for positive actions or punished
for negatives ones, there is very little incentive for them to change.

Creating a structure that rewards teachers financially and publicly for classrooms that
create a positive gender fair environment in which girls; nd boys succeed can create the
incentive schools and teachers need.

i) You mentioned in your testimony that the gender gap in math is largest and
increasing at the highest achievement levels. Why do you think this is so?

In math it is only at the 8th grade level that this is happening while in science it is
occurring at all three levels (4th, 8th and 12th). That the eighth grade is such a critical time
reinforces speculation mentioned in response to question 4: girls vulnerability as they enter
puberty, their need to fit traditional definitions of a "successful" young woman rather than
be labeled as a "nerd."

8) From what we heard at the hearing, the research shows that many of the
barriers that women face result from social values and attitudes not only of
parents and teachers, but also of peers. What is being done and what else can
and should be done to change the stereotypes and attitudes held by males?

Obviously schools alone can not solve these problems, but schools can have an
important and positive impact. Boys need to see positive examples of women's
accomplishments and skills in their school materials every bit as much as girls do. This
should be broader than just including women who have been successful in traditional male
roles. We must also include women who have been successful in traditionally female roles.
Without positive images of women neither boys nor girls can overcome traditional sex
stereotypes that limit options for both women and men.

Furthermore, males of all ages must learn that there are behaviors thatwill not be
tolerated in the school or the work place, and that they risk sanctions and reprisals if they
continue harassing, disruptive behaviors.

August 26, 1994
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Hearing: "WOMEN AND R-12 SCIENCE AND MATHEMATICS EDUCATION"

June 28,11394

ADDITIONAL QUESTIONS FOR DR. KABLE

1) What are your views on teaching strategies which emphasize that
girls learn more effectively in a cooperative, less competitive
environment. Is this a good approach? What is the effect of this
strategy on competitive girls and cooperative boys?

1. My study of biology classrooms across the country indicated that two
thirds of the girls and boys preferred laboratory and discussion activities to
lectures and demonstrations in science classes. Furthermore, the students
responded that they enjoyed creative activities such as designing open-
ended experiments. More recently, my work (as part of Ohio's statewide
systemic initiative) has involved assisting teachers with implementing
inquiry activities in science and problem-solving activities in mathematics.
In all cases, teachers report that such activities motiv tte and interest both
girls and boys. Although cooperative group learning is advocated as a way
to encourage girls, many of whom are socialized to avoid competitive
situations, it is not uniformly successful. Teachers must learn to monitor
groups for cooperation and to assist students in sharing both tasks and
responsibilities in equitable ways. Although competitive girls and boys
(who have been successful) are initially frustrated by group work, they
flourish once they understand how their work can be extended and
elaborated by others in the group. In addition, cooperative groups provide a
real-life experience in the way science works; i.e., by laboratory group.

2) You stated in your testimony that girls' interest in math, science,
and engineering increased dramatically from 1970 to 1980, but that
since 1980, girls' interest has remained constant or even decreased
slightly. What is the cause of this decline?

2. During the late 1970s and early 1980s, national, state, and local
resources were available for gender equity work. The initial work was a
series of programs that directly intervened in the education of girls to
encourage them to continue in math, science, and engineering. Because
interest was measured by girls' continued participation, we saw national
rises in enrollment and in achievement (associated with enrollment in
advanced classes). In the mid-1980s funding for such programs
diminished drastically, and the programs vanished. Subsequently,
enrollments, achievement (related to enrollments), and interest (as
expressed on national surveys) declined.

!..
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3) With math, where there is a right answer and a wrong answer,
it seems straightforward to measure achievement and progress.
How is science achievement measured? How are gender
differences in math and science achievement interrelated?

3. Actually, in problem-solving mathematics there may be more than
one correct answer or way to reach an answer. Evaluation assesses the
processes that students use in solving the problem. The same is true in
science. Science achievement is best measured by assessing how a student
solves a problem or designs an experiment to answer a question. Analyses
of the science responses of the International Assessment ofEducation
(IEA) tests and of NAEP science surveys indicate that girls score as well as
boys on process questions. They score lower than boys on multiple choice
items. One explanation is that significantly more girls than boys choose the
"I don't know" response, effectively eliminating the benefit of guessing (20
percent on a test with five-item responses) for girls.

4) The data you presented shows that the situation for girls is
improving in math but getting worse in science. Why do you think
this is so?

4. There are two basic reasons for the dichotomy between math and
science. First, mathematics is commonly viewed as a basic in American
education; for example, a public opinion poll in Ohio showed that 97% of
adults consider mathematics one of the three most important subjects in
school. However, only 31% of Ohio's adults rank science as one of the three
most important subjects. Although teachers may be anxious about
mathematics, they recognize the need to instruct all pupils in math and
considerably more instructional time is spent in mathematics than in
science. Second, intervention work began a decade earlier in mathematics.
Most importantly, although the programs addressed math anxiety and
involved role models and counseling, they also addressed the skills of doing
mathematics. Many intervention programs in science (including most that
are currently offered) address motivation and interest as well as include
role models. However, they do not include training in the skills of doing
science (i.e., quantification, observation, transformation of data, estimation
of error, control of variables. etc.). This difference has led to a decade of
girls with increased interest but not necessarily enhanced skills and,
unlike math, has not led to a decrease in the gender gap in achievement in
science.

5) A number of programs have been established based on the
research findings you have shared with us today. Do we know
which of these programs are the most effective in terms of
producing real change? For example, there are one-day
programs to expose girls to science, semester-long projects,
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programs to train teachers, and programs to educate guidance
counselors? Which of these options really work?

5. I would like to address effectiveness by educational level with the
overall caveat that there is ccnsiderable evidence that short-term programs
(without continual follow-up) have no lasting effect (regardless of
educational level or type of person addressed). The most successful
program (University of Northern Colorado) to date for pre-service teachers
involves one semester and includes many observations of actual science
and mathematics classes and classrooms. Several years after the program
the students (now practicing teachers) are using equitable instructional
strategies. Shorter, more intensive, programs (approximately one week)
may be effective with practicing teachers, if there is sustained support for at
least one academic year. I assume that a similar format would be
successful with counselors, although I do not know of any models. Most in-
school programs involve teachers, not students, for cost-effectiveness;
however, their success is measured by changes in student attitudes
interest, and/or enrollments.

Volunteer or out-of-school programs do not always relate to the
mathematics and especially to the science taught in school. Particularly in
the case of science, out-of-school programs may further marginalize girls'
experiences, leading to the belief that science is not something done in
school. Although programs of varying length have been effective in
providing immediate motivation and attitudinal change, few have proven
effective in creating long term changes (i.e., decreasing the gender gap in
achievement). One major concern in science is that many out-of-school
programs do not build the basic skills of science (which are not nearly as
motivational as 'gee whiz' activities).

6) From what we heard at the hearing, the research shows that many
of the barriers that women face result from social values and
attitudes not only of parents and teachers, but also of peers. What is
being done and what else can and should be done to change the
stereotypes and attitudes held by males?

6. The best way to address the attitudes and sex-role stereotypes held by
males is to enhance the performance of girls in science and mathematics.
Only by seeing girls performing and achieving equally with themselves will
change occur. One successful approach involves teacher-focused programs
that address equity in its broad context; that is, equity in outcomes,
resources, and leadership. In those programs, classroom interactions that
differ for boys and girls and why they differ are addressed. In addition,
societal and educational barriers are discussed. A second approach is to
involve parents in equity work and research. Two models for this
approach are Jacquelynne Eccles' work at the University of Michigan and
the Lawrence Hall of Science programs, Family Math and Family Science.
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Both encourage changes in the differential attitudes held by parents that
affect the enrollment patterns of their sons and daughters.

In addition, changes are needed in the media. Although it may not be
possible to mandate such c:ianges in the private sector, programs that are
partially supported by federal funds should be reviewed for possible
stereotyping. Equitable treatment, particularly in science programs for
young children, could do much to change the sex-role stereotypes and
attitudes of both girls and boys.
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Hearing: "WOMEN AND K-12 SCIENCE AND MATHEMATICS EDUCATION"

June 28, 2994

ADDITIONAL QUESTIONS FOR DR. MALCOM

Question 1

What do you do to track the students who have participated in your programs to find our

whether their involvement had a real impact on their choice of classes or careers?

Answer

Tracking the participants of informal science education programs remains a real

challenge. Our work with the councils focused on helping them understand the need

for and developing capability for local student tracking. Local tracking is kely to

be more effective with student participants.

AAAS tracked students only for the final year of the 4 year project. Data were

collected on attitudes and efforts were not made to determine what students had

learned about science. As with other organizations that work with informal

education projects, we have found that is very difficult to follow these girls further

than the period of the project. Individual participation in programs fluctuates from

year to year and tends to decline significantly after 6th grade, and we do not have

access to school records.

We tracked council activities, particularly sales of badges rt. lated to science,

throughout the last 3 years of the project and for several months afterwards.
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Science related badge sales soared during the period we were tracking. One council

reported a 258% increase in one year.

Since that time while we have not done any formal tracking, we know that the

project is being carried on because of continuing orders for materials & patches as

well as from information about activities carried in council newsletters.

Question 2

With out-of-school programs, you can only reach a limited number of students. Are there

techniques that have been developed in your programs that could be incorporated within our

schools and classrooms?

Answer

The trainer of trainer models we have utilized have been effective in increasing the

number of out-of-school programs using these materials. We have used them in

regular teacher professional development programs as well. We have found that

teachers as with leaders of out-of-school programs must develop levels of comfort in

doing hands on science. Once they understand how effective these are through their

own experience they are more likely to incorporate these into their classrooms. They

can learn sound gender equity practices winch can be applied to both boys and girls

and across subject areas.

2
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We have used the Girls and Science programs to train teachers in Indiana, Virginia,

Mississippi, Arkansas, and Nebrraka.

Question 3

The program you discussed is a national one. How are the vecific projects and actual

locations established? Mat is the application process? How many applications do you

receive; and, of those, what percentage do you fund or accept into your program?

Answer

A. Dissemination of the program has been through a number of mechanisms:

Word of mouth.

Articles in newspapers and magazines.

General requests for information on our girls in science programming.

Staff presentations at meetings.

B. Information is exchanged by phone or letter a complimentary copy of the training

manual is sent to the inquiring group. Interested parties usually need to identify

a funder. AAAS staff can provide a "boilerplate" proposal. Once all the details are

finalized a date is set for the training. Funding is needed for AAAS staff travel,

materials, supplies and staff time.

Many inquiries are received but only a few are serious. Of those who call or write

3





Black Hills Girl Scout Council in Rapid City does extensive work on local Indian

Reservation.

A recently funded NSF grant will deliver a revised version of the program to Girl Scout

Councils and other CBO's to two cities in Texas, the Washington DC Metro area, and

Baltimore, MD and su-rounding Suburbs.

In addition, there are many councils around the country who have implemented the program as

A result of sending trainers to workshops held by councils that we have trained. Their is no real

way to track these but some of which we are aware arc Ohio (Several Councils), West Virginia

and Delaware.

Girl Scout trainers from ten different states attended a "Wider Ops" event in July of 1993 in

Rapid City, SD. They spend 3 days learning activities from both projects as part of their wider

ops responsibilities. They carried the programs back to their councils and, since several of them

were teachers, implemented it in their schools in varying degrees. Some of the states

represented were: Iowa, Michigan, California, New Jersey, and New York. The trainer from

New York is also a teacher who received money from her principal so she could conduct a

training workshop for the teachers in her school. rtnior Girl Scouts from South Dakota, who

also attended the Wider Ops training have been called on to do the activities with students In

various schools around Rapid City and at the Pine Ridge Indian Reservation.

5
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Department of Energy
Washington, DC 20585
August 5, 1994

The Honorable Marilyn Lloyd
Chairman
Subcommittee on Energy
Committee on Science, Space, and Technology
U. S. House of Representatives
Washington, DC 20515

Dear Madam Chairman:

On June 28, 1994, Richard E. Stephens, Director, Office of
University and Science Education, testified regarding Women and
K-12 Science and Mathematics Education.

Enclosed are the answers to the three questions that you
submitted to complete the record.

If we can be of further assistance, please have your staff
contact our Congressional Hearing Coordinator, Lillian Owen, on
(202) 586-2031.

Enclosure

0

Very t. ly yours,

Wi iam J. aylor, III
Assistant Secretary
Congressional and Intergovernmental
Affairs

Ponied *Oh soy rat ncydnd toper



Question 1:

Answer:
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QUESTIONS FROM REPRESENTATIVE LLOYD

What do you do to track the students who have participated in your
programs--to find out whether their involvement had a real impact
on their choice of classes or careers?

We have established a number of tracking systems to determine

whether or not students involved in our education programs pursue

careers in science, mathematics or engineering. For example, our

Prefreshman Enrichment Program (PREP) which supports university-

based summer enrichment institutes for middle school, women and

minority students includes provisions to track the participating

students through high school into their choice of a university or

college. Our High School Student Honors Research Program which

provides opportunities for high school science students to

participate in intensive summ2r research at the Department of

Energy National Laboratories also tracks the participating

students through their undergraduate and graduate years to their

first employment. We are now developing an integrated participant

tracking system which will provide information in various levels

of detail on ail the student participants in the Department's

various science education programs. We also have established a

comprehensive evaluation approach to understanding whether or not

we have made a difference in the ability of teachers who

participate in our program to use this experience in their

classrooms.
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QUESTION FROM REPRESENTATIVE LLOYD

Question 2: Please provide more information about the application and
selection process. How many applications do you receive; and, of
those, what percentage are you able to fund or accept into your
program?

Answer: Each of the Department's science education programs has

established application and selection procedures which vary

according to the nature and scope of the program. For example,

our university-level programs require the students to submit

detailed applications with references to the various National

Laboratories where they are interested in pursuing summer

research. We generally receive approximately 3,000 applications

for our summer research programs and are able to support, on

average, 900 students. Several of the laboratories, including the

Argonne National Laboratory, report that their application to

selection ratio is 5:1. Our high school student programs are more

structured in terms of the application process. For example, our

High School Stud.Int Honors Research Progra4 relies on the

nomination of participating students from the various states.

Each state has a different selection process. Some rely on the

results of state science fair competitions to select the

participants in the program while others use academic

competitions.

16
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QUESTIONS FROM REPRESENTATIVE LLOYD

Question 3: In your testimony you discuss the Department's museum-based

science education program and highlight one project in which a
Girl Scout troop in Chicago was able to participate in
constructing hands-on museum science exhibits. Can you provide
further information about the ways in which you, women are
involved in the Department's museum-based programs? Now can the
DOE strengthen this program?

Answer: In addition to funding the successful "SciTech Clubs for Girls" at

the Scitech museum in Aurora, Illinois, the Department of Energy's

Museum Science Education Program has also supported another museum

project which involves young women. This is the Fort Worth Museum

of Science "Energy Works" project. This summer 42 seventh grade

minority girls have been recruited from economically depressed

communities in the Fort Worth area to take part in a 10 week

project. The girls are engaged in such science activities as

analyzing owl pellets, modeling clay bones, mapping coal bearing

earth layers, using computers to study downloaded satellite

imagery of geologic features, etc. They will work with magnets,

conductors, circuits, and electrical appliances. Blending energy

science, geology, and paleontology, the girls in the lab will form

a multi-disciplinary approach to the scientific method and the

development of problem-solving skills.

The girls will also meet with female graduate students and their

geology professors about their personal interests and science



careers as well as conducting research on dinosaurs with female

paleontologists on an active site.

In the peer review process, strong consideration has been given by

the reviewers to programs and exhibits that focus on

underrepresented minorities. We will include a statement in the

FY 1995 grant solicitation encouraging museums to submit proposals

which specifically target girls and other underrepresented

minorities. Coordination with the Association of Science and

Technology Centers to publish articles and make presentations of

these successful projects at the annual conference to their museum

peers will also be encouraged.
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Response to Questions following

Testimony to the U. S. House of Representatives

Committee on Science, Space, and Technology

Energy Subcommittee

Dr. Rebecca Pallor
Member of Board of Directors and former President

Math/Science Network

June 28, 1994

Question 1:
What do you do to track the students who have participated in your programs -to find out whether their involvement had a real impact on their choice of
classes or careers?

Response from the Math/Science Network:
Tracking and trending of young women who attend Expanding Your Horizons
in Science and Mathematics (EYH) Conferences since 1976, when the program
started, has varied with time and location. From 1980 to 1982 an evaluation was
performed with young women who attended severalEYH Conferences held near
San Francisco, California. The Conferences were found to have a profound effect
on the young women's mathematics education plans, career aspirations, and self-
initiated science and mathematics activities, immediately after the Conference.
Later in the year the students who attended EYH Conferences were found to
have higher enrollment in non-required mathematics classes than the control
groups. A significant increase in self-initiated career-related activities was
maintained for the older students who attended EYH conferences.

The evaluation methodologies developed in this study are documented in a book
entitled Evaluation Counts: A Guide to Evaluating Math and Science Programs
for Women (Barbara Gross Davis and Sheila Humphreys, 1983, publication
sponsored by the National Science Foundation (NSF)) that is available to all EYH
Conferences nationwide as a resource for localstudies to be performed. One such
effort is documented in a 1990 study entitled The Effects of a Shor-Term
Intervention Program on Future Participation in Math and Science, (J. A.
Tomhave, Masters Thesis, 1990, University of North Dakota), comparing young
women who had registered for a 1980 EYH Conference, one group who had
attended the Conference, with a group who could not attend due to a blizzard
blocking their access. Her research showed that attending the EYH Conference

165
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had a long-term positive influence on the participants. Young women who
attended took more advance mathematics and science classes in high school,
planned to continue higher education, and rated their attitudes toward
mathematics and science more positively than those who did not attend the
Conference.

Other local studies use non-verbal evaluation mechanisms, such as drawings of
scientists and what scientists do, made before and after the students attend EYH
Conferences to examine the effects of the conferences. The differences are
dramatic indications that EYH Conferences change the young women's
perceptions from one of foreboding, frightful images of science and male
scientists, b ones where they are included in the picture and people are being
helped. In recent ears the Office of Public Instruction in Montana reported that
communities where EYH Conferences are held have substantially higher
percentages of young women in advanced mathematics courses than do
communities without EYH Conferences.

Anecdotal reports are often unsatisfactory from a scientific point-of-view, but
must not be discounted in the absence of more firm data. The continued growth
of the number of EYH Conferences nationwide, almost doubling in the past .six
years, shows that communities across the country see the Expanding Your
Horizons experience as one that provides an effective intervention strategy for
their young women. A recent member of the Math/Science Network Board of
Directors is an "alumnae" of EYH Conferences in Salt Lake City in the 1980s,
who is now a computer scientist. Many EYH Conferences nationwide report that
they have role models working with the young women, describing their careers
in science, engineering, or mathematics, who attended EYH Conferences as
students in their hometowns. But teachers bring us the majority of our anecdotal
reports, telling of a special confidence and excitement the young women have
when they return to class from the Conferences. The Math/Science Network
recommends that EYH Conferences be held in March just before young women
pick their classes for the next year. Teachers and guidance counselors report that
EYH attendees ask for more advanced mathematics and science classes than non-

EYH attendees.

The Math/Science Network believes that more statistical evaluations, especially
longitudinal studies, are required to adequately evaluate the effectivenessof and
fine-tune this type of intervention strategy. However, these studies are very
costly. As part of a recent proposal we recommended that two questionnaires, six
months apart, be sent to 5% of the young women that attend EYH Conferences in
1995, that is approximately 2250 young women sampled twice. Assuming a 10%

response rate from each mailing we could generate a sufficient sample to provide
good statistics for an evaluation of the impact on the EYH Conferences they
attended. We further proposed to make personal contact with 0.5% or about 250
students and include them in a ten year longitudinal study. However,such
efforts are costly and we have yet to find a sponsor for such data gathering
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activities. We would welcome direction on potential sponsors for data gathering
proposals.

Question 2:
With out-of-school programs, you can only reach a limited number of students.
Are there techniques that have been developed in your programs that could be
incorporated within our schools and classrooms?

There are a number of schools and school districts throughout the country that
incorporate the Expanding Your Horizons in Science and Mathematics
Conference experience into their school activities. Some hold EYH Conference on
a school day as a special program for girls, some have EYH role models attend
the classes before the Conference begins so young men can see the women in
science careers, too.

Though the basic Expanding Your Horizons Conference is a short term activity, it
is well-suited to follow-on activities that nurture the beneficial experience of the
Conference. As an example, mentoring programs set up through the schools
connect students with the role models from the EYH Conference they attended
for continued interaction, encouraging visits to the woman's workplace.
Expanding More Horizons was a special project, funded by the Ford Foundation,
to combine the traditional Expanding Your Horizons Conference with a
mentoring program in Greensboro, North Carolina. Frequently school districts
invite EYH role models to the schools after the Conference to provide the hands-
on opportunities to male students and those who could not attend the EYH
Conference.

The student materials that are developed by the Math /Science Network for
distribution at Expanding Your Horizons Conferences are being used in at least
15 school districts around the country to supplement their own educational
materials. We encourage this and would like to work collaboratively with other
organizations to increase this effort.

Question 3:
The program you discussed is a national one. How are the specific project and
actual locations established? What is the application process? How many
applications do you receive; and of those, what percentage do you fund or
accept into your program?

The Math/Science Network seeks to establish Expanding Your Horizons
Conferences in any community where there is an enthusiastic group of workers
who feel that their 6th through 12th grade young women will benefit from a
program based on the following goals:

" introduce successful, real women in science and mathematics-based
careers as positive role models for young women
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" provide fun, hands-on experiences with mathematics, science,
engineering, and technology to instill a can-do approach to learning

encourage continued mathematics and science education, especially at
the secondary level

increase awareness of the importance of science and mathematics in
careers and opportunities for women in these careers

promote science, math, and engineering for students with special needs.

In the 1993-1994 year there were 125 EYH Conferences in 31 states. This
represents a steady growth over the past five years, when there were 76 EYH
Conferences.

There are three major avenues for expansion of EYH Conferences. The
predominant mechanism is word-of-mouth, where Conference volunteers from
one area recommend the program to their friends and colleagues in another
community. The second mechanism is as a result of the Math/Science Network's
continuing national publicity efforts, through articles in educational magazines,
speaking at conferences, letters to professional organizations, etc. The American
Association of University Women (AAUW) branches represent the third major
growth mechanism for EYH Conferences. Through their recent Educational
Equity Initiative Call to Action many branches have adopted EYH Conferences
as their method to combat the subtle, discouraging messages our young women
receive regarding math and science careers and then future.

Each year, new EYH Conference sites register with the Math/Science Network.
Since our annual cycle coincides with the school year we distribute
approximately 300 start-up packets in August to encourage the sites to register.
Start-up packets are distributed to all EYH Conferences that have been held in
the past three years and to those who have made inquiries during the year about
holding a conference. To register, the sites provide general information about
their Conference plans and submit a modest registration fee, $75 for individual
sites, less per site for agencies representing groups of sites. In the 1993-1994 year
there were 125 EYH Conference sites registered. There were no sites that were
not accepted.

The Math/Science Network's funding is not sufficient to provide funding for
local EYH Conferences, though we have submitted proposals that would include
start-up funding for new sites in disadvantaged communities. We have never
turned down a site's request to hold an EYH Conference based upon their
inability to pay the registration fee. We do provide guidance to the sites on
fundraising mechanisms for their local expenses.

1 a
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We believe that one of the strengths of the EYH Conference program is the ability
for local, grass-roots organizations to tailor the program to the needs and
resources of their communities. For this reason, each EYH Conference is unique.

To assure the quality of the EYH Conference experience the Math/Science
Network develops and distributes organizational materials to each site to
provide them guidance on the expectations for their EYH Conference and to help
them avoid common problems. An emphasis in this material is the recruitment of
female role models and their presentation. Included are hints on successful
hands-on workshops that provide the young women with positive experiences.
In addition, the EYH coordinators have access to phone support from the
Math/Science Network office to help them in their planning.

Every site is contacted by our office at least once per year to check on their
progress and answer questions they may have. New sites receive special
attention. They are provided with a copy of the EYH Handbook for Planners and
a copy of the summary report from the 1992 National Workshop for EYH
Coordinators. This NSF-sponsored meeting was the first time that people
responsible for coordinating EYH Conferences could meet to share their ideas,
experiences, and enthusiasm. Whenever possible members of the Math/Science
Network Board of Directors meets with local EYH Coordinators or attends EYH
Conferences to review their program and provide guidance on ways their
community can meet the goals of the EYH Conferences.

(-t.).)
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Correction to the Transcription of oral testimeny provided by Dr. Rebecca
Failor, of the Math/Science Network to the House of Representatives
Subcommittee on Energy, Committee on Science, Space, and Technology on
June 28,1994

Please make the following corrections to the transcript of my presentation and
questions:
page 69 line 1582 change "coordinators" to "coordinator"
page 69 line 1592 change the number from "40" to "40,000"
page 70 line 1613 change "include" to "includes"
page 72 line 1643 change "willing" to "willingly"
page 72 line 1649 change lasts" to "last"
page 72 line 1656 change "have" to "has"
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Stacy Kass, Girls, Incorporated

nearing: "Women and K-12 Science and Mathematics Education"
Girls Incorporated Response to Additional Questions
July 28, 1994

1) What do you do to track the students who have participated in your
programs to find out whether their involvement had a real impact on
their choice of classes or careers?

As a national organization Girls Incorporated does not track individuals who
participate in programs in their local communities. However, individual Girls
tncorporated affiliates that implement Operation SMART use several evaluation tools
developed by Girls Incorporated to measure the effectiveness of their programs which
include Assess for Success Needs Assessment and Evaluation Guide and the Operation
SMART Research Tool Kit a set of program and evaluation activities in which girls
assess their attitudes about science, math and technology.

2) With out-of-school programs, you can only reach a limited number of
students. Are there techniques that have been developed in your
programs that could be incorporated within our schools and classrooms?

The activities and techniques that are used in Girls Incorporated Operation SMART
programs could be incorporated within schools and classrooms. Many schools have
purchased Operation SMART curricula and have requested training from our national
organization. At the local level, a great number of Girls Incorporated affiliates
collaborate with their community's schools. This includes using Girls Incorporated
staff to implement Operation SMART programs during the school day and conducting
training on equitable, hands-on math and science education for regular classroom
teachers.

3) The program you dismissed is a national one. How are the specific
projects and actual locations established? What is the application
process? How many applications do you receive; and, of those, what
percentage do you fund or accept into your program?

Girls Incorporated is a national youth service, program development, training,
research and advocacy organization. Our nationally developed model programs,
including Operation SMART, are offered through a network of 135 autonomous
affiliates that conduct programs in 750 sites across the country. The Girls
Incorporated training department offers comprehensive training to youth development
professionals who are interested in conducting Operation SMART programs. The
national organization does not e lish specific Operation SMART program locations
nor does it have an application process for doing so.
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NATIONAL SCIENCE FOUNDATION
4201 WILSON BOULEVARD

ARLINGTON, VIRGINIA 22230

September 2, 1994

Honorable Marilyn Lloyd
Chairman
Subcomni ittee on Energy
U.S. House of Representatives
Committee on Science, Space, and Technology
Rayburn House Office Building, Suite 2320
Washington, DC 20515-6301

Dean Madam Chair:

Thank you for giving me the opportunity to testify at your hearing on June 28, 1994
regarding "Women and K-12 Science and Mathematics Education."

Enclosed are the responses to the questions you attached to your letter of July 25, 1994.
In addition, I am returning the marked up copy of my testimony.

Smcerely,

JaA4_ SP 511414\---
Jane T. Stutsman
Deputy Assistant Director

Thisphone (703)306-1600 t-AX (703) 306-0399

1

Enclosure (2)

4
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Hearing: "WOMEN AND K-12 SCIENCE AND MATHEMATICS EDUCATION"

JUNE 28, 1994

ADDITIONAL QUESTIONS FOR DR. STUTSMAN

1) QUESTION: What do you do to track the students who have participated in your
programs - to fmd out whether their involvement had a real impact on their choice of

classes or careers?

ANSWER: Each Model Project and Experimental Project is required to submit an

appropriate evaluation plan for' its target population. Evaluation may measure change in

participants' attitude toward science, engineering, and/or mathematics; change in course
selection following a particular activity; retention in a science, engineering, ormathematics

college major; or change in choice of major. In addition, NSF program staff, with technical

assistance from the NSF Division of Research, Evaluation, and Dissemination, (RED) will be

developing a plan t.. monitor the program as a whole. This monitoring plan will collect data on

program characteristics and events on a continuing basis, to be informed about the extent to

which program goals and management objectives are being met.

2) QUESTION: From what we have heard today, the research shows that many of
the barriers that women face result from social values and attitudes of peers. How do
your programs address this side of the issue? We have heard about programs that target
women, but what is being done to change the stereotypes and attitudes held by males?

ANSWER: The Experimental Projects for Women and Girls intend to impact the
climates in which girls and women learn science, engineering, and/or mathematics. These

projects must show evidence that systems or institutions will be changed, not just the individual
females moving through the system during a given period of time. Examples cf projects funded

during this first year include:

United Connecticut Women in Science, Engineering, and Mathematics (Principal Investigator

(P.I.) Dr. Carmen Cid,). This project is directed toward mating permanent changes in

women's and girls' access to, and participation and achievement in science, engineering, and

mathematics, especially among economically disadvantaged and underrepresented minority

populations. It will develop and implement systemic change strategies reaching parents,
teachers and professors, guidance counselors and other school administrators, school board

members, community leaders, and students. It will build on existing resource and advocacy
efforts by professional organizations, stakeholder groups, state and local education agencies, and

institutions of higher education.

The Preparation of Gender-Sensitive Science Teachers in the University of Delaware's
Secondary Science Education Program (Dr. Kathryn Scantlebury, P.1.). This project will study

86-175 0 95 7
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the impact of gender equity training on the teaching practices of preservice and inservice
teachers in secondary-level science. Both groups will participate in summer workshops, course
work, seminars, and meetings which will have gender equity in sciences as a central theme.

3) QUESTION: With out-of-school programs, you can only reach a limited number of
students. Are there techniques that have been developed in your programs that could be
incorporated within our schools and classrooms?

ANSWER: Projects funded by the programs for Women and Girls include both in-
school and out-of-school activities. Those which are out-of-school reach girls and women, as
well as the teachers, parents, and community members who influence their career decisions.
Some of the techniques developed in out-of-school programs have been incorporated into
schools and classrooms and vice-versa. For example techniques developed in science camps or
science centers are shared with elementary school teachers to enhance the resources available for
in-class activities. To further broaden the impact of these projects, NSF requires that each of
them develop a dissemination plan as an integral part of the funded project.

4) QUESTION: Research shows that in order to increase girls' participation in math,
science, and engigeering, it is important net only to change the attitudes of the girls, but
also to convince the parents and teachers that these are acceptable careers for their
daughters and female students. How do your programs address this issue?

ANSWER: Many of the projects funded by the programs for Women and Girls include
parents, teachers, staff of community organizations, and others who influence the career
decisions of females. Because we are aware that young women are often more strongly
influenced than young men by the opinions of family, teachers, and friends, these groups must
be included in any effort to increase the participation of females in science, engineering, and
mathematics careers and activities. The Information Dissemination program activities address
multiple audiences through printed materials, videos, workshops and conferences by specifically
highlighting women who have chosen science and engineering as careers. Discussions focus on
the full range of opportunities possible in pursuing science and engineering careers and how to
prepare for them, as well as examining the reasons that have traditionally influenced young
women to decide on careers in non-science fields.

5) QUESTION: The programs you discussed are national. How are the specific
projects and actual locations established? What is the application process? How many
applications do you receive; and, of those, what percentage do you fund or accept into
your program?

ANSWER: The specific projects and actuzl locations of projects are established through
our aggressive dissemination of information about the funding opportunities and a multi-
disciplinary competitive review process. Program announcements soliciting proposals are
mailed to a broad audience of potential proposers. Information about the programs has been

1 ti
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published in scientific, technical, and educational journals. The program directors have spoken

at numerous national and regional meeting.

Once proposals are received, they are evaluated through a merit review system. Reviewers are

selected who have a broad understanding of gender equ'ty or who have expertise in a particular

setting (science museum, elementary school, community organization, etc.). Recommendations

from the reviewers are taken into consideration along with other factors such as geographic

location, setting in which the sponsored activities will occur, and attention to populations
underrepresented based on socioeconomic status, racial or ethilc group, etc.

The following awards have been made in FY 1992-1994.

In 1992, 20 gender-focused proposals were received for the Career A cf- Program;

11 awards were made.

In 1993, Model Projects for Women and Girls received 62 proposals and 16 awards

were made.

In 1994, Experimental Projects for Women and Girls received 187 preliminary
proposals, 61 formal proposals, and 11 have been recommended for funding.

In 1994, Model Projects for Women and Girls received 55 proposals and 17 of them

have been recommended for funding.

In 1994, 10 preliminary proposals were received for Information Dissemination
Activities, 2 formal proposals were received and both of them have been recommended
for funding.

Another 2 projects were funded in 1994 as "Special Projects", as they did not easily fit

any of the categories of formal programs.
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"Education is the foundation on which
our future prosperity as a Nation and
people will be based. The Department of
Energy is committed to ensuring that our
young people receive the best education
possible in the particularly critical fields
of mathematics, science, and technology.
Department of Energy programs in
mathematics and science education
range across all educational levels with
special emphasis placed on helping
women and minority students become
full partners in the Nation's scientific and
technical enterprise."

Secretary of Energy Hazel O'Leary
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Since its formation in 1977, the ll.S. Department of Eaerp:, WOE)
has beer. authorted to support education program that help
ensure an adequate supply of scientists, engineers, and technicians
for energy.related research, production activities, and the transfer
of technology. New emphasis and a broader focus have been given
to this responsibility in recent years.

Building on its tradition of support for science and mathematics
education. the Department of Energy convened a national
conference in 1989 in Berkeley. California, to chart the course of
its current and future educational mission. The conference
produced a blueprint for action for the agency. What emerged
from that conference was a clear vision of the important role that
DOE. its facilities, and its 169,000 Federal and contract employees
can play in the educational life of their communities. and, as
unique scientific resources. in the educational life of the Nation.

Many of the programs listed herein are the result of this new
vision: others have existed for many years. The purpose of this
catalog is to make all Departmental education efforts more widely
known so that more teachers, students. and others can benefit
from these unique opportunities.

Supporting the hundreds of education programs in this catalog is
the network of DOE national laboratories, technology centers. and
other research facilities. Bnef descriptions of each facility, its
programs. and contact information for its education personnel are
included.
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The U.S. Department of Energy (1)001 was created in 1977 to
consolidate into one Cabinet. level department the responsibilities
previously carried out under the Atomic Energy Commission. the
Energy Research and Development Administration. the Federal
Energy Administration, several smaller energy - related agencies.
and offices in other Federal departments

Missions assigned to DOE by Congress include fundamental
scientific research, research and development of energy
technologies, energy conservation, strategic weapons development
and production, energy regulation, energy data collection and
analysis. federal power marketing, and education in science and
technology. To fulfill these functions. DOE and its contractors
employ approximately 169.000 men and women. 80.000 of whom
are scientists, engineers, or technicians.

Aithin DOE, program offices administer the majority of DOE's
research, development, and/or programs. These include Science
Education and Technical Information: Energy Research: Civilian
Radioactive Waste Management: Environmental Restoration and
Waste Management: Fossil Energy; Nuclear Energy: Energy
Efficiency and Renewable Energy: Defense Programs:
Environment, Safety and Health: and Economic Impact and
Diversity. The remaining offices discharge Dejiartment.sside support
functioi & such as policy analysis financial and legal management,
Personnel administration. and public affairs. Figure 2 klentifies
major program areas within the Department

In addition to its headquarters components, the Department of
Energy has an ostensive field structure of world-class laboratories,
research facilities. regional field support offices. and regional
pinver administrations. These facilities are dispersed widely across
urban and rural areas of the country.

Directly contributing to DOE's mathematics and science
education initiatives are 10 DOE national lehoratones and more
than 20 spectilized research facilities. Exciting research in
contemporary science is conducted at the facilities. The
Synchrotron Light Source at Brookhaven National Laboratory. the
Intense Pulsed Neutron Source at Argonne National Laboratory.
lasers, electron microscopes, advanced robotics, and
supercomputers are examples of some of the unique tools that
DOE employs in exploring research frontiers. Nobel laureates and
other eminent scientists employed by DOE laboratories have

INTRODUCTION
The Department of Energy's

Mission and Structure
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INTRODUCTION

With such a diversity and magnitude of scientific and technical
nvolvement, DOE is both an employer and a patron of the
Nation's scientific and engineering talent. The U.S. Department
of Energy requires a steady flow of well-educated. highly skilled.
scientific and technical personnel to carry out its basic research
and development and its operational missions. In recognition of
this need, education has been an essential part of the Department's
mission since its creation, just as it was under its predecessor
agencies. In the President's FY 1994 budget request for the
Department of Energy. $128.8 million was earmarked for
mathematics, science. and engineering education programs. At
the precollege level, the FY 1994 request is $45.4 million (Figure 31.

Until 1990, DOE's educational emphasis was primarily focused
on university level education, with the agency providing graduate
student fellowships and research appointments at DOE facilities.
More recently, the education mission was expanded to include
precollege education and science literacy. The 1977 DOE
Reorganization Ad authorizes education and training activities
necessary to ensure that the Nation has an adequate technical
work force in energy-related research and production fields.
These fields include mathematics. Physics, geologY, ehemistrY,
mulct/, biology, and other areas of basic and applied research.
The Department of Energy Science Education Enhancement Act
(part of the 1991 National Defense Authorization Act) expands
the Department's authorization to support science education at
all levels, including public understanding of science, and amends
the 1977 legislation to make support for science erknation a
major mission of the Department.

In 1993, the Office of Science Education and Technical
Information was created to coordinate the Department's science
eduction activities and to directly support a variety of science
and engineering education programs from the precollege to
the postgraduate levels. Other DOE program offices are also
deeply involved in supporting education activities related to their
wen program functions and needs (Figure 4). For example, the
Office of Environmental Restoration and Waste Management
encourages young people to lonsider careers in environmental
remedial ion, enhances the skills of teachers, and improves public
awareness of environmental and waste-management issues. The
Office of Fossil Energy reaches Jen to elementary school students
with infomution on coal, oil. and the use of fossil fuels. The
Office of Energy Efficiency and Renewable Energy sponsors the

The Department of Energy's
Education Mission

Nun 3. DOE Educaboe. funding
FY 1993-1994
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annual collegiate Surdlawe and other vehicle competitiansto
promote energzeonservafion awareness or schools.

As noted. DOE provides substantial support for science education
through its field offices, national laboratories, technology centers,
and other research facilities. each conducting a range of
coordinated and complementary education programs and making
resources available to precollege and university faculty and
students. Each facility plans and administers a range of precollege
and university science-education programs, which vary according
to laboratory specializations and local needs. and which place
special emphasis on providing hands-on experiences to students
and teachers.

In Support of the
National Education Goals

Gets Anderson./ lielsen. a mathematics toonlmator
and teacher en Stag from Edmund Butte School In
the Oistrict of Columba when she was a Piesidentul
Awanloe for Excenene In Science and Leathernaocs
Teaching She was stun an Men Austen
Confessional Fellow on the stag of the Senate lehof
and Human Resources Committee DOE helps
support these congressional fellowships

4

The Department of Energy's education efforts support the National
Education Goals (Figure 51. DOE is placing increasing emphasis on
its precollege education efforts. The Secretary of Energy began by
convening the Math,Science Education Action Conference in
October 1989.Thisasonbly of more than 2V) govemment, education.
science, and business leaders was held in Berkeley. California. The
=femme reixet pthlished in May 1990. outlined the Departmental
strategy (or precollege science education. It presented a set of
public-private initiatnes to be undertaken by the Department and
its facirCes in partnership wills other Federal agencies, States.
schools, businesses, industries, and community groups.

The strategy is based on five premises:

Serious efforts to produce students with excellent mathematics
and science skills must begin at the elementary school level and
reach all students.

Science and mathematics teachers must become full partners
in the scientific community.

Programs must encourage full participation by women and
minorities, groups currently underrepresented in mathematics
and science fields.
DOE must use more fully its unique. regional scientific facilities
and staff to improve mathematics and science education.
DOE's efforts must be integrated with those of other Federal
agencies. the States and territories. and the private sector to
yield the greatest benefit for the Nation.

At the heart of the state& are spectficeducation initativesthat DC
and its national laboratories and research facilities are undertz rig
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in partnership wrath ethers. These initiatives include fonnal agreements

with other Federal agencies; teachertraining activities that use
DOE facilities; programs for groups of students underrepresented
in science and technology: and volunteer and community
programs involving DOE scientists, engineers, and technicians.

In pursuing this strategy, DOE's efforts wit be carefully linked with
the efforts of other Federal agencies through the Federal Ccordinating
Council for Science, Engineering, and Technology IFCCSET). As
summanzed in Figures 6a and 6b, the actions that DOE is taking to
enhance science and mathematics education are being coordinated
through the FCCSETamrnittee on Eduction and thirran Resources.
The Committee has adopted a series of strategic objectives and
implementation priorities to improve science and mathematics
education in the United States. These priorities are summarized in
the report 'Pathways to ExcellenceA Federal Stratestykir Science.
Mathematics. Engineering, and Technology Education" (see the
Other DOE Related Materials ir.formation section, page 148).

This catalog provides specific information about DOE education
programs bamples of scene precollege and uniwrsity level programs
are given in the next sections Nol al I frogtvna deragar4 ltd the
bmallh and amoral actitities are demonstrated. Foliating the
Program Desaipticos section, a list of NE program offices is provided
with the appropriate contacts kw infomat:on on education programs.

ra
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P ROORA PI DESCRIPTIONS

For more than 40 years, DOE and its predecessor agencies have
supported prop. ams that enhance the science. mathematics,
engnening, and technciogy mown offered by academk institutions.
These programs make effective use of the resources of DOE's system
to provide educational experiences nct otherwise available to students
and faculty. Scholarship, fellowship, and Other programs are designed to
provide direct support to students on campus. Some programs are
national in scam some are regional or local. Still others are designed to
improve the public tmderstarding of science. Brief daciptices of scene
°idle over 800 national DOE programs and DOE facilities' programs are
described in this catalog. The programs described are not inclusive
Ball DOE laboratory and facility education programs. For ti most
current information regarding the stabss and digiglity for these and new
DOE education programs, contact the educational program contacts
at the laboratories. facilities, and offices identified in this catalog.

PROGRAM
DESCRIPTIONS

Precollege Programa
Precollege programs developed by DOE and made available to the
education community are designed to achieve these objectives:

To better prepare new teachers and to enhance the knowledge
and teaching ability of experienced ones
To encourage long-term reform of the Nation's science
education system
To foster research and development in teaching methods and
materials
To promote dissemination anew techniques and media
To provide technical assistance to educators
To optimize organizational reform and the operation of
educational systems
To offer support, incentives, and opportunities to students

Some of these programs are conducted at the national level, while
others are at the local or regional level.

NATIONAL

Counc0 of Fawn& Resource Tribes (CERT) Student tatensabips
and FellowshipsThe Department of Energy, together with its
National Renewable Energy laboratory (NEEL) and the Western
Ara Power Administration (WAPA), provides research opportunities
for Native American college students. CERT, in turn. provides NREL
researchers training on tribal affairs relating to energy on the
reservations and a basic undualandingof the culture. For more
information contact Gail Pritchard. (202) 586-1177.
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.'EDUCATION PROGRAMS CATALOG

Earth Dope Posaw Coolort--Sina 1990, DOE has commemorated Earth
Coyly hokhng a nationwide annual party contest for elementary schen!,o indents. DOE collgaarates with Els longtime educaticoal partner the
National Association d Elanentary School Printings (NAESP) to expand
schog tarticipation. For tier =test. a theme linking emironmentalum
with merge tedmologies is chosen. Participating DOE Lyilities send
their representative student poster to be displayed at DOE Headquarters
in Washingtco fora period of time cornmtmorating Earth Day. Prizes,
which art determined annually. are awarded to the top 12 students. For
more information contact Gail Pritchard. (202) 586-1177.
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iefl Mk a science Wait trail Arroyo
Sam Elonwitany Scheid in Laisioncire.
Uremia. Wes otrt a hands-on owldnent
the to Ornitopsid for Ins K-5 Octal Omuta
DN.rot Durneukirn *NOW at Imam
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Faleral Comilinattrig Council foe Science. Engineering. and
TechnologY (FCCSET) Federal Laboratory Teacher Training
ProgramThe FCCSET Federal Laboratory Teacher Training
Program's 4-week summer institutes es:Noe teachers to cutting-
edge science in specific content areas and show them how to
incorporate what they have learned into the CidSsrOOrll-
Approx3rnately 800 teachers receive this intensive training at
laboratories and facilities around the country. Participating agencies
include the Department of Energy (DOE). Smitnsonian Institution.
National Aeronautics and Space Administration (NASA).
Environmental Protection Agency (EPA). Department of Commerce.
Department of Agriculture (USDA). and Department of the Interior
(USD01). Some of the specific facilities hosting the programs are
Argonne National laboratory. Continuous Electron Beam
Accelerator Facility. Pacific Norttnrost Laboratory, Super Collider
Laboratory. the Smithsonian Institution's National Museum of
Natural History. NASA's Marshall Space Flight Center in Alabama.
NASA's Jet Propulsion Laboratory in California. EPA's Andrew W.
Breidenbach Environmental Research Center in Ohio. arid the
National Wetlands Research Center in Louisiana. Topics of the
programs include materials science, physics. en, ronrnental sciroce.
space, the oceans, Earth, and agricultural science. For more
information contact Cindy Musick, (2021586-0987.

Global Climate Change CurrkuluraLawrence Livemore National
Laboratory supports teachers to work with Laboratory scientists to
develop multimedia exerciser that provide science teachers with
instructional materials addressing issues related to the problem of
carton dioxide buildup in Earth's atmosphere. Although the
primary focus is on relevant scientific issoes, the interdisciplinary
nature of the problem is highlighted. A series 42-week workshops
is held for teachers who wish to use the Global Climate Change
Curriculum materials in their classes. For more information contact
Eileen Vergino. (5101424-0567.

HaNgs-On UnterneOriginally targeting high school teachers and
students. this Lawrence Berkeley Laboratory ILBL) program has
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expanded Into the arena of the public understanding of science
through partnerships with several science technolcgy centers.
liarsh-On Universe makes curing -edge astrophysics research toots and
tedinologiesasaibble to a wide ambers.: Through microcomputers and
electronic networks. participants can req, r astronomical images from
the LOL professional-grade telescopes. 1nd microcomputers and
communication networks Ow link partkipant and profezionals in
genuinely collaborative apprenticeships. In addition, work is under
way to develop astronomy-based science curriculum units for use in
the high school classroom. user-friendly image - processing scd`norn.
astrophysics museum exhibits, and planetarium programs. The
National Science Foundation has also presided finding for this program.
For more information contact Carl Pennypacker, (510) 486-7429.

High School Science Student Honors ProgramThis national
program brings the very best WI school science and mathematics
students to DOE laboratories for 2 weeks in the summer.
Participating students, most of whom are already committed to
scienbfic careers, are gisen an clicoMmity to perform energy-relabal
research under the guidance of DOE laboratory scientists. At the
end of the program, they present their research findings to other
particusants. Students from the 50 States, the District of Columbia.
Puerto Rico, Amenca.iSarnoa. and several foreign countries attend. In
response to an imitation from the Secretary of Energy, governors
select participants from their State( Ew11 summer more than
360 students are supporta appradmiely 4016 of whom are women or
minorities. Argonne National Laboratory, Brookhaven National
Laboratory. Fermi National Accelerator Laboratory. Lawrence
Berkeley Laboratory. Lawrence Livermore National Laboratory. Oak
Ridge National Laboratory. and Sandia National Laboratorieschiew
Mexico participate in this program. For more information contact
john Ortman. 12021586-1634.

C."
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High School Student Research Apprenticeship Program Thu
program a designed to motivate freshman and sophomore high
school minority and female students to pursue science careers.
About 130 students, of whom more than 80% are minorities or
women, come to a laboratory for several days to many weeks dunng
the summer. There they perform laboratory research. attend
lectures and seminars, and participate in field activities. Argonne
National laboratory. Brookhaven National laboratory. Fermi
National Accelerator Laboratory - and Pacific Northwest laboratory
are involved in the program. For more information contact Marge
Dwyer, 1202) 586-8951.

Instructional Materials Development and DistributionThrough
many of its programs. DOE and its failities produce educational
materials designed for use by teachers and students. Topics include global
climate change, acid rain, renewable energy, the harnessed atom.
nuclear energy. environmental preservation. electricity. magnetism
surercooducthity. fusion enenzv. power in spa, radiating% and a variety
of other topics of interest to students at various grade levels.

DOE's Office of Scientific and Technical Information tOST1), P.O. Box
62. Oak Ridge. TN. 37831. 1615) 576-8401. distnbutes this -U.S.
Department of Energy Education Program Catalog" and additional
educational material to the general public and to the education
community. OST1 also distributes posters, stickers, consumer
guides, student and teacher booklets, flyers, brochures. and other
educational materials. Some popular titles include "The First
Reactor," "Tips for Energy Savers." and "Science Activities in
Enertg." Each year, new educational materials are developed and
added. All are designed to allow educators to use current energy'
related issues to teach basic science and mathematics concepts.

International Sdenes and Engineering Fair Special AwardsThis
program identifies outstanding energy-related science projects at the
annual International Science and Engineering Fair. The winning
students and their teachers spend 5 days at a DOE laboratory
conducting hands-on research, meeting DOE scientists. and touring
laboratory research facilities. For more information contact John
Ortman. 12021 586-1634.

LINITCDOt Livermore National Laboratory Elementary School
Science Study of Nature (LESSON)LESSON evolved in 1969
from two concerns on the part of scientists at Lawrence Livermore
National Laboratory: many local students were not receiving enough
instruction in science and many teachers avoided teaching science
because they lacked confidence in their knowledge and ability to
conduct the instruction. LESSON provides a response to both
concerns by instructing teachers in grades K-8 in basic science to
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help them develop their science knowledge and increase their
confidence. Each teacher completing the 60-hour LESSON
workshop receives instruction from laboratory scientists; science
experiment materials used in the workshop: and a teacher's guide
=mining descriptions of science canape, student worksheets, and
experiments that can be completed at home or in the classroom in
physics. electromsstnetism, chemistry, and biology. Each mar loom
than 100 teachers complete workshops at locations throughout
the United States, including DOE laboratories and facilities. For
more information contact Eileen Vergino. (510) 424-0567.

Mathematics Education initiativesSome DOE national
laboratories are supporting summer programs for mathematics
students and teachers so they can loam flea:concepts and techniques
HI mathematics instruction. An ample is the National Education
Supercomputer Program at Lawrence Livermore National
Laboratory. These initiatives are coordinated with the National
Academy of Sciences' Mathematical Sciences Education Board IMSEBI.
For more information contact Cindy Musick. (2021586-0987.

National Education Sa wmpoter Program (NESP)--A Cray-
donated X-MP at Lawrence Livermore National laboratory ILLNL)
has been dedicated for the use of precollege teachers and students
from mnior high through community college. The goal is to bnng
the knowledge and expertise of DOE's world-renowned scientists
into classrooms to stimulate student interest in advanced studies
in mathematics and science. Students and teachers have access to
research models on global climate change, three-dimensional
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geometry and spatial relationships, chemical modeling. structural
engineering modeling. earthquakes, and plant physiology. A series
of teacher training woOshcfs is media:ter) regtdarty on how to access
and use the supercomputer. The computer will provide a means of
connecting students, teachers, and school systems to a powerful
educational and research egrience. The DOE WO School Science
Student Honors Program in Supercomputing (Superkids) brings
high school students to WC for 2 weeks each summer. For more
information contact Cindy Musick. (202) 586-0987.

National Geographic lardeNetworleThis innovative
telecommunications-based science and geography elementary
curriculum offers hands-en experimcs in scientific methoic expands
cultural and social ay.arenes.s teathes computer techncke; and
through telecommunications, enables students to share data and
information on an international basis. To expand the benefits of the
Kid Network the National Geographic Sxkty ard entered liana
partnaship to offer trainingvacekhops in the we of the Kcistkraceic to
elementary school teachers. Scientists at DOE facilities are invohed
in this program...Sikh asdsti teachers 'tithe successful impinnentation
of the curriculum and in the we of the DOE facilities. This program
dIsnonstrates to teachers and students how the curriculum study in
the classroom relates to the real world scientific community and
provides them with access to practicing scientists. For none
information contact Cindy Musick, (202) 586-0987.

National Selena BowlThe National Science Bowln began in
199I and is ccoporoceed by DOE and the Cray Research Foundation.
It now invokes up to 12,000 students per year from high schools
throughout the Nation. Regional competitions are held at DOE and
other facilities. The winning teams travel to Washington. D.C. kr
the finals, which an held in April during National Science and
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New Explorers Partners--DOE and Argonne National Laboratory are
supporting many formal and informal education initiatives in con-
junction with Lhe third season of -The New Explorers with Bill Kurtis-
on PBS. Thousands of students have had the New Explorers experience
at the 15 Chimgo Science E9lomrs sites. A New aplortis Partner at each
site sale:sled a group of teachers, scientists, and museum staff members
who created a teacher's guide containing activities for students, back-
ground material, and career information that support the classroom
use of one of the videos from the series and support activities for a
field trip to the site. Similar cooperation is occurring in Boston among
schools and the Museum dScience, the New England Science Center.
and the New England Aquarium in the Boston area In Washington.
D.C., schools are working with the Smithsonian Institution through
the Anacostia Museum and the National Zoological Park's New Oppor-
tunities in Animal Health Sciences (NOAHS) Center. Other cities.
schools. and laboratories with similar programs include Central School in
Somerville, New Jersey, and Princeton Plasma Physics Laboratory:
Fernald Environmental Management Project and Cincinnati schools.
zoo, and museums; SciTrek and Zoo Atlanta in Atlanta: and the Science
Museum of Minnesota. For more information on this expanding
nationwide program, contact Argonne National Laboratory's Division
of Educational Programs at (708) 252-4114 for Chicago al sa programs
and Kassa Andrews-Weller at (202( 5868949 for national initiatives.

8111 Kurds. host of 'the New Explorers on PBS. Sam Bowen of Argonne NatIonar
Laboratory. and John Ormsby of Amoco Corporation congratulate Jim Moryan.
Principal of Centml School In Somervide. New Jersey. as he cuts the ribbon to
the school's new science center. whoa features videotapes of ttg Program and
accompanying teachers guides as part of the school's foams curriculum.
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Pee Freshman Earkhroent Program (PREP)One national
precollege program that is not held at thit Department's national
laboratories and facilities is the Pre Freshman Enrichment Program
(MEP). Participating institutions. primanly college:sand unkersities with
science-based degree programs, condor.: summer institutes for 6th to
10th grade studerts from groups typiagly underrepresented in math
and science. The goal of these 4- to 8-week programs is to capture
and retain student interest in science by guiding them to choose
college-preparatory science and mathematics courses. The summer
activities focus on encouraging student, particularly young women
and minorities, to consider careers in sconce- related fields. PREP
provides a nurrter of enrichment experiences, irxhating laboratory
work, field trips, tutoring and counseling Institutions are enthuraged to
share the cost. using university, industrial, or other non-Federal
support. This program reaches 6,000 students each summer. For
snore infonration contact John Ortrnan (202) 586-1634.

Premnice Teacher Enhancement Program (PRETEP)Four-year
colleges and universities are eligible to apply for DOE's PRETEP
funds. PRETEP. through the funded institutions, focuses on
precollege and/or college students who are majoring or will be
majoring in math and science and encourages these students to
pursue a career in precollege teaching. Some funded approaches
include hands-on science aperiences, teaching and curriculum
development courses, mentors, fellowships, and real-life teaching
experiences. Collaboration with local school systems, private
industry scientific expertise, and museums; integration with State
Systemic Initiatives (see page 27) and the National Education Goals
(see page 4); and participation of women and minority students are
eraconaged. Guidelines and applications are available through DOE's
Office of University and Science Education. For more information
contact Cindy Musick. (202) S86-0467.

Standard Modal of Finadusseniai Partidei and lateractions
DOE, through Lawrence Berkeley Laboratory, Stanford Linear
Accelerator Center, and the Superconducting Super Collider
Laboratory, has sponsored production and distribution of this packet
to provide teachenvirth some methods for presenting up-to-date ideas
on quarks and leptons. The activities in this packet were designed by
teachers working with leading physicists through the nonprofit
Contemporary Physics Education Project. For information about
ordering this packet, see the Other DOE Related Materials section,
Page l4&

Sterlests Watching Over Om Planet Earth (SWOOPE)Los
Alamos National Laboratory (LANL) offers an environmental science
curriculum through the use of special kits called SWOOPE Discovery
Units, For wan*, units on Water Quality and Radiation contain
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scientific instruments and instructional materials for teachers and
students. The units allow students to gather data on an item of
concern in the environment and send the data to a database at
IANL Follow-up reports to the students emphasize their role in a
serious effort to map an environmental parameter of concern to
the Nation. Teachers play an active role by interacting with
scientists and writing the curriculum materials at summer
institutes. Other teachers are trained in the hands-on science
techniques via workshops. By taking measurements on the
environment and contributing their results to the database,
students are truly part of a collaborative scientific effort. In the full
implementation of the SWOOPE program. information can be
shared with scientists, teachers, and students across the country
through distributed databases. Nationwide SWOOPE workshops
are cosponsored by the Environmental Protection Agency (EPA)
under the auspices of a special DOE/EPA Memorandum of
Understanding. For more information contact Cindy Musick.
(2021586-0987.

Teacher Institutes In Fossil EnergyThe Teacher Institutes in
Fossil Energy are supported by DOE's Office of Clean Coal
Technology. They are designed to increase teacher and student
understanding of coal as an energy source. Tne sessions emphasize
clean-coal technologies and provide information to encourage
students to pursue Careers in science and mathematics. Nationally.
teachers from inner-city schools or from schools with populations
underrepresented in science and engineering are invited to
participate. Each institute accommodates 25 teachers from grades
5 through 12 and lasts 5 days. The institutes include lectures.
group discussions, and field trips. For more information contact
Wayne Stevenson. (615) 57F-321<1.

Teacher Research Assodates (TRACI Program- -Under this
nationally competitive program. 7th through 12th grade teachers
representing each State are selected to part:cipate in special
8-week summer research programs at selected laboratones.
Teachers may apply directly to the Associated Western

Universities, which administers the program (or DOE. Each year.
more than 350 teachers participate, about half of whom are
women. The teachers serve on research teams, where most of their
time is spent improving research skills and laboratory techniques.
Most of the participants also prepare instructional materials and
experiments to take back to their classrooms. This program
increases teacher awareness and understanding of current science
and technology and promotes transfer of new knowledge to the
classroom. In some cases, the program provides an opportunity to
receive college credit. For more infomotion contact John Ortman,
1202) 586-1634.
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Young Scholars Alert Program The National Renewable Energy
Laboratory (NREL) participates in the Young Sdsitars Alert Program
at the Colorado School of Mines This national 3-week math
initiative program provides students with hands-on math activities.
The program teaches problem-solving skills in three areas of math
instruction: computers/robotics, energy/environment, and rocketd
space. The target population is Native American junior high students
and teachers. The teachers participate in in-service training, and
both the students and teachers learn about different sources of
energy and build and race model solar cars kith NAM, staff assistance.
For :note information contact Linda Lung, 13031231-7044.

REGIONAL BY LABORATORY OR FACILITY

Bates Linear Accelerator Center
Nuclear and Partick Physks for High School TeachersThis
program, conducted at the Bates Linear Accelerator Center of the
Massachusetts Institute of Technology, is funded by the National
Science Foundation, Its purpose is to enhance teaching through
programs with an emphasis on particle physics, related
applications, and nuclear technology. The program includes facility
tours, an internship opportunity (or local high school students, and
Center staff and graduate students judging science fairs.

Booneville Power Administration
Energy SOarce CurriesdamBormmille Power Administration,
four local utilities, and the local American Nuclear Society chapter
formed a partnership to fund and distnbute the Energy Source
Curriculum for grades K-6.

Continuous Electron Beam Accelerator Facility
Becoming Enthusiastic About Math and Science (BEAMS) The
Continuous Election Beam Accelerator Facility ( CEBAF) launched
the BEAMS program with local schools in 1991. BEAMS brin,o,s
inner-city 5th and 6th grade classes with their teachers to CEBAF
for an entire week, during which they participate in a specially
modified version of their regular academic week Each day, the
participants are immersed in CEBAFs research environment and
expenence science events; activities; computers; and numerous
contacts with scientists, engineers, and technicians. Follow-up
training for teachers and CEBAF staff visits to school classrooms
reinforce the immersion experience. Each year more than a
thousand sraricnts and their teachers participate in BEAMS.

Fermi Natkeml Accelerator Laboratory
Particles and PrairksParticks and Praines is an =ding
addition to the Fermi National Accelerator Laboratory teacher
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workshop offenngs. Particles and Prairies crtxxides a close, hands-on
look at the abrotic and biotic aspects of the praine. the savannah.
and the aquatic environments of Fermilab. Teachers attending this
workshop learn hose to use standard ecological measurement
techniques and biological pnnciples to teach their students how to
assess and compare different habitats. Background information on
thc natural areas of Fermilab and indigenous species is also
presided. Mier attending this workshop. teachers can schedule
field trips to the Leon M. Lederman Science Education Center for
their students. During these visits. teachers can lead their students
in both lab and field activities from the Particles and Prairies
cumculum. TWo hours of graduate credit are available.
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Fernald Environmental Management Project
Council for Advancement of ScienceThe Fernald
Environmental Management Project is active in this Instate
organization composed of educators. universities, and
industries in Indiana, Kentucky. and Ohio. The mission is to
provide a forum for exchanging ideas (or the betterment of
math, science, and technology education. Coals of the
organization are to increase awareness of education efforts for
K-12. encourage possible collaborations with others, initiate
regional projects, and disseminate education materials.

Idaho National Engineering Laboratory
Pinata] Sciences Revisited for Intermountain Educators
(PRIME) This Idaho National Engineering Laboratory
program offers junior high school physical science teachers an
opportunity to refresh their skills. The 5-day workshop
curriculum is demonstration oriented and designed to review
matter, energy, waves, and electromagnetism and cover other
topics in physics, such as 'The Physics of Toys: "Powers of
Ten,"..and `Special Relativity.' Participants return to their
schools with inexpensive equipment needed to implement
PRIME in their classes.

Inhalation Toxicology Research Institute
Summer Teacher Enrichment Program (STEP The
Inhalation Toxicology Research Institute's OTRI) Summer
Teacher Enrichment Program (STEP) provides information,
intellectual support, and some supplies and equipment to
allow teachers to carry out experiments not possible without
the laboratory's assistance. In addition, staff members make
presentations and conduct classroom experiments. Follow-up
measurements are made with instrumentation available at
ITRI. The teachers and their students follow up with a visit to
the laboratory to see the scientists in their work environment.

Morgantown Energy Technology Center
Morgantown Energy Technology Center (METC) Education
Remeoroe CenterThe METC Education Resource Center
evaluates and demonstrates hands-on science and
mathematics teaching materials for local school systems.
Through this activity. METC provides (1) curriculum
materials, including teachefs guides and materials kits for
teachers to evaluate and test in their classrooms, and
12) scientific and engineering expertise to assist teachers in
learning and teaching the concepts. The Center also develops
science and energy modules (or use in school visits or METC
tours.
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Mound Facility
Science Demonstration ProgramAt DOE's Mound Facility. five
scientific demonstrations in physical chemistry, chemical reactions.
lasers and optics, electricity and magnetism, and radioactivity have
berm developed Sr when Mound scientids take these demonstrations
into classrooms and other venues, such as science camps and
libraries, for hands-on interactions with students in g:ades 1-12.
Using the Science Demonstration Program as a model, Mound
developed the New Futures Program with the Dayton (Ohio) Urban
League. New Futures employs interactive science demonstrations
to significantly augment the standard textbook curriculum for
middle school students in inner-city schools.

Oak Ridge National Lab .story
Alternative Certification for Math and Science TeachersThe
University of Tennessee. Knoxville. in association with Oak Ridge
National laboratory, has developed a program in altemative
certification of science and mathematics teachers for mral school
districts. The purpose is to encourage and support scientifically
and technically trained professionals to pursue new or second
careers as precollege science and mathematics teachers.

Oak Ridge National Laboratory
Tennessee Academy foe Teachers of Science and Mathematics
Each summer teachers from private and public schools in
Tennessee, Kentucky, North Carolina. Florida, Louisiana. and
Canada participate in this inresidence program at The University
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of Tennessee. Anomie
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of Tennessee, Knoxville. With additional support from DOE, Oak
Ridge National Laboratory, Martin Marietta Energy Systems, Inc..
the Tennessee State Department of Education, and The University
of Tennessee, these teacher pasticipants then work with active
researchers to produce hoard -on. problem- solving adventures that
they can take bads and use in the classroom. In addition. the
teachers experience interdisciplinary teamwork in action.

Omit Ridge Nalissel Labsabary
itioslegra Math sod Seisms SpoctoclesWith the assistance of
Oak Ridge National Laboratory (ORNL) and DOE, Wesleyan
College in Macon, Georgia. sponsors math and science camps each
summer for upper elementary and junior high girls from many
States in the Southeast During their 2 weeks in residence, the
girls have an opporhenity to meet with women whose careers
imulve math and science. The girls also visit ORNL and cultural
institutions as part of their summer experience.

Da %sewn Math ant Sow. Sontacks
gram eisnia the Frisks Oen Errnronmenli
SW in Oak Pape ronnwsw to sway ow
Ilona ma burn

Pad& Northwest laboratory
OPTIONSPacific North west Laboratory (PNL) began the
OPTIONS program in the spnng of 1990 as a part of DOE s plan of
action to revitalize mathematics and science education OPTIONS
links the unique human and technial resources of PNL with
students and teachers in Oregon and with Washington middle
schools that have large numbers of Hispanic, African-Arntrican.
and American Indian students. The goals of the program are to
help middle school students see that science offers options for an
exciting, stimulating, fulfilling life's work and to provide teachers
with options for teaching science, mathematics. and technology.
Teachers receive staff and curriculum development, and students

Mohan Arthur shows students row W hammer a peg
into a board .0111 a banana In We cryogenics

oemcostratton out is part or the Science an0
Tochnornly Days at OPTIONS nick* scheds in
WasIgnglen and Oregon
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rtnxt with scientist mentors for activities in science. rnathematscs.
and tschnolow OPTIONS is proposed to be expanded to support
the Washingwo State Systemic Initiative. For more information
coIO2ct Irene Hays. (5091375-2584.

k is person that n4.4er
re) .",/ Sr( is uN, A.,/ L., ra,i1 CrtA,4 b.C4hSe 1-0 L/o(f V/rt4A5 pct pi cnCe ?rojecie

&Lice 1,14 bell clos/ 4-kcrec
k. iFseC k.c oa 1,/ joy %. 1;fe is to

a;ccosscr coos c 41.; oy ',its., or boo A used pocKet
rcocAe- c.r qmrffr...i, 66,1- 0.r,,
ra r%, p,,csks b.S pLo.

1st; ISS nett fee. er tub Yet- 91h4.,

24

.4 60.e...4.s+ ,k o
trikCt TCof Q ThIG.1.5

tSP1Ce- 0,S ....op n. tftnft.n,

ft., 74 4 ,5

9604 .5 A. ,,,,tot
.\

5.....ohst 4444 Iry,. it
titc. 4.1ke
c/I all.

BEST COPY AVAILABLE



225

Pittsburgh Entry Technology Center
Triple E SembrarAn nuaily the Pittsburgh Enersp,, Technology
Center (PETC I offers a multidisciplinary seminar that suers enerw.
errmonmental. and us nomic isms on regional, national. and global
levels. The Tnple E Seminar is designed with hands-on actnities for
classroom traders at the primary and secondary levels and is being
organized by PETC in dose collaboration with the Allegheny
Intermediate Unit and the Community College of Allegheny County.

Princeton Plasma Physics laboratory
Princeton Plasma Physics Laboratory-Trenton Public Schools
Partnership The Princeton Plasma Physics Laboratoty IPPPLI
formed an educational alliance with the Trenton, New Jersey. school
systen which is &A trenoribes and whose high schools experiences a
5096 dropout rate The lab staff provides teacher-enhancement
programs. loans or grants of equipment and materials, in-classroom
lectures and demonstrations, science fair assistance and judging, and
special tours. PPR. staff are assisting the district in misingih science
and math curriculum, in developing plans for science magnet
schools, and in evaluating student and teacher attitudes toward
science. PPPL supports 10 Princeton University undergraduates who
provide tutoring and/or science and math instruction to Trenton
children in community programs during the summer.

Pnocetton Plasma Hy= laboratory-Ttenton
Public Seniors Partnerstn, owes mese two
loolotouten students an copottunety to trim
a buttass momnant
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Sadly Flats Plant
Eapierslory Technology laliorratorits Prograns--DOE's Rodwy Rats
Plant is joining in educational partnerships with school districts in the
Derwor area to inykonent togoloratoty technology laboratories in the schools'
indusnial arts program. These laboratories consist cl workstations where
students obtain career information and condo ct hands-on erplorabcn of a
wide range of high technoicor areas from robotics to transportation and
awdonnombl managemmt. Students learn the =cents underhing
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appturamately 18 DOE fickl offices and facilities are playing kry support
roles in SSI program previously funded by the National Science
Foundation. The imokment ol DOE in an SSI ensures that DOEs
education programs are closely coottlinatoi wrath the edumtdon efforts
across the State and thus erkSUMS that DOE 15 not worldng at cross.
casrpoScs with a State's attempts to upgrade the teaching of science,
mathematics, and technoiogy. States to which SSIassistince is being
reordered indude California. Idaho. Illinois, Louisiana. &v.. Jersey. New
Makes Nevada. South Carolina, Tennessee, Virginia. and Washington.

Successful Teaming fee Educational Partnerships In Science
(STEPS)STEPS has succeeded through the cooperation of DOE
employee volunteers: the District of Columbia schools: parent: and
Hands-On Science Outreach, Inc. Three sessions are corsened dunng
the year, the participating students conduct safe. simple expenments
that help them explore their world. The subjects covered range from
anatomy, botany chemistry. and physics to the science in music. art.
toys, literature, and games. Supported by DOE funding, STEPS has
expanded into other locales nationwide.

Summer Educational Experlenoes (or the Disadvantaged (SEEDI
A number of DOE facilities are involved in this 8- to 10week summer
program that encourages economically disadvantaged high school
juniors and seniors to consider careers in and mathematics.
The program pairs students with a mentor and includes research
participation and educational activities in local academic. mdustnal.
and government chemistry laboratories. The students participate in
ongoing research, -uperience career education activities. and prepare
an essay describing their summer research.

Teacher Opportunities to Promote Science (TOPS)The TOPS
program vas developed by Los Alamos and Sandia Natrona) Labor:tones,
New Medoo to enhance the skills c(nuAilesdnd sae= ant mathematics
tracheas in tic rural areas lithe State with large Hispanic and Native
American papa:Mom Tne 3..year program presides a summer training
institute at the laboratories. academicear activities, and classroom visits.
as well as teader research experiences at the two DOE laboratories.

%aid In Magart--AlliedSignal engineers bent gone back to elementaty
sdwaol with the Work' in Motion program in Karma City. The program
places vokrgeer ergineets in the dassocm to help 4th. 5th. and 6th grade
students understand physical science. The engineers meet with the classes
on a regular basis to discuss science and math and emtain what it ts like to
be an engineer:Me program is arrentlybeing used in cater 61) schools in
the Greater Kansas City atm with over 60 AllioiSignal volunteers %socking
on the project. The program was developed by the Society of AutorreAke
Engineers. is partially funclal by the AlliedSignal Foundation. and is
aifilialei with DOE'S Hams City Area Office_
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The Department of Energy has been a strong supporter of
undergraduate education since the earliest days of the Atomic
Energy Commission. DOE activities in undergraduate education
are aimed at impiming and developing college curricula in science.
engineering, and mathematics; preparing faculty for teaching
state -of- the -art scientific and technical subjects; providing support
incenthes. and oroortunitia to undergraduate students; suppc, 'ng
research. dissemination, and technical assistance for innovative
and effective means of teaching science. mathematics, and
engineering at the undergraduate level: and fostering the reform of
undergraduate educational institutions. Some representative
undergraduate programs are describel briefly in this section.

Cooperative Developmental Eno* Program (CDEP)Since
1983. the Fort Valley State College (FVSC) in Georgia has received
funding from DOE's Office of Minority Economic Impact to
implement an innovative energy education program that has
increased the number of minorities and women working in the
private and governmental sectors of the energy industry. Students
interested in dual degree programs rnsy apply for competitive
scholarships up to $26,700 in mathematicsielechical engineering
with the University of Nevada at Las Vegas or dual degrees in
mathematics or chemistry/geosciences with the University of
Oklahoma. Students enroll at FVSC for 3 years and major in
mathematics, then transfer to one of the other universities for
their other major. For more information contact Annie Whatley,
12021586-1593.

BEST COPY AVAILABLE
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Environmental Restoration and Waste Management Scholarship
Pool ram This progam provides undergraduate students with
tuition. fees, and a monthly stipend to study in scientific fields
supportive of DOE's environmental.restoration and waste.
management activities. Scholarships can be held at designated
colleges and universities and imohe practical experience at a DOE
facility during the summer. Infommtion about this program can be
obtained from IsMbi Sewell at 13011903-7643.

Federal Information Exchange (FEDL1C) and Minority On.Line
Information Service (M01.15) The Department of Energy, in
cooperation with other Federal agencies, has developed two datahrwe
retrieval services to prcnide the academic community with timely.
no-cost information on research and education programs. Those
databases are FEDIX and MOLIS. They provide information on faculty
and student research-participation opportunities, faculty research
visits, visiting staff lectures, ONSfetellat, instituter, workticps, and
fellowships at undergraduate through postgraduate levels. Other
information of interest to faculty, administrators, and students is also
available on FEDIX. In addition. MOLIS provides information of
particular interest to historically black colleges and universities or
other institutions with large populations of minority students.

This infommtion is accessible through standard tekvommunications
tectino4v. Anyone with a computer. phone, and modem can orals
FEDIX and MOUS 24 Irtursa day at no cost General information about
the system on be obtained from Federal Infommbon Exchange. Inc., at
(3011975-0103. The 5)541115 can also be assessed directly at 1800178FEDDi
with any I200-turd modem set to no nu y. eight bits. and one stop Nt.

Gallmodet Univirally Program Thus program prosdes heanng.
impai red students and faculty from Gallaudet University in
Washington, D.C.. with summer research appointments at
Brookhaven National Laboratory (RNLI. Participants engage in
intensive research under the guidance of BNI. scientists. Arrmng
other benefits, this unique effort demonstrates ways to adapt the
laboratory working environment for hearing-impaired researchers.
For more information contact Karl Swyler. 15161 282.7171.

Minority Access to Energy-Reblad Research Callen (FIAERCIThe
MAERC program is a collaborative effort of the Associated Western
Universities (WU) and the California State University ICSIB system.
undertaken with the sponsorship of DOE and in partnership with four
DOE laboratories in the western United States: Idaho National
Engineering laboratory, Lawrence Berkeley Laboratory. Los Alamos
National Laboratory. and the National Renewable Energy laboratory.
The four participating CSU campuses are Los Angeles. Northndge,
San Diego. and San Jose. The purpose of the MAERC program is to
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specifically lead to energy-related careers. Institutions receive grants to
strengthen or comb enentr-relatedurdagraluate research Mgrarcd.
Students rtaiVe scholarship assistance, summer job opportunities at DOE
and industrial labs, and rrentoring and mingling on figure career and
eckgationalocbms. Faculty embers at partcipating institutions are also
imohed in research on wage-related tows For more information
mcgact Coargia Johnson (202) 5E6-1503.

National Undenpadealle FeBoweltipt Io Pima Playsks soil Fusion
Eatgineering---Junior or exceptional sophomore students studying
engineering mathematim. CaTIputer science, or phygM in US. colkges
and universities may apply for this kfirmship. The selected students will
participate in an introductory mune in plasma physics at Princeton
Plasma Physics Laboratory and then spend 9 weds conducting finial
research at one tithe participating universities and national laboratories.
For more information contact Dove Crandall, (609) 243-2546.

Native American Scholanhip Program -- Cosponsored by DOE's Office
of Environmental Restobtion and Waste Managernentanct the Johnson&
Johnson Company, the Native American Scholarship Program encourages
Native Americans and other historically disadvantaged sexlents to pursue
technical degrees at community colleges in such fields as environmental
restoration and waste management. For mere information contad
Georgia kainson, (202) 566- IS3.

Nuclear Ens* Training ProgramDesigned to assist students
attending historically black colleges and universities (HBals). the
Nuclear Energy Training Program supports training, study, research
participation, and academic enrichment of students and faculty in
nuclear-related disciplines at RECUs. The program is sPensered br the
DOE Office of Nuclear Energy and is administered by the Oak Ridge
Institute for Science and Education. Some opportunities are also
available for graduate students. For more information contact Phil
Caron, (202) 586-6823.

Partnership for Envbonmental Tedmoke Education (PETE)
The DOE Offices of Scimoe Education and Technical Information and
Environmenbl Restoration and We Management support a
Cornmunity College Environmental Eduction Program to enhance the
ednadion and training imitable to students in 2.year calm:unity collegm.
°reactivity urine- this program is the Partnership for Environmental
T e c t n o k e E d u z a t i o n . w h i d t is designed to pont an ongoing
Envinementalltarardous Materials Tedmician umiak = and
corresponding Instructor Institutes. Community colleges in Arizona.
California, Hawaii, Nevada. and Utah have receiwetassistanoe in Mooting
this curriculum throigh accelerated instructor training and aeathe
approaches to ensuring the mailability of appropriate state-of-the-art
equipment. For (met inlOrmatien contaA Cindy Musick. (2021596-09E7.
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Science and Engineering Research Semester (SERS1DOES
SERS program provides opportunities for undergraduate science
and engineering students to participate in research at the cutting
edge of science at seven of DOE's laboratories. Students receive
support for research appointments for an academic term at one of
the following institutions: Argonne National Laboratory.
Brookhaven National Laboratory. law once Berkeley Laboratory.
Lawrence Livermore National laboratory, Los Alamos National
Laboratory, Oak Ridge National Laboratory, and the Pacific
Northwest Laboratory. Students participating in the SERS
program work with national laboratory scientists in ongoing
research and have access to state-of-the-art research equipment
end facilities. Seminars, workshops, and coursework are also
conducted in the student's chosen field of study. For more
information contact Donna Prokop, (2021586 -8910.

4

%

Sienlitsyce and Other Vehicle CompetitionsDOE's Moro(
Energy Lificiency and fterzwable Energy sponscesan annual SunRaya
for university students, which includes classroom instruction:
vehicle design, construction, and testing; and a national solar.
vehicle competition. A similar competition for methanol and
ni.tural-gas vehicles is supported, as well as the Junior Solar Sprint
a version of the SunRayce foe junior high students. For more
information contact Richard King. (2021586-1693.

Undergraduate Student Researia Participation (SRP1Through
the University-DOE Laboratory Cooperative (lab Co-Opt
Undergraduate Student Research Participation (SRPL
appointments are available to qualified undergraduate science and
engineenng students. These students participate in research.
development. and demonstration programs. often during the
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summer, at DOE facilities. Each DOE facility or affiliated university
consortium selects and appoints student participants in this
program. These research appointments provide a valuable learning
opportunity as well as practical, hands-on experience that is relevant
to the students' career aspirations. For more information contact
Larry Barker, 12021586-8947.

University Partnerships for Environmental Restoration and Waste
Management Rewards and Development and Education
A major initiative of the Office of Environmental Restoration and
Waste Management, this program supports partnerships among
universities, industry, and laboratories to update curricula, expand
course offerings. &mkt) faculty, increase public and student amest.ness,
and Maltase the manber of professionals, especially tedmicians, in the
growing field of environmental restoration and waste management.
In a elated PrcieCt. the Sammah Fther Technologi Center, through
the South Carolina University Research and Education Foundation,
has established 4-year undergraduate schoLuships for women and
undenepresentoi rninorities to obtain science and engineering degrees
in environmental restoration and waste management For more
information contact Isiah Sewell, (3011903 -7643.

Graduate Programs

34
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DOE support for graduate, postgraduate, and faculty programs is
aimed at enhancing educational experiences in science.
engineering, and mathematics; providing support, incentrves, and
opportunities to graduate and postgraduate students; and
supporting research, dissemination, and technical assistance for
the development of innovative and effective means of teaching
science, mathematics, tear engineering at the graduate level.
Faculty programs strengthen the capabilities of faculty members to
conduct energy- related research: Some representative graduate
programs are described br* in this section.

Desisseted Scientific Deer FadlitiesDOE laboratories house
many Designated Scientific User Facilities, large experimental
facilities which are made available to students and faculty fo,
research. Proposals for use of the facilities are submitted and peer
reviewed for quality and appropriateness before access is approved
and scheduled. DOE staff assigned to the user facility collaborate in
the experiments. lust a few of the more than 60 designated user
facilities are the Materials Preparation Center at Ames Laboratory:
the Advanced Photon Source (under construction at Argonne
National Laboratory); the National Synchrotron Light Source at
Brookhaven National Laboratory. the 1,000 -GeV Superconducting
Accekrator System at Fermi Nagonal Accelerator Laboratory: the
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Advanced Light Source (under construction at Lawrence Berkeley
Laboratory); the National Magnetic Fusion Energy Computation
Center at Lawrence Livermore National Laboratonr. the Manual Lujan.
Jr.. Neutron Scattering Center at Los Alamos Nati-mal laboratory: the
High-Temperature Materials Laboratory at Oak R dge National
Laboratory. the Hanford Environmental Research Park at Pacific
Northwest Laboratory: the Solar Thermal Test Center at Sandia
National Laboratorier/New Mexico: and the SLC, a 100-GeV Linear
Electron/Positron Collider at Stanford Linear Accelerator Center.
Other user facilities. along with the educational program contacts. are
identified in the Facility Descriptions section of this catalog,

Faculty Research ParticipationSummer and sabbatical-year
appointments are available through the University-DOE Laboratory
Cooperative (Lab Co-Opl Faculty Research Participation Program at
DOE facilities. Appointments enable faculty members to collaborate in
ongoing research or to carryout independent research using the Exifities
and equipment at the host laboratory. Participants must be full-time
faculty members with a commitment to continue teaching and/or
research. For more information contact Larry Barker. 12021 586-8947.

Faculty/Student Team ResearchAlso through the University-DOE
Laboratory Cooperative Program, DOE supports the participation of
about 50 teams per year. consisting of a faculty member and a small
group of undergraduate and graduate students. in ongoing team
research at participating DOE facilities. Participants collaborate with
senior staff at the host facility through summer or academic-year
appointments in the Faculty Research Participation and Graduate
Student Research Participation Programs. For more information
contact tarry Barker.12021 586-8947.

Graduate FellowsL:psGraduate students arc eligible for fellowship
support to pursue graduate degrees in a variety of energy-related fields
at designated colkges and universities. The fellowships provide for the
payment of tuition, fees. and a monthly stipend kr up to 4 years of
graduate study. Practicum assignments at DOE laboratories are also
arranged for at least one summer during the fellowship period. The
fellowship programs listed below are supported by DOF.'s Offices of
Energy Research: Environmental Restoration and Waste Management:
Health and Environmental Research: Fusion Energy; Nuclear Energy,
Environment. Safety and Health: and Civilian Radioactive Waste
Management

Applied Civilian Health Physics Fellowships
Computational Science Fellowships
Environmental Restoration/Waste Management Fellowships
Graduate Fellowships for Global Change
Magnetic Fusion Energy Technology Fellowships

35
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Magnetic Fusion Science Fellowships
Nuclear Engineering and Health Physics Fellowships
Radioactive Waste Management Fellowships

The Computational Science Fellowship Program is administered by
Ames Laboratory. Call (515) 294-9682 for information about this
program. Information about all other DOE national graduate
fellowship programs is available from the Oak Ridge Institute for
Science and Education at (615) 576-3381.

Graduate Student Research Participation Under the University-
DOE Laboratory Ceoperalive (Lab Co-Op) Graduate Student Research
Participation (GSRP) Program. full-time graduate students enrolled
in accredited universities may receive research appointments of up
to 1 year (renewable to a maximum of 3 years for Ph.D. students).
The appointments allow them to carry out research in residence at
a DOE facility. The purpose of the program is to provide graduate
students with access to facilities nut available on campus. For more
information contact Larry Harker. (202) 586-8947.

Graduak Shxleest Thesis Research Parddpatloo ProgramThrough
the University-DOE Laboratory Cooperative (Lab Co-Op) Graduate
Student Thesis Research Participation Program, full-time on-campus
graduate student have an opportunity to =duct short-term portions of
thdr reseamb aim days to several weeks, at a DOE facility. Appointments
in this mown make it possible for graduate students to work with
special resources or scientific equipment required for their studies.
For more information contact Larry Harker. (202) 5868447.
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International Student Exchange ProgramCosponsored by DOE
and the American Nuclear Society. this program arranges and supports
the bilateral exchange of U.S. graduate students with the ocuntnes of
France. Germany. and Japan. Annually about 10 students from the
United States visit European and Japanese universities and research
institutes. and an equal number of foreign students visit Argonne
National Laboratory at different times of the year. More information
about this program can be obtained by contacting Argonne National
Laboratory. Division of Educational Programs, at (708) 252.4114.

Postgraduate Research Programs -- Postdoctoral research
appointments to conduct research at a DOE facility are available
through several national programs sponsored by DOE's Offices of
Erre Research, Health and Environmental Research, Fossil
Energy. and Fusion Energy. These programs support postgraduate
study in specified areas of interest to DOE. Appointments are
available each year through the following programs:

Alexander liollaender Distinguished Postdoctoral Feliowships
(Life and Environmental Science)

DOE Distinguished Postdoctoral Research Program (Physical
Science, Engineering, and Math Computational Science)

Fossil Energy Postgraduate Research Training Program
Fusion Energy Postdoctoral Research Program
Global Change Distinguished Postdoctoral Fellowships
Human Genoa* Distinguished Postdoctoral Fellowships

tdditional information about these national DOE postdoctoral
programs is available from the Oak Ridge Institute for Science and
Education at (6151576 -1089.

Individual laboratories offering postgraduate research opportunities
are shown on matrices in the Facility Descriptions section of this
catalog Contact the education office at each facility directly for
information about the programs at that facility.

University Reactor Fuel AssistanasFor more than 25 years.
university -baud reactors have played a prominent role in the
Nation's training and research in nuclear science and engineering.
They are also widely used in the study of chemistry, physics, geology.
biology. and Miteridb sciences. Currently, 33 university research and
training readeas are (venting in the United States. The Department
loans universities the fuel needed to operate these reactors and also
provides binding for fabricating fuel elements. In addition, the
Department provides reactor-sharing grants to universities that make
their reactors and analytical facilities available to educational
institutions lacking such resources. For more information contact
Larry Barker. (202) 586-8947.

411ADUATE. ,
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University Research Instrumentation (URI) ProgramThis program
provides financial assistance on a competitive basis to university
research groups for the purchase of sophisticated, state-
of-the-art research instrumentation required for advanced energy
research. Participation in the URI program is limited to universities
and colleges in the United States that have actrie. DOE -funded research
Projects of a minimum of $150,000 during the past 2 fiscal years in the
research area for which the application is being submitted. The
objective c i the URI program is to strengthen the ability dunkersities and
colleges to conduct long-range, energy-related research by helping
them acquire specialized research instrumentation. Award recipients
are selected on technical merit from responses to annual solicitations
for applications. Although all energy research areas are eligible, eampks of
the state-of-the-art butrummts provickd under this program are a confccal
law scanning light micrascore at Cornell University, a scannkg tunneling
microscope at the University of Virginia, an X-ray photoernissian
spectroscopy system at California Institute ofTechnolosbs and an electron
paramagnetic resonance spectrometer at Arizona State University. For
more information contact Michael Wolfe. 12021586-5462.

Unk.sity-Based Research In addition to its education programs.
DOE funds research projects carried out on college and university
campuses nationwide. These research programs prmide valuable
training for thousands of students each year, particularly graduate
students. and help faculty members stay current in energy-related
areas. In some cases, these research initiatives have explicit
educational goals. For example, DOE's Office of Environmental
Rest( ration and Waste Management IEMI has established three
unir ersity partnerships: in New Mexico. in South Carolina, and
are dyer with predominantly minority colleges and universities
0-.13CUsl. These partnerships involve university consortia linked to a
DOE facility to encourage the preparation of students for careers in
disciplines supportive of the EM mission. Another example of a
research program with explicit educational objectives is the Office of
Civilian Radioactive Waste Management's 111W51 research program for
MECUs. For more information on EM's programs contact Isiah Sewell
at 1301)903-7643; for information about RWs programs, contact
Ginger King at (2021586-2835.

Similarly, the DOE Experimental Program to Stimulate Competitive
Research tEPSCoR) is designed to enhance the capabilities al designated
States to conduct nationally competitive energy-related research and
to develop science and engineering manpower capabilities to meet
current and future personnel needs. Eligibility for these awards is
nesbicted to the Sege plamirgeornrnittres for the following Algeria
Arkansas, Idaho. Kansas. Kentucky, Louisiana. Maine. Mississippi,
Montana, Nebraska. Nevada, North Dakota, Oklahoma. South
caroura, South Dakota, Vermont, West Virginia. Wyoming, and the
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Commonwealth of Puerto Rico. For more information contact
Donna Prokop, (202) 586-8910.

Used Ewer-Rabaul Leborately EquipmentThe Used Enerab,
Related Laboratory Equipment grant program makes availabk to
colleges and universities laboratory equipment purchased by DOE
for research but no longer needed by any departmental facilities or
contractors. Examples closed equirmut given to unhersities order
this program range from power sspptim,ovglns epre, data recorders,
a m p fi fi e r s , and voltmeters to more sophist' icated, special-purpose items,
surn as infusion ponies, bar scopes, and ices power-supply pumps.
Available equipment is listed monthly in a catalog that is available
through subscription from the US. Comment Pritirg Office and ir.
the MIX dial-up computer database. Ile program operates on efirat
corm and qualifier basis, with crativard shipping the only ogxrases
the recipient incurs. Title to the equipment Es wsted in the recipient
institution. For more -dorm lion omelet Lacy Rader, (202) 5864047.

DOE also supports programs designed to improve public
understanding of energyzelated scientific topics and to encourage
more students to aspire to careers in technical fields. Some major
initiatives in this area are surnmarised briefly in this section.

"Braids,' Tins0a" VikeThis 20-minute human interest
documentary inspires girls in Major and senior high school to pursue
careers in science and technokogy. 'Breaking Through" features the
exciting fives of women from Sandia National laboratories/
California, Lawrence Livermore National Laboratory, and the NASA
let Propulsion Laboratory at work, at home, and at play.

Debuting on public television, "Breaking Through" will be available
for use by educators, interested organizations, and individuals. A
shorter, 15-minute version is also being produced to provide
additional fiembility depending on the age and attention span of the
audience. For informations on ordering see the Other DOE Related
Materials section, page 145.

Energy Eminameat SireslakrThe Energy Environment
Simulator is a tool to enhance Science curriculum by contributing
to all levels of student and faculty understanding of science through
the enersb. question. It is a mechanism to educate the public in
science and energy. The Simulator is a computerized simulation of
our energy resources, energy consumption, and environmental
effects. It provides instantaneous readouts for each of the factors
involved. The program places the participants in the position of
having to come to grips with the energy problenz Funding is

Public Undersbnding
of Science and

Other Programs

Itraaldng Through' inspired honor Nob and
Nob. Nob pots to consider carom
science and technology thtoutall
exploration of the unions working at DOE
and NASA %aim.
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molded by the l'S. Department of Energy. The program is being
developed and operated by the Assalated Western Unbersrties
Northwest Division. For more information contact John Taber.
15091 375-3090.

Enyhronmenlal Restoration and Waste Management Education
ProgsamsThe U.S. Deportment of Energy has a mandate to help
mom the availatility of personnel to meet its needs in environmental
protection as well as in hazardous-waste management. Projections
show a growing need for scientists, engineers. and 1,.chnicians for a
sanety of positions in these vital areas of work. Through the Office
of Environmental Restoration and Waste Management and the
Office of Civilian Radioactive Waste Management, DOE supports
many education programs that are specifically designed to
encourage students to prepare (or these careers.

Some programs. such as the Environmental Restoration and Waste
Management Fellowship and the Civilian Radioactive Waste
Management Fellowship, have been identified previously in this
catalog. In addition, many of the programs listed in the Facility
Descriptions section insolve research experiences or other activities
that build on DOE's environmental-restoration or waste-
management programs. Other activities include workshops and
teaching materials, such as the -Science. Society, and America's
Nuclear Waste' curriculum foe grades 8-12. Detailed information
about workshops and other programssponsored by the Office of
Civilian Radioactive Waste Management can be obtained by calling
Cinger King at 12021 586-283S.

The Waste Management Education and Research Consortium is
another example of how DOE supports education in this area. The
Consortium was created in 1990 as a partnership of New Mexico
State Urintrsity. the University of New Mexico. and the New Mexico
Institute of Mining and Technology in collaboration with Los
Alamos National laboratory and Sandia National Laboratories. Its
mission is to expand the Nation's capability to address issues
related to the management of all forms of waste via education.
technology development. and information transfer. Currently,
more than 2,000 precollege students, college students. and
professionals receive the education benefits. and more than
40 technolothdevelopment projects are supported under this
initiative. Information on this and other programs sponsored by
the Office of Environmental Restoration and Waste Management
can be obtained by calling Isiah Sewell at 1301) 903-7643.

Formal Partnership Memoranda of UndentandbigMany of
DOE's new mathematics and science education initiatives are
canied out through partnerships with schools, businesses, museums.
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and other entities that can offer expertise and support In addition,
to broaden program outreach. the Department has established formal
partnerships through agreements with other Federal agencies and
with private-sector organizations. Most of these agreements will be
implemented with the assistance of DOE's national laboratories.

The Department has signed memoranda of understanding directed
at encouraging more students to pursue careers in science,
mathematics and engineering with the National Aeronautics and
Space Administration, the Appalachian Regional Commission, the
Department of Agriculture, the Deportment of the Interior, the
Tennessee Valley Authority, the Department of Education, and the
Environmental Protection Agency (EPA). In each case, DOE has
sought to strengthen existing laboratory-based programs and to
broaden the scope of the potential contributions that can be made
by leveraging the laboratory resources. As an eampk of one
partnership, DOE and EPA are collaborating on the SWOOPE
precollege program (see page 17), which teaches children science
and mathematics through observations of the environment

The National Enersti Research Supercomputer Center at Lawrence
Livermore National Laboratory provides aCCeSS to 3 supercomputer
donated by the Ow Research Foundation for educational programs
throughout the United States. This Cray X-MP, designated the
National High School Supercomputer (see page 13), is being used
as a laming tool by thotnaids of high school students and teachers.
Access to the supercomputer strengthen educational partnerships
between DOE laboratories and schools by providing an avenue for
DOE professionals to work directlywith educators on bridging the
gap between textbook concepts and real-life applications.

DOE also signed a formal agreement with the Mid-Atlantic Coca-
Cola Bottling Company, which will help make funds available for
inner-city and rural students to participate in DOE summer
programs at the national laboratories and to work with leading..
edge technologies. The firs student participant, from the District
of Columbia, studied at Oak Ridge National Laboratory.

A partnership between DOE and the Cray Research Foundation
supports the National Science Bowl* (see page 14). Regional
competitions are conducted annually across the country at DOE
and other t.cilities. Winning teams travel to Washington. D.C., for
the national finals held in April. For more information contact
Rich Stephens. (202) 586-8943-

FUTURESFUTURES is a video series designed to stimulate
student interest in mathematics. Classroom scenes with nationally
renowned teacher Jaime Escalarge introduce mathematical

Jaime Escalante, the well-Imorm huh school
math teacher portrayed to the Academy
Avardvnnntng Ohs 'Stand and Delmar.' a
the host of FUTURES. an upbeat. nut -paced
Publ.< Broadcasting Semot sines tocusmp
on toe understanding and use of
mathematical concepts
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principles, such as ratios, fractions, velocity, and volume. Some
videos include irterviews with specialists in high-technology careers.
They explain why studying mathematics is so important to preparing
for future careers. FUTURES specials, which have been shown on
public television, include 'Math, Who Needs kr in 1992 and 'living
and Working in Space" in 1993. The latter emphasizes that space-
related jobs are not restricted to astronauts or scientists with graduate
degrees. This special highlighted how people are needed in design,
ccnstruction,trarnpOnatket rnanagerrot. health cart, food peockxbont
and a wide range of other fields not generally associated with space
exploration. DOE ccsponsors the series with ARCO, IBM, McDonald's.
the MacArthur Foundation, the National Science Foundation, and
the Carnegie Corporatico of New Yak Nationwide. teacher workshops
are conducted to demonstrate how the tapes can be used effectively
in the classroom around the country and at some DOE Lacilities. For
more information contact John (Milan, (2021586-1634.

Lae Vega JASON Project Science Consortium The JASON
Project began as the dream of Robert Ballard, a Woods Hole
Oceanographic Institution scientist Dr. Ballard is best known for
his discoveries of the Manic and the German battleship Bismark
shipwrecks. In a quest to motivate and excite students in science
and technical careers. Ballard established tie JASON Foundation for
Education. s .

A unique partnership was formed with government the local
business community, and the School-Community Program. Clark
County School District, called the las Vegas JASON Project Science
Consortium. The Consortium brings the JASON Project to
approximately 30,000 students, transporting them from the desert
to the oceans of the world via "telepresence." Through interactive
science. JASON will capture students' imaginations and expand
their understanding of science, mathematics, and relationships to
other technologies. The JASON Project is affiliated with DOE's
Nevada Test Site and Yucca Mountain Site Characterization Project.
For more information contact Rudy Cruz. I 02) 295-3521.

Magic School Bus - -Based on the popular children's books
published by Scholastic, Inc.. this Public Broadcasting Service series
will premiere in 1994. 'The Magic School Bus." a fully animated
program produced by Scholastic Productions. is designed to motivate
young children toward careers in scientific fields as they follow
Ms. Frizzle, a teacher who takes her students en field trips filled with
scientific adventure and mystery In addition to the Department of
Energy. other major contributors to the development of the reflex
include the National Science Foundation (NSF) and the Carnegie
Corporation of New York. DOE is actively involved in developing
collaboration on informal museum education outreach initiatives

u
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with Scholastic Productions, the Association of Science
Technology Centers, and others to promote the series. For more
information contact Kasse Andrews-Weller, (202) 586-8949.

Museum' Science Ellocatioa PrognisSince 1991, DOE's
Museum Science Education Program has helped increase the
public's understanding of science through energy- related
exhibitions, programs, and media in scienceJtcchnology centers,
zoos, aquariums, and other museums. During 1991 and 1992,
19 institutions were funded through an annual appropriation of
f 1 million. Some recent recipients include the Lexington
Children's Museum, New York 7,00logical Society/Bronx Zoo,
South Dakota Discovery Center and Aquarium, SciTech in
Aurora, Illinois, the Exploratorium in San Francisco, and the
Discovery Center of Idaho. For more information call (Sasso
Andrews - Weller at (202) 586 -8949 and ask for the proper forms
or see the Document Request Form on page 149.

Public School 92 in New Cork CM msns
the Manhattan Children museum. wove a
Ms. Mute loekialite greets them to explore
the ocean.

The Globehead Candy stars In a clayrnation
cartoon featured in the exhibition 'Our Urban
Environment' funded in pad try DOE at the
California Museum of Science and Industry in
Los Angeles
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Museums and Science CentersThe American Museum of
Science and Energy. Oak Ridge. Tennessee; Bradbury Science
Museum. Los Alamos, New Mexico; Brookhaven National
Laboratory Science Museum, Upton, Long Island, New York;
Leon M. Lederman Science Education Center. Batavia. Illinois;
and National Atomic Museum, Albuquerque. New Mexico, are
supported by DOE at or near the laboratory sites.

Mile some of these facilities haw exhibits rev' collections centered on
a specific topic. all of them are dedicated to the presentation of
science with the aim of increasing visitors' awareness of advances
in the understanding of the physical and tie sciences: mathematics
and computer sciences; environmental issues; and energy
technologies. uses, and policies. Each achieves this increased
awareness in a %witty of ways to include displays; models; interactne
exhibits; lectures and demonstrations; historical collections; and
the offering of cdamlicnal Pr:grants, kirs, and student competitions.

National Eneege information Calks (NEIC)The NEIC serves as
the primary point of contact for access to Energy Information
Administration (EIA) data and publications. The staff answer
general questions on energy and specific questions on energy data
via telephone, by letter, or in person from State and local agencies.
the aurkmic canmenity. industrial and commercial organisations,
the news media, and the general public. The NEIC provides
ordering information for ELS publications and machine - readable
products, provides complimentary copies of blank data-collection
forms, and operates a public reading room containing EIA
publications. The NEIC can be reached at (2021586-8800.

NEWTON NEWTON is an international cemputer bulletin board
system operated for teachers, students, and the general public by
Argonne National Laboratory. NEWTON features "Ask A Scientist;
in which Argonne scientists and others will post short answers to
students' questions on various topics and provides teachers with
the option to netwadt with other teachers nationwide. The bulletin
board can be reached by Internet, Telnet to newton.depantgoi or
by dial up at ( 708) 25242.4). 300.19200 Baud: N81. To log on to
the system, type "cccotext" and then choose to enroll as a new
user. Questions about NEWTON can be answered electronically by
Telnet at help@newtondepanlgov or by voice at 1708) 252 -6925.
See the Other DOE Related Materials information on page 147.

"Nortimed Women la Sellars'Recogrrixing the need to
include women in the educational programs of the U.S.
Department of Energy and to encourage them to enter into and
continue in further eduation in science and engineering.
Associated Western Universities Northwest Division will update

f) r.
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and reprint the current role model publication. "Northwest Women
in Science.' It will be disseminated in the Pacific Northwest Abska,
Val*. Montana, Oregon, and Washington. For more infornution
contact John Taber, (509)375-3045.

OREN OREN (Oak Ridge Educational Network) is a widearea
computer network prodding electronic communication ilities
for educational purposes. Funded by DOE and established by Oak
Ridge National Laboratory (ORNL). OREN allows teachers,
students, and other users acass to the Internet network. Some of
the many resources available through OREN are ERIC. the library
of Congress, NASA Spacelink. eMath, Internet Relay Chat, and
Archie and CopherAYAIS. To obtain more information on
eligibility, contact ORNL's Office of Science Education and External
Relations at (615) 576-9495 (electronic mail addresT wOc(loml.,gov).
See the Other DOE Related Materials section, page 147.

REACTSIn 1990, several EG&G Energy Measurement employees
founded a nonprofit organization called REACTS (Rediscovery
Education Activities Create Tomorrow's Scientists). In association
with DOE's Nevada Test Site, REACTS enlists volunteers to develop
interesting and exciting science demonstrations and train others
to pertorm the derronstrotions 6ar elementary and secondary sthool
students in their classrcan A typical REACTS demonstration has
p r e w h o o l e r s bugling and yelling co:Redly as a bladc pk of aminoniun
dichromate bums and spurts red-hot ash like a molten volcano.

REACTS volunteers visit as marry Santa Barham, California, ama scharts
as possible, working toward the gaol of buikfing a stunly foundation in
the avnmunity and expanding the program throughout Calikrnia

School Partnership ProgramAs part of the President's National
Partnerships in Education Program, DOE, its field offices, and
laboratories have formed partnerships with more than 150 local
elementary and secondary schools. A few of the many examples are
the Nevada Test Site and sa soots in surrounding counties, Oak
Ridge National Laboratory and the science departments of six local
high schools, the Western Area Power Administration and Skinner
Middle School in Denver, and the Morgantown Energy Technology
Center and the Monongahela School District Education Alliance in
West Virginia. The entire Atlanta Public School System has entered
in partnership with DOE's Atlanta Support Office. The Marty Indian
School in Marty, South Dakota, has DOE's pledge to implement
science and math education programs and to assist in the school's
expansion and upgrade of its computer resources. Computer
assistance was provided by Ch mgo Field Office, Kansas City
Support Office, and Princeton Plasma Physics laboratory as well as
Computer Data Systems, Inc

Bran* Joshes. an intern at Oak RxIge National
laboratory. demonstrates the Oak Ridge
ECILY:abOrtil Network for Maryland Congress.

woman Constance R Morella at the National
Academy or Sciences in Washington. D C
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The Pantex Plant provides employees the opportunity to go to the
schools and supplement the regular teachers' instruction with
guest lectures. In the 1992-93 year, about 20 employees made
presentations to 28 schools. This involves about 1,100 students
and a total of about 225 presentations during the school year. The
presentations include the following topics: light and ot3tics,
scientific research, fossils. photography. animation, aviation.
pulleys. lasers, computers, engineering and design, and robotics.

Adopted or partnership schools receive loaned equipment and
materials, career counseling and tutoring, field trips to scientific
facilities, help with science fair projects and judging, and other
forms of support. For more information contact Rich Stephens,
(202) 586-8949.

I J
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Science and Technology Education Program (STEP)
Established in 1990 at the Nevada Test Site. the Science and
Technology Education Program (STEP) addresses the critical
shortage of trained personnel available for Environmental
Restoration (ER) and Waste Management (WM) careers by
funding development of educational programs in ERWM areas
and in mathematics and science enhancement activities. For
information about STEP activities, contact Rudy Cruz at (7021
295-3521. Among the programs funded the past three years are
the following:

Introduction to Technology (1990) is a pilot project that motivates
student interest in mathematics and science. The course includes
biotechnology, robotics, Information/communication technology,
and physical technology. Students apply their new understanding of
technology to problem solving and to the design, development
maintenance, and operation of systems in each technology studied
The technology classroom concept was so successful, the State
legislature mandated the program to be taught to all Nevada
students before completing the 8th grade.
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working in a variety of research settings. The videotapes are aired
at scheduled times on Public Broadcasting Service stations. In the
classroom, the series can be enhanced by educational materials
designed to motivate students toward careers in science. The
development of these instructional materials and workshops has
been supported by the Department of Energy's Argonne
National Laboratory and the Chicago Science Explorers
Program. (See New Explorers Partners. page 16.1 Others
contributing to the development of the program are the Amoco
Corporation, Waste Management, Inc., and Duracell. More
infomiation about the video series and teacher's guides can be
obtained by calling 18001621-0660.

Other ProgrameIn addition to the preceding programs, DOE
facilities and field offices conduct a number of ongoing formal and
informal programs, including research opportunities for students
and teachers; workshops and institutes; supplemental materials
development: in-house tours, lectures, and demonstrations; direct
classroom instruction: support of such special events as National
Chemistry Day. Earth Day, and National Science and Technology
Week: judging of science fairs: mentoring students and teachers:
community outreach; and a variety of special events. For example.
Fermi National Accelerator Laboratory offers a Saturday Morning
Pksics lecture series for high school students and a workshop on
particle physics for junior high and middle school teachers. The
Continuous Electron Beam Accelerator Facility conducts a
monthly science senes that brings 200 to 300 students from
grades 6.-12 together fora participatory evening seminar and
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informal discussions with community scientists and engineers.
Pacific Northwen Laboratory provides a Sharing Science with
Schools program for junior and senior high schools. Numerous
DOE offices are also invohed in outreach, for asample

The Albuquerque Field Office o:nducts a suconsful
mentoring and tutoring program in the Albuquerque
public schools and on neighboring Indian resonation
The Amarillo Site Office through its Pantex
supports a variety of programs, including the "Voyage of
the Mimi.-a full-year, multimedia science program based
on the emenences of theAllini, a resew vessel used to
lccate and study whales.

The Atlanta Support Office has a partnership agreement
with the entire Atlanta Public Schcot System and supports
several special university consortia that enhance campus-
based research and education programs.

The Boston Area Office has developed and distributes a
guide to enerti.related instructional materials.

The Kansas City Support Office, along with many other
Projects. works with the Wornkrsoape Children's Museum
in Shawnee, Kansas, on the development and mansion of
energy and environmental displays and programs.

Student programs seek to stimulate student interest in scienm
careers and improve general scientific literacy. Teacher programs
aim to build content inowledgn imProve instructional 54,14'4;
increase career avrarenesg improve understarding of relationships
among science, technology, xd society; and improoe supplemental
materials.
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This section provides brief descriptions of the U.S. Department of
Energy national laboratories, technology centers, and other
facilities that sponsor or host DOE education programs.
Descriptions appear in alphabetical order and contain tables that
list specific programs offered at each site. With these tables. it is
possible to quickly identify activities that serve a particular
audience or target group. Some general information is given for
each program to help determine which programs are likely to be
the most beneficial to an individual. For more detailed
information, educational program contacts are listed for each
facility. These persons are responsible for the overall operation of
programs at their respective sites and wilt provide information or
refer calls to the appropriate program manager.

The U.S. Department of Energy supports more than 800 education
programs at its facilities. Each year. individuals from throughout
the world participate in these programmatic activities that are
designed to make available the extensive resources of DOE's
network in support of the national education goats. See the
Federal Science. Mathematics, Engineering, and Technology
Education Strategic Planning Framework and Priority Framework
on pages 6 and 7. Precollege students and teachers. community
college and university faculty, postdoctoral candidates, and the
general public benefit from these programs. Science,
mathematics. engineering, and technology education are
significantly enhanced through these efforts. The result is
improved understanding and increased interest in energy-related
issues and careers.

In using this section, note that program names used at a particular
site may differ somewhat from the more generic titles used in
Figure 8 and in the Program Descriptions section in this catalog.
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AMES LABORATORY

Ames, Ian

Operated by Iowa State University

Ames Laboratory (Ames) conducts basic research in physical
chemical, materials. mathematical, and engineering sciences.
Ames performs related studies in materials synthesis and
processing. materials reliability, and nondestructive evaluation.
This fundamental research program is maintained to provide
solutions to energy-production and -use problems in the
medium- to long-term regimes and to address other problems
of national importance.

Primary program areas at Ames are basic energy sciences, fossil
energy, high-energy physics, nuclear physics, environmental
sciences, environmental restoration and waste management,
nuclear-energy research, and nuclear safeguards and security.
Extensive interaction with Iowa State University is achieved
through faculty appointments, graduate student training.
science education, facility sharing, and technology-transfer
programs.

DESIGNATED SCIENTIFIC USER FACILITIES
Coal Preparation and Characterization Facility
Materials Preparation Center

EDUCATIONAL PROGRAM CONTACT
Connie Hargrave
Educational Coordinator
108 Office and Laboratory Building
Ames Laboratory
lowa State University
Ames. IA 50011
(515) 294.9682

Unger them:mini eye at Bob runnel elementary school
teachers Beira Pauly. Ann Sarnencier.ang Roberta vansco
test toe 34Vey of Or. .5 h0,1501010 armor:is AS pall of tie
Natainal Geographic Xlesrienyant summer InSlItUft fled at
WES LabOOOCIfy
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1111 ARGONNE
NATIONAL
LABORATORY

Argoone, Blinds

Operated by the University of Chicago

Students on a ,lead Inp to Argonne fill out
recirstratan Ranks ton tht", ,3010b00$
monrronN lodges for 5510 New Explorers
e.penent.:
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Argonne National Laboratory (ANL) conducts applied research
and engineering-based development in nuclear fission and other
energy technologies and scientific research in basic physical
and life sciences. Research and development at ANL links
technology-based research with engineering development from
concepts to applications. Primary research and development
program areas at ANL are nuclear energy, basic energ) .ciences,
conservation and renewable energy, biological and environmen-
tal research, and superconductivity.

DESIGNATED SCIENTIFIC USER rACILITI ES
4-MV Dynamitron Facility
Advanced Photon Source hinder construction)
Argonne Tandem Linac Accelerator Facility
Biological-Materials Growth Facility
Facility for High-Resolution Atomic Spectroscopy
High-Voltage Electron Microscope Tandem Facility
Intense Pulsed Neutron Source
JANUS Biomedical Research Reactor
Users Support Center

EDUCATIONAL PROGRAM CONTACT
San) Bowen. Acting Director
Division of Educational Programs
Argonne National Laboratory
9700 South Cass Avenue, Bldg. 223
Argonne, IL 60439
(7081252 -3374

tl
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III ASSOCIATED
WESTERN
UNIVERSITIES

Salt lake City, Utah

Operated by the Associated Western
Universities. Inc.

Teacher Research Associates (TRAC) Program
paroopant Clemontaw Rountree (left)
discusses tor findings eith Lawrence Berkeley

Labatal0W ILEA) sclortIttJel Haver Ibe
TRAC Prugratn Is Arran/staved by the

&metaled Western Un Ivereges (AWU)
consortmen
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The Associated Western Universities (AWU) is a consortium of 45
colleges and universities located primarily in the western United
States. As a contractor to the U.S. Department of Energy (DOE).
AWU coordinates a variety of regional and national science
education programs that provide opportunities for precollege
students. university students, university faculty, and recent
university graduates to participate in research at more than
40 DOE-supported facilities across the United States. These
cooperating facilities, which often supplement the funding AWU
receives from DOE's Office of University and Science Education
and Office of Environmental Restoration and Waste Manage-
ment, include not only the multipurpose national laboratories
but also smaller dedicated facilities, such as the Inhalation
Toxicology Research Institute, the Laboratory of Biomedical and
Environmental Sciences at UCLA, the Stanford Linear Accelera-
tor Center, and the National Renewable Energy Laboratory.

EDUCATIONAL PROGRAM CONTACT
Thomas Squires
Associated Western Universities, Inc.
4190 South Highland Drive, Suite 211
Salt Lake City, UT 84124
18011273-8916
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EDUCATION RRCIORA;IS CA.TAtOD

ASSOCIATED
WESTERN
UNIVERSITIES
NORTHWEST
DIVISION

Richland. Wuhington

Operated by Associated Western
Unnyrsities Northwest Division

Graduate students Parh CrOanng in DOE's
Graduate Student Research ParherDatut
program admustered Dy Associated Western
Universities Nortnwesr oration conduct
research on coyote papotanons at the Natrona!
Energy Research Park

60
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Associated Western I Iniversi ties Northwest Division is an associa-
tion of 59 schools to Alaska. Idaho. Montana. Oregon. and Wash.
ington. Associated Western Universities Northwest Division
conducts appointment programs in science and engineenng and
works cooperatively with DOE contractor laboratones in the
Richland area

Associated Western l'niversities Northwest Division programs
include undergraduate research participation. graduate student
research, and faculty research appointments in chemistry. math.
ernatics. metal r)., physics. computer science. engineering
(nuclear. mathenvanc.al, chemical. and electrical biology. radio-
biology. environmental science. and altemative.enerav studies.

EDUCATIONAL PROCRA.M CONTACT
John Taber
Associated Western Universities Northwest Division
100 Sprout Road
Richland. WA 99352-1643
(5091 375.3090



261

ASSOCIATED we STERN UNIVERSITiES'NORTiIINEST DIVISION

ASSOCIATED WESTERN
UNIVERSITIES NORTHWEST
DIVISION

09FCCIl FCE
4 ' 5 , N , N10 16 lb.

How 1,471Cdas. S. T 30 11113MIL213111111=1111611111146...1Sencar i S19,2)
1 S. U. O.

..... Arr4e.n Teacher aro Sa.n1 V.. , P.1 2IIIr,

5*

5*

Mil
X

X

X

IS

112

Az. IA
OR WA

51554.1

P0c0049. F 44411y InImacOon .1. Prac Nor...
Istommy (Pt., 1(5121

P4426494 Stud.I Rat.. Part4S014.4 ai Pom74 .

9,94.**Mlataclory ans Westr.$4.4 11010691 , 0(5-12) X 39 WA

F.d4try II... Parto.664 F 30 3m X X X X X 209 0454101
Otakel4 SA.. 1.1.4 14....... 0 as 7m X XXX X 77 6595.4
13.3.1VP401690010 19.05.P.Mapracm O. P 12 m

12*
10*.

1

1.1 3d

X X
X X

X X

131131:181,1

X X 3075 145641,704

.....^....
_____I

Wire Ammon .9 11.6enc Pralmen U.O.F

t0sFur..2 94,..6.90 P. 3. T
644.9411,3444, . U.0.F
Son. and Er....r5 71044.1, 64.4.14. (SEM% U El 'O. ILIMIL1113131111
S..7.14, W5007104. and NM). U.O.P F I. 2d LauuLlEsPILIMULNIIIII

NON
MENU

,

,Imminuis

.

3C4)

i

11611611

4-U60.W.6.10 $01000 0.53.110 P.m... ft.', U El '0.
vu4ril,riiilm Tr d

E..., Eponym.. S.M. P.63mm I S, T. U. O. F. P

.

1 0

MIN1311

II
106.069 E.chripe Program U. P

1.1.401W5*ml m Sow.' , S, 7114.121.0 II AX. X1.11t.
CRAM

3111:01111,60.15*1610100 Proc.r. 418050 4,41T 00.1.904
ow.. 0 kw pew* 800.10.1 koc... or urAm0,7 1.09 ao Paar "magma

'On.* *T.40 50*5*5*2 tto COE Irdlry. on.* CM... sea ..1,4401441 DOE WM" 6 m ol.14,4mn.cey. unvemam
00.. 110051 P.*. mode Onctvo mogromplesconla

.04110m010 WIN.11 WHOM. P.m. 0.4ndsvotpd 1013544 Wow Somme 4.14.44.1. row m1100 m.k.7.1.1.600,00~my 10 co tadd *S.10* pen 114

BEST COPY AVAILABLE

Ps.

4.. 60

61



.10

.

Dt.feATION PROGrtAt2.S.CATA4pC.

BATES LINEAR
ACCELERATOR
CENTER

Middleton. Massachusetts

Operated by Massachusetts Institute
of Technology

Dunne a Massachusetts Institute of lechnot
090 incepenaant Activities Penoa. Physics
'cache, Stan Pzepecia makes a KM about
momentum and energy conseneabon by lying
on a bed 01 reds wink his student. Derek

Garvey crushes a %negate block wan a
sledgenammer (Vepectu sue'aved to
participate in the Bites Ntratat and Particle
Physics toe man School teachers oioalarn
and the teae^er Research Associates MAGI
Program
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The William Ii. Bates Linear Accelerator Center, which is
operated by the Massachusetts Institute of Technology for
DOE. has two primary objectives: ill the production of expert.
mental data in medium-energy nuclear physics and 121 the
education of highly trained scientists for employment at
universities. DOE laboratories, and industry.

A high-intensity, high-resolution electron beam (1 GeV) is used
to study nuclear properties. Programs are currently under way
to measure charge. current, and magnetization distributions;
photoreactions: coincidence reactions: and polarized-beam
interactions.

About 200 participants from more than 50 institutions are
active in the research program. The center has produced 5 to
10 percent of the Nation's doctorates In nuclear physics during
th^ past few years.

EDUCATIONAL PROGRAM CONTACT
William Lobar
Bates I.inear Accelerator Center/MIT
F.O. Box 846
Middleton. MA 01949

(5171245.6600

air
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.EDUCAllON VTOCrFttttTS'CATALO(i

BONNEVILLE
POWER
ADMINISTRATION

. WasibIngtoo, D.C.

The ftonnentre Pourer Adminrstratuser

supports education taverns
throughout rts unrest, area
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Bonneville Power Adrr.inist:ation IRPA1 is a U.S. Department
of Energy power marketing administration that has provided
service to the Pacific Northwest (or more than 50 years. SPA
provides wholesale electric power service to a 300,000 square
mile area that encompasses Oregon, Washington. Idaho. western
Montana. and portions of several other states in the Columbia
River drainage basin. As part of its mission, the BPA plans and
acquires generation and conservation resources in the region.
plans and constructs regional and interregional transmission
facilities, plans for the equitable distribution of the benefits of
the Federal Columbia River Power System among regional
utilities, and carries out fish- and wildlife-related mitigation and
enhancement measures. The BPA uses revenues from the sale
of power and transmission services to recover the costs of
operating the system; to repay the federal investment in the
system; and to back the financing of new power generation and
transmission facilities, conservation measures, and fish and
wildlife activities.

EDUCATIONAL PROGRAM CONTACTS
Roger Seifert Rita Owen
Bonneville Power Bonneville Power

Administration Administration
U.S. Department of Energy P.O. Box 3621. EA
Washington. DC 20585 Portland. OR 972083621
12021586.5640 15031231-6860
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EDUCATION PROGRAMS CATALOG"

1.1 BROOKHAVEN
NATIONAL
LABORATORY

Upton, New York

Operated by Associated
Universities. Inc.

Chuckeudr Pony G &nivel Conyers. and
Enna Thompson wooers of the 49th
annual Beta Kappa Chi rutforsal science
compshoon spent a summer clomp
research in the Undergraduate Student

Research Parbopen On ISRPI program at
Brookhaven National Uboratory
cosponsor of the competMon *rib Me
National institute of Science
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Brookhaven National Laboratory (BNL) conceives, develops,
constructs, and operates complex research facilities for the study
of fundamental properties of matter. BNL conducts basic and
applied research in technology-bare areas, supports research
facilities, and establishes important new directions for research.
Major disciplinary strengths at BNL are high-energy, nuclear.
and solid-state physics; chemistry: and biology. The primary
program areas at BNL are high - energy physics. basic energy
sciences, biological and environmental research, and nuclear
physics.

DESIGNATED SCIENTIFIC USER FACILITIES
Alternating Gradient Synchrotron
Double MP-Type Tandem Accelerator Facility
High Flux Beam Reactor
1SW168 Small Cyclotron
National Synchrotron Light Source
Relativistic Heavy Ion Collider (under construction)
Scanning Transmission Electron Microscopy Facility
60 -Inch Cyclotron

EDUCATIONAL PROGRAM CONTACT
Karl Swyler
Educational Programs
Brookhaven National Laboratory
14 Brookhaven Avenue. Bldg. 438
Upton, NY 11973
(5161 282-7171
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BROOKHAVEN NATIONAL
LABORATORY
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A young tartar discovers he sounds or sLlerce during a tour at the Brookhaven
Knout Laboratory Science Museum.

Rtnked by his mentor. Mark Weal. and ho parents. Craig and Toni Thom. Nun
Thom chsphys some ol the data he produced &Mb a traceelement nucroprobe at
Brpoicheyen Rabbit Laboratory's National Synchrotron laght &Alma His use of
the probe to errestrgate the elemental content ot clam shells as an indicator of
Pclubon won hen t e Wes660:Arse SOW. Talent Search

...2

4.6'4

Brad Terns of Setauket. New York. holds Ns
winning entry. a trophy for his school. and a
St SO Radio Shack gill cerbltale at the Mado
Bridge Budding Contest sponsored by
Brookhaven National Laboratory
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Newport News. Virginia

Operated by the Southeastern
Universities Research Assoc;stion
(SUM)
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The Continuous Electron Beam Accelerator Facility ICEBAFi is
being built as a national. designated, scientific user facility for
nuclear- physics research. When operational in 1994. CEBAF
will enable scientists to study the structure of atomic nuclei
with unprecedented precision. The accelerator will use 338
superconducting, radio-frequency accelerating cavicits. The
computer-based accelerator control system, already opera-
tional, has been adopted at other laboratories.

I .1 if-

t.. I

DESIGNATED SCIENTIFIC USER FACILITIES
Entire Facility (under construction)

EDUCATIONAL PROGRAM CONTACT
Kathryn Strozak
Educational Programs Coordinator
Continuous Electron Beam Accelerator Facility
12000 Jefferson Avenue
Newport News, VA 23606
(804) 249-7028
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CONTINUOUS ELECTRON
BEAM ACCELERATOR
FACILITY
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1111 FERMI NATIONAL
ACCELERATOR
LABORATORY

Batavia. Illinois

Operated by Universities Research
Associates. inc.

Middle schact teacher Demi WAS

Ms handmade electric motor Is the -Motors to
Mictophoties' Science Adventure at Fecrnetela

In the AChWitlIft. teachers bun microphones.
loudepenters. headphones. and other &Aces
tint nostrate the laws el airatrorneprostsm.
tow presented Ot Japanese PhYsks teachers
at ro UnttoS Stetes-deparrChen contemn:*
on physas education inspired Pas marl
approach to to cheap those heetemernal
canapes.
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The primary research and development program area at Fermi
National Accelerator Laboratory (Fermilab) is high-energy
physics. In this program area, elementary-particle physics is
explored to broaden the understanding of the basic structure of
matter. Improvement of accelerator design at Fermilab has
resulted in numerous technical spinoffs: the development of
superconductivity on an industrial scale, fast electronics and
particle-detector technology, and special computers and
computer programs. The linear accelerator at Fermilab is
used in cancer therapy, and the laboratory has become
heavily involved in medical radiation therapy.

DESIGNATED SCIENTIFIC USER FACILITIES
Entire facility including:

1000-GeV Superconducting Accelerator System
Antiproton Source
Colliding-Beam Areas
Meson Experimental Area
National Environmental Research Park
Neutrino Experimental Area
Proton Experimental Area

EDUCATIONAL PROGRAM CONTACT
Stanka lcrranovic
Education Office, MS ll'06
Fermi National Accelerator Laboratory
P.O. Box 500
Batavia, IL 60510
(7081 840-3092
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EDUC A Tu7N.PROGRAMS CATALOG.

FERMI NATIONAL
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FERMI NATIONAL ACCELERATOR LABORATORY

Ferv7:,

lF

Stelents collect data and ham abOut collisions and scattering rd subatomic parkas at the Panicle PEAL one of hve
leader* areas at the Leon IA Lideernan Canoe Educelon Center at Permiab. as part ol the Quads to Quasars Program

Two advanced dtacemem ph31cs Students
Vote Stemd Nph School ,n Pays he lltinteS
use a Geyer sprinter to Cheek the level of
raddaormy emoted Imrn s wriStvialch at me
Inn R! Lederman Sorrdte Education Cents:
at Fernitab

75



epucAiloriktocsiAris CATALOG

FERNALD
ENVIRONMENTAL
MANAGEMENT
PROJECT

Fernald, Ohio

Operated by Fernald Environmental
Restoratior Management
Corporation (FERMCOI

owners from southwest Ohio padicipatoi in
three workshops conducted by the Fernald
ErrAroomental AUnagerneed Prolect and

foaming on ground laic the wadi:Shoed
were components of the Chemical Education
for itablic Ungeestodiog Proxam (CfPUP)
cosponsored by receortai industries and
goyernmoot agenda
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The Fernald Environmental Management Project (FEMP)
produced a variety of uranium product, that served as "feed
materials' for defense programs from 1953 to 1989. In July
1989 production was suspended to concentrate on waste
management; environmental restoration; and other environ-
mental, safety, and health-compliance issues. The FEMP's new
environmental mission is projected to continue well into the
next century. Solving the environmental problems that have
developed during more than 30 years will require not only
careful study and rigorous attention to detail but also the
development of additional expertise and new technology.

EDUCATIONAL PROGRAM CONTACT
Marvin C. Gross
Educational Outreach Department
Fernald Environmental Management Project
Post Office Box 398704
Cincinnati, OH 45239-8704
1513) 648-6553
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N IDAHO NATIONAL
ENGINEERING
LABORATORY

Idaho Falls, Idaho

Operated by EG&G Idaho. Inc.
Westinghouse Idaho Nuclear

Company, Inc.
Argonne National Laboratory-West
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Idaho m Tom Path During the erielr-torn
camp wow* by the Idaho Komi
Engineering laboratory. they warted a fon
hatchery. too getioggar areas and the
morrow strum spooling grounds of in
endanger d swats
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Idaho National Engineering Laboratory (INEL1 is a
multiprogram laboratory. Historically a leader in the DOE
reactor-technology programs and engineering projects, INEL
conducts applied research and development to support the
mission of DOE and other government agencies. INEL offers
use of its unique facilities for the benefit of members of the
technical community, cooperates with pen onnel in universi-
ties and industry to educa::: vcientists and engineers. and
provides technology transfer to trio ,;;::,11c and privat. sectors.
Major INEL facilities are located in Idaho Falls. Idaho, and on
an 890-square-mile tract west of Idaho Falls.

DESIGNATED SCIENTIFIC USER FACILITIES
Idaho National Engineering Laboratory (INELI

EDUCATIONAL PROGRAM CONTACTS
DOE Office of External Affairs
Tiajuana Cochnauer
Educational Outreach Manager
Field Office, Idaho
785 DOE Place. MS 1214
Idaho Falls. ILO 83401
12081526.9586

Connie Blackwood
INEL Office of Academic Programs
P.O. Box 1626
Idaho Falls, ID 83415.3500
1208) 526-9221

Doug Empty
University Relations and Outreach Coordinator
Westinghouse Idaho Nuclear Company
Idaho National Engineering Laboratory
Winco Box 4000, MS 1215
Idaho Falls. ID 83403
12081 526-3119
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INHALATION
TOXICOLOGY
RESEARCH
INSTITUTE

Alireouvrque, New Mexko

Operated by Lovelace Biomedical
and Environmental Research
Institute

Dr Regan* No.:tenon Matsuda a data
pnnteut with a summer student at the
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The Inhalation ?osteology Research Institute (ITRI) conducts
basic and applied research to improve understanding of the
nature and magnitude of the impacts on human health of
inhaling airborne materials in the home, workplace, and
general environment. Research programs at ITRI have a
strong basic science orientation with emphasis on the nature
and behavior of airborne materials, the fundamental mecha-
nisms by which they cause disease, and the means by which
data produced in the laboratory can be used to estimate risks to
human health. As the largest laboratory dedicated to the study
of basic inhalation toxicology. ITRI provides a national
resource of specialized facilities, personnel, and educational
activities serving the needs of government, academia, and
industry.

EDUCATIONAL PROCAAIN CONTACT
David Bice
Education Coordinator
Inhalation Toxicology Research Institute
P.O. Box 5890
Albuquerque, NM 87185
15051845-1019
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The Kansas City Division of AlliedSignal Inc is one of the largest
nonnuclear facilities within the US. Department of Energy's
nuclear weapons complex. Today other government agencies and
private industry are being offered sophisticated state-of-the-art
capabilities in electricaelectronicsfoptoelechonics, mechanical,
rubber and plastics, and related services, which were originally
developed for the weapons programs. These exceptional opportu-
nities for technology transfer and work-for-others programs will
help to improve America's small and medium-sized businesses so
that they can become more competitive in the global market.

EDUCATIONAL PROGRAM CONTACT
Randy Williams
AlliedSignal
Kansas City Division
P.O. Box 419159
Kansas City, MO 64141-6159
(8161997 -2181

AlSeersignal ergireliee lob Wenner absents Students whale teat:lung a wo611 in
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Operated by the University of
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Lawrence Berkeley Laboratory (LBL) is a multiprogram DOE
laboratory. The oldest of the DOE laboratories. LBL is located
next to the University of California. Berkeley.

LBL supports a wiLe range of research activities in fields
ranging from astrophysics to energy conservation. LBL's role
is to serve the Nation and its scientific and educational com-
munities through energy-related research performed in its
unique facilities. LBL has a four-part mission: (I) perform
leading multidisciplinary research in energy sciences, general
sciences. and life sciences: 121 develop and operate unique
national experimental facilities for use by qualified investiga-
tors; (3) educate and train future L riierations of scientists and
engineers; and (41 foster productive relationships between LBL
research programs and industry.

Current programs encompass all the natural sciences as well
as engineering. mathematics. and computer science. Basic
studies of the nature of the atom and the cell; research on new
treatments for cancer patients: and the development of
advanced materials, instruments, facilities. and new energy
sources are typical examples of LBL research.

DESIGNATED SCIENTIFIC USER FACILITIES
Advanced Light Source (under construction)
Bevalac
88-Inch Cyclotron
National Center for Electron Microscopy
National Tritium Labeling Facility

EDUCATIONAL PROGRAM CONTACT
Roland Otto
Center for Science and Engineering Education
Bldg. 938C
Lawrence Berkeley Laboratory
One Cyclotron Road
Berkeley. CA 04720
15101486 -5325



LAWRENCE BERKELEY
LABORATORY

285

.

I... . ,..18.W.41:P13323.1.11..12"1111111.1iiiiiliM111.1111111500.and 10:100097 F2.0Ion
Col4torsec*(045TEC) 4_4((42) 11I X 0 X X X X X 4135 CA

Comrruvri Ow.. Prt own 5. .4(.12) 56 X X X X X X 200 CA

EMI Day Porde, C4.1.1 ' 0144 10 16 X X X X 103 Northam CA

Oar 44-06 ..3wars 5.110-12) 1U 11__ X X X X X X X 40 Naomi
114, School Solnu SIndon111..or Proiram . 3 )9-12/ 11 146 X X X X 64 Wall
144enwne**1***oh Intarn.--- 5 T(6.12) 400 0 X X X XX 200 CA

1.14Mrnas. Ow.. I n n a t e o r 5.0X121,121 3 3 0 0 0 X X X X 2000 CA

NM*. Sorc Bower 5(112) 14 10 X X X 106 CA

Sc.,* FOLicatx* Academy at Bay Are* 1 (0.12) 156 X X X X 0 MOO CA

1***7 Rome.* Am.*. (1.4.1 ...V.'. 1(2.12) 16 2m 0 X X X 40 811(4**1

Amass to Sc**341460.3 Camas (ASTC 10* Xk X I X >7 5 CA

C41.46m* Comrt...11 COnq Tuns* U 10. 111 XX XX 6 CA

En0orrnr4411.14643.**1 C.4nor Owortu*64 lor
1.6norlsr (FA1C04) L. ,F 106. X X X X X 6 0.10*

CrenswimentMiwgerrem Crbe 0000non4as
limtitt [...Ice (EIACO.E) U 10* X X X X

-)(
0 *RCM

Fr. . ley Row/0 Pmuclpaton F 106. X X X 2 V44014

Fs*AVS.Swa Town Reseant U. F SS 11:11. X X X 6 146. PR

C116114 SeArd 11.su Reward, I 0 60 a y X X X X X 500 lad
Mmety A60 4 Enwittilenold Reward. Cat.* (1.4AE11C)1 U N 101. X X X X X 12 CA

MCP& 1,4
14444.4 RE

1Anon* *moon 1.4.414,/ A**K*1 . U.O.F 31 10* X X X X X X 50 4041

Ponn4n1142 for Ennvonmorv*ITgedogy Ef kcal., (PETE) 1 U. F 32 2 61* X X X X X X
1.12.

200
AZ CA,14.

NV. UT

VorlOxvol R44fa6il Apparnmorns P 2 y X X N X X
Sow. and Ersetwoung Rowe. SwnCot (SERS) U 33 am X i X X SO Fst1661_l_
thnlwsenOnoo 53064n1 Nowt* Partopaton (SRP) U 33 106. XXX X X (S

Seixol P414.* Provo* 5. T 01-111 4 10 X X X X, 650 CA

1806.81 kipMvx S lof 0.424 *Won* vd T kr 3.334491.144,4**4140.010********F4**6***.0 31.4.31.4**
444.44. 0'43.4* .04n* F b ccavoa or ur******4114*F b 0c4476.3.4144

'On*4 0114414a OW* 41 t* ODE looNly.01-** we*. Lea 0,60. 8.4y ftorn M 00E bully B . b .choolL 80188114 )

.51,4 Wer b any Jcw.:=04. pw 686 *X. ***I *MM., 6.0.0865
'P*1 Owl PPM

BEST COPY AVAILABLE

86-175 0 - 95 - 10

85



286

LAWRENCE
LIVERMORE
NATIONAL
LABORATORY

Livermore, California

Operated ty the University of
California

Bill Pence. who is a high school teacher horn
California 111ph in San Ramon. California. and

a raweros Livermore National Laboratory
Global Cigna] Change Workshop presenter.
demonstrates an expenment to exchange
students from Trottsk. Aussie. and Moir
chaperones
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Lawrence Livermore National laboratory (LLNL) was estab-
lished in 1952 to perform research on nuclear weapons and
magnetic fusion energy. Since then, the mission has expanded
to include research in other areas. including laser fusion and
laser isotope separation, biomedical and environmental sci-
ences, applied energy technology, and a broad range of beam-
technolorp, issues. These programs, in turn, are supported by
research in basic scientific disciplines, computer science and
technology, engineering, materials science, and physics.

The laboratory has partio.dar strengths in scientific and engineer-
ing software, bioterthnology, advanced materials, precision engi-
neering, laser and electro-optic technology, microelectronics and
instrumentation, and measurement technology.

DESIGNATED SCIENTIFIC USER FACILITIES
National Gene Library Project
National Magnetic Fusion Energy Computation Center

EDUCATIONAL PROGRAM CONTACT
Eileen Vergino
Education Program
Lawrence Livermore National Laboratory
P.O. Box 808
Livermore, CA 94550
(510) 424-0567
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ill LOS ALAMOS
NATIONAL
LABORATORY

Los Alamos, New Mexico

Operated by the University of
California

The Los Alamos National Laboratory (LAMA is dedicated to
developing world class science and technology for the Nation s
security and well-being. Ir. addition to continuing its special
role in defense, LANL's multidisciplinary capabilities are also
used to solve important civilian problems.

In pursuing this mission, the Laboratory maintains a safe and
healthful workplace, thus protectir.g the environment. No
activity or operation is carried out at LANL unless it can be
performed in a manner designed to protect employees. the
public, and the environment.

DESIGNATED SCIENTIFIC USER FACILITIES
Clinton P. Anderson Meson Physics Facility (linear accelerator.

biomedical electronics, electrosurgery, implants, medical
instrumentation, and cancer therapy)

Los Alamos National Environmental Research Park
Manual Lujan Jr. Neutron Scattering Carter
National Flow Cytometry and Sorting Research Resource
National Genetic Sequence Data Bank (GenBank)
National Stable Isotopes Resource
Weapons Neutron Research (WNR) Facility

EDUCA1TOFAL PROGRAM CONTACT
David Sanchez
Educational Outreach Office
Los Alamos National laboratory
P.0 Box 1663, MS P-370
Los Alamos. NM 87545
(505) 665-8899
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II MORGANTOWN
ENERGY
TECHNOLOGY
CENTER

Morgantown. West Virginia

Operated by the U.S. Department
of Energy

Students exinct lossns horn a geolcgtcal
(ruble and identity ever at a workshop
hosted by the Morgantown Energy
teennotogy Center to encourage the study of
toss4 tags
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The Morgantown Energy Technology Center IMETC) conducts
and manages research and development to enhance the use of
U.S. fossil-energy resources. Activities at METC focus on
developing technologies to increase coal use in an environmen-
tally acceptable manner, to extend the reserve base of natural
gas and oil, and to provide economically and environmentally
improved techniques for extracting energy from oil shares and
tar sands. The goal of these activities is to expand the tech.
nology base lot fossil-energy production, conversion, and use.
In addition to in-house research and development, other
projects at METC are executed through contracts with industry
and academia. METC has major mission responsibilities for the
following fossil-energy technologies: surface coal gasification,
fluidized-bed combustion, gas-stream cleanup, heat engines.
fuel cells, waste management, underground coal gasification,
arctic and offshore research, unconventional gas recovery, oil
shale, and tar sands. METC also shares major mission
responsibilities for enhanced oil recovery, clean coal
technology, and environmental protection.

EDUCATIONAL PROGRAM CONTACT
Larry Headley
Applied Science Division
Morgantown Energy Technology Center
P.O. Box 880
Morgantown, WV 26507-0880
0041291.4314

'
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MOUND FACILITY

Miamisburg. Ohio

Operated by EG&G Mound Applied
Technologies
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Mound is an integrated research development and production
facility performing work in support of the S Department ra
Energy weapons and energy programs nab emphasis on
development explosives and nuclear technology The
weaponsprogram missions include process development.
production engineering, manufacturing. and surwillance of
detonators, explosive timers, explosive-actuated transducers.
explosive pe.ets. nuclear components. and specific testing
equipment. The main function at Mound is to manufacture
r.annuclear components and tritium-containing components
for nuclear weapons. Some of these areas include development
of small heat sources. plutonium-238 isotopic heat sources.
and tritium processes and materials; recovery and purification
of tritium: and separation. purification. and sale of stable
isotopes. In addition. Mound conducts multidisciplinary
research and development on materials and instrumentation in
association with all program activites.

EDUCATIONAL PROGRAM CONTACT
Lucy Anne Cates
Education Outreach Coordinator
EG&G Mound Applied Technologies
P.O. Box 3000
Miamisburg, OH 45343-3000
(5131561-4332

Members of Me Hannon High School
Sauoce Bond Team, wooers of the
regional Somme Bowl, mace nth the
manipulators rn the Mound Space Power
Source Fatincellem Faddy
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NATIONAL
RENEWABLE
ENERGY
LABORATORY

Operated by Midwest Research
Institute

Ina student snows attentoon to&WI Vile
construchno a whack tor the Yourg
Scholars Men Program

98

The National Renewable Energy Laboratory (NREL) conducts
basic and applied research in the physical, chemical, biological,
and engineering sciences pertinent to solar and renewable
energy resources. Research activities are carried out in sin
technical divisions: Photovoltaics, Alternative Fuels, Industrial
Te Anologies, Analytic Studies. Utility Systems, and Basic
Sciences. Research in all areas is directed toward developing
practical alternative-energy technologies for supplying encite,
improving energy efficiency, and helping to ensure a cies to
environment. The latter goal is accomplished by using tl these
altemativc.energy technologies in environmcntakiemediation
strategies.

EDUCATIONAL PROGRAM CONTACT
Linda Lung
Education Programs Administrator
National Renewable Energy Laboratory
1617 Cole Blvd., Bldg. 17
Golden. CO 80401-3933
(3031231.7044
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NAVAL PETROLEUM
RESERVES IN
CALIFORNIA

Topman. California

The Naval Petroleum Reserms in Calitornia INPRCI consist of
Naval Petroleum Reserve No. I. better known as Elk !tills. and the
adjacent Naval Petroleum Reserve Nu. 2. Buena Vista IBID. Elk
Hills, located approximately 30 miles west of Bakersfield. has
contributed billions of dollars to the CS. Treasury and has offset
millions of barrels of imported oil. At Elk Hills. the Department of
Energy is a full participant in the petroleum industry. dealing wills
the same technical and economic opportunities and uncertainties
as a large independent oil company. Through Elk fills, the
Department of Entry has joined with the petroleum industry in
hydrocarbon recover. geoscience technology development. and a
wide range or environmental protection activities

EDUCATIONAL PROGRAM CONTACT
Todd Goodman
P.O. Box 11
28590 Highway 119
Tupman. CA 93276
18051 7610067

Employees participate In Caner Day at
EmmeMOn Junior High School In Baktisreld.
Students learn about career opportunibes at
Elk Was Also several displays feature the
endangered species plooram and VS
artaryong

100
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Neval Petroleum Resents No 1 partxrpates in various community outreach
Programs DOE employee Mike Ruu awards poster conies! winner donno Fire
Prevengon Weelc
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NAVAL PETROLEUM
RESERVES IN CALIFORNIA
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Elk Hos. Naval Petroleum Reserve No I partrcmates in
Career Day at Errtmerson Junior 11150 School John

Whrte of Bechtel Petroleum Operahons. Inc tiltS with
students conceming safety issues

Students horn local elementary schools are
itivrted to Elk 0111s to pa rttrapate in va401.1S

Earth Day achwhes the students on the
lawn watch 'A, Indian dancers to
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NEVADA TEST SITE
and
YUCCA MOUNTAIN
SITE
CHARACTERIZATION
PROJECT

Las Vegas, Nevada

Operated by Me DOE Nevada Field
Office

xeovepv..,

A physics class from Tuba City (Ancona)
8,90 &noel pause aline Idle of Sedan
Crater on tne Nevada Test See during a Sde

Tour sponsored by DOE's Nevada Feld
Once
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The DeNrtinent of linersE... Nevada Field Office MOUNT,.
manages operations and programs at the 3.5(81.1sm= 11350-m121
Nevada Test Sire INTSt. The NTS *a vast outdoor laboratory.
primarily for conducting the Nation's nuclear weapons testing
program.

DOEINT also rnanages Yucca biountam Site Characterization
Project. a major defense radioactive waste disposal site.
Education programs conducted at this site are shown in the
matrix on page 103. Radiological emergency response programs
are based ai Nell* Air Force Base. Nevada. and Andrews Air Force
Base. Maryland: facilities in the Pacific an part 01 the Nation's
nuclear testing readiness program; I'S. Department of Defense
projects: a Liquefied Gaseous Fuels Spill Test Facility: and the
National Environmental Research Park.

DESIGNATED SCIENTIFIC USER FACILITIES
Livelied Gaseous Fuels Spill Test Facility
National Environmental Research Park

EDUCATIONAL PROGRAM CONTACT
Rudy Cruz. Educational Outreach Coordinator
Office of Extemxt Affairs
DOE Nevada Field Office 11/OUNV)
P.O. Box 98518
has Vegas. NV 89193.8518
(702)295.3521

3 L u
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Teacher Research asszoafes ITact
Program teacher Ken Coans from Chaparral
Nigh Savor rksomses the strahpraple, and
Camps.rtean Ora core cm;ect at the Neada
Test Site rat^ Linda Linden Of Soence

ROPIcanons mtematrona!,:orooratean

Jeanne Cooper DOE plo4ogist hogs out and
explams the geological features of Yaeca

Mountain and ns swims to teachers
park/pato; in a LESSON Workshop
conducted by the Lawrence uyermore
Natxmar Laboratonp? yea Mountain Sde
Charattenranon Prolect
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1111 OAK RIDGE
INSTITUTE FOR
SCIENCE AND
EDUCATION

Oak Ridge. Teamusee

Operated by Oak Ridge Associated
Universities

106

Oak Ridge Institute for Science and Education IORISE) conducts
research, development and implementation to ensure that energy
technologies are effectively used to meet our national energy
challenges. ORISE's current emphases are to understand the
positive and negative health impacts to individuals and societies
resulting from man-made and natural substances, especially from
energy and energy - related systems: to ensure that our educational
systems produce the scientists. engineers, and technologists
needed by society and a public that is literate about science and
technology: to upgrade the knowledge base of the scientific
engineering, and technical work force that is vital to our economic
health and rational well- being; and to provide an integrated
understanding of the interactions of our energy system and our
environment.

Work at ORISE ts concentrated in four major areas: science:
engineenng education. training and management systems.
medical sciences, and energy/environmental systems.

EDUCATIONAL PROGRAM CONTACT
Al Wohlpart
Science/Engineering Education Dnision
Oak Ridge Institute for Science and Education
P.O. Box 117
Oak Ridge, TN 37831.0117
(615) 576-3350
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SCIENCE AND EDUCATION
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Carleton Johnson. a teacher from South Boston Hyti
School in Irlrsachosetts. trades lastoon lot safety
dunrej the Teacher Irnehrtes in Fosse Energy
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Students at blebOsist. a martnmatics indatve wended by Oak Onto. Instrtute of
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OAK RIDGE
NATIONAL
LABORATORY

Oak Ridge. Tennessee

Operated by Martin Marietta Energy
Systems. Inc.

Oie Moe liationeitaboratory's support or
Wesleyan Ceneoes Matn and Wince
Spectacles oilers these coddle schad 9105
the Opportunity to anion aru1dtscOver at Me
heels Bnd Ermronmental Site in

Oak Rd0e. Tennessee
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Oak Ridge National Laboratory tORNLi is a Loge. multidisciplinan.
research and development center whose primary mission a to
carry out applied research and engineering development in fusion.
fission. and other en rgy technologies and scientific research in
basic physical and hie sciences to underpin work in the env&
technologies. A secondary mission of ORNL is to use its resources
to address other nationally important issues. such as hazardous
and chemical wastes and nonnuclear defense technologies. when
such work is closely related to the primary mission.

ORNL also designs and provides research facilities for the benefit
of members of the scientific and technical community and is the
site of 11 major user facilities and other unique resources for
academic and industrial research. In addition. ORNL is a national
and regional resource for the education and training of technical
personnel and is one of the Southeast s major employers of
technically trained graduates.

DESIGNATED SCIENTIFIC USER FACILITIES
Atomic Physics EN Tandem Accelerator

Elioprocessing Research Facility
High-Temperature Materials Laboratory
Hold-mid Heavy Ion Research Facility
National Center for Small-Angle Scattering Rusearrh
Neutron Scattering Facittty
Oak Ridge Electron Linear Accelerator IORELA)
Oak Ridge National Environmental Research Park
Roof Research Center
Shared Research Equipment (SHARE) Microanalysis Facility
Surface Modification and Characterization Research Center

EDUCATIONAL PROGRAM CONTACT
Chester Richmond
Office of Science Education and External Relations
P.O. Box 2008.105 Mitchell Rd.. MS-6196
Oak Ridge National laboratory
Oak Ridge. TN 37831.64%
16151576-3886



OAK RIDGE NATIONAL
LABORATORY

311

\ 4
1:\\VIA

46/444.444 h 5074774704660 7 )50-12) 124 XXX X X X X 19 TN

None. C415snr W11rd 5dre T1104N T 0-12) It m X

ARC &new WIPP Ilhon 3.0544.744 5(11.13) 14d X X X X X 50

63. GA. KY.
M. MS, NC
NY.014. PA.
SG Ill VA.

WV

Omen RI. EnVeers340141 56.014416662000n(G14250) 5. T (10.12) 12 m X X X 25 TN

Ern 0, 6341/0 Ga.. 074)

S(11-12)

5(F- 12)

10 10

II 14d

NI 10

X

X

X

X

X X

X X

X X

X

X

X

500
24070

40

203

IN

714110401

M., CA.
YU NC. 114

E344663.1srel M(., 3d6.44* CAHN

HO Wm, 0-1663491664116rare Propm

KO" I Sawn 13.I.
146Keal 5414744F0.04110n Tow., %Hammen Pooled 7(K4)

5.717.13)
15d
S d

X
X

%XXX
X X X

45 TN
INP1lner4134 Mt* tAhnady In Sdence (PALS)

5(11 7 4I X X X 100 TN

600404 and 1/417444034 4410n AK 11161616640001610
(SWANN S. 7 (14-12(

7 [3-5)
5(11 12)

I' 1

2d
0-12 n)

X X

X X

X X

X X
X

X

XX
X
X

102

20
714

TN
TN

---Nr-
5044K4 ertlymin
$014141 Non. 9426 P1040111

---%-nmeenow -12) 6104 X X 50

6.......06e1l1r4 61110.4.... r* 6443.*.11.,
($002))

5(51-121.
7(212) Xs a0 X X 29 MITI

**Mtn Anowech Mecoleletilnarn 7(/12) 10 2m X X 55 71400761

44426.464.6.6.66 Pngwora (711661 7 KW) 5-150 X X X X 63 Ill 114

,wow.* &ado, ler 766/044 5 Sc.. rd 1A01-006674 7(513) t. . : . X X X 72
Ft. KV. LA.

NC. 01

W.A.,. Mall old Cdr.* Si...d. 5(54) 25 14d X X X X 65

n-

TN

5e21061 0004 ROurcn 0 17 EMEXMLIII3.11
X XroeFoNnho P.I.... 0 3111

*wig 4.10441441 F 612m X X X X X 22 N1br61

OrsAW 5641444 Onion) P109-1034 0 5.12m X X X X X 30 11410-01

14410,61GnK1410 904Yel arnmen Paeldponon 0 MI 1612m X X X X X T1

146100042, 366107540.4 404 1X1m411440400U)

C4047044411311641406 U.0 30. X X X X X II 010130

Inmerelp Porn. U 0.12m X X X K X 43 16110741

Um koorop 0 3 m X X X X M 11 14060134

144110 61464C.0-02 U 3 m X X EN= 104 14450741

larcrny 66141K41 L0001007 MINION U. a i 33 3 m X X X X 13113M 25 NOLO.

1406114 Ens4p4 Rename. AMOCIA0041norrn 0.0 312m X X Xx S 5146601

Noclem Eroy, Tro.9 (31E1) PwrIm 3 m X KNOW

OM map SO.. &mom d___ U. f Em
37 IF
65 44 m

X x X X X II
43. n_ Pc

W. 1611. 014

%%XXX%
X X X

103

X' X 60
Nat.
1466xvi

PM:00c. nowa-ch Apparamort, P

Sore rd Ec6444 Rrr 311 SI7I0144 (SERS) H U

BEST COPY AVAILABLE

Gonsnnod



312

pork 1.111Orn,rat. G OF Se. F/C$ /MD Amin

t:Mr- _
.SymY. mpmfollm ior promo,. yol.n wet poo,C pm. gammtfas Ub iode7.1.01

.Ara Gbnal. st.lents F kr cone lacft, W D M
430. aMoms um Mom at re WE mMep a/n. CbeiIIIIM17.4(1 orNy he.,. DOE Wm.,. uctooK arm., Mem,am

rM b Am almeamm mraM Ora a Oemr 0000 10 eno. Om:1h 10 Mg.". plit..-1

112
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Jorge Ou les-Santlogo horn Puer lo Rico. an 0* Ridge liaboinal
Laboratory parbroant in the Summer Educational Experiences

50, the Didadyadaled pogram. surveyed the mete
ton on Wake Brand Watershed in 0* Ridge. Tennessee.
hiding for changes gat had purred during the premeds
20 years. rare As pots out some of too hangs to Woo
Holmpen. a University of Tennessee graduate student horn
Chile

There Is life eher graduate school. as ISO postdoctoral
students and faculty rnernters teem each year at ORM.
Postgraduate appadments Wu the chance to spend
online* from weal wee* to several years rnoluno at Me
I font** of science Loma &Wee/ Veld an instruppo me
Unnerve/ of Puerto Rco. works *tit lases
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SC*1103 has a slimy sole. as these students at Knoxylle's School for
the Deal lean by concocting a batch of 'goo Thor teacher. Nu
WeekS. n one of nearly 50 teachers a year attending ORNUs summer
'since ca.P." Part of the lavonal Science Foundation Teacner
Enhancement Protect

ORM. s enema' partner in elementary sovace educabon Hearty
29.000 students and teachers a year expenence the wonders or nature
at COILS Freels Bend outgrip eduraton center Here 7th graders
Nom Rosalie explore the kids and woods around a 200-yeanold
UV Tennessee Sabre Thousands of armory and secondary students
experience DORI. some educator through such programs as the
Saturday Academy al Computing and Mathematics

BEST COPY AVAILABLE

113



314

",EoucA$.10N PROGRAMS CATALOG.

PACIFIC
NORTHWEST
LABORATORY

Richland. Washington

Operated by Battelle Memorial
Institute

Sans Sanders of Atlanta. GlefilY. enjoyed
her Teacher Research Associates (TRACT
Program at Peak Northwest laboratory.
Mien she PIANO the reduthon of ion in
saes by Assarniatory eonwiduCtrel bwashe

114

'4
1/4.)

The missions of the Pacific Northwest Laboratory WNW are the
advancement of science and the rapid development and deploy-
ment of technology. As a DOE multiprogram laboratory, PNL has
the staff and the facilities to carry out research and development
activities in the physical, biological, chemical, environmental.
materials, and computational sciences. Engineering capabilities at
PNI. are currently being applied in the development of technolo-
gies for waste management, environmental restoration. efficient
energy use, nuclear energy, and national security. Transferring
technology to users in the public and private sectors, developing
and operating scientific user facilities for researchers from these
sectors, and contributing to the enhancement of science and
mathematics education are integral parts of PNI:s programmatic
activities.

Current research and development activities at PNL focus on
gaining scientific understanding of phenomena at the molecular
level; improving the scientific understanding of subsurface-
contaminant transport and global environmental processes;
characterizing and remediating hazardous -waste sites: increasing
energy efficiency in buildings and industrial processes: moderniz-
ing the federal infrastructure, including the nucleanweaports
complex: and linking research and development activities at
universities, DOE laboratories, and industry.

^NL also provides technical support for activities at the DOE
..anford Site. including independent environmental surveillance
and oversight.

DESIGNATED SCIENTIFIC USER FACILITIES
Hanford National Environmental Research Park

EDUCATIONAL PROGRAM CONTACT
Irene Hays
Science Education Center
Pacific Northwest Laboratory
P.O. Box 999. MS KI-66
Richland, WA 99352
(5091375-2584

$
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''EDUCATION PROGBAMS CATALOG

PANTEX PLANT

Amarillo. Toms

Operated by Mason ik HangeriSilas
Mason Co.. Inc.

116

316

The mission of Pantex Plant is fourfold: fabrication of chemical
high explosive components that go into nuclear weapons. assem.
blv 01 nuclear sseapons for the nations stockpile. maintenance and
evaluation of weapons. and ultimate disassembly of retired nuclear
weapons.

EDUCATIONAL PROGRAM CONTACT
Vanessa Tatum
Community Relations
P.O. Box 30020
Amarillo. TX 79177
18061 477.3772

Amene Manes was one of more than 20 Panama alto taught S.Cat000 chases
at Amara° area schools as part of the Veins of till Mem program
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EOLIOATIOAT PROGITIKtis CATALOG

PITTSBURGH
ENERGY
TECHNOLOGY
CENTER

Pittaburgh, Pennsylvania

Operated by the U.S. Department
of Energy

Teacher liAnn Buic has parononsd in the
Tea ner Research Assaults (TRACT
Program id the Teacher Instal/It in Fossil
Energy representing the Pittsburgh Energy
Technology Center SM has worm] MN
DOE to develop Ninth 'LISA Today' a tucking
mom called G000riqvc Cannocdons.
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The Pittsburgh Energy Technology Center (PETC) is
responsible for the technical and administrative management
of 12 primary-mission research and developmer.: programs
within the DOE Office of Fossil Energy In addition to the
Pffsburgh facility, PETC has administrative responsibilities for
t petroleum and natural -gas research and development
programs at the National Institute for Petroleum and Energy
Research WIPER) through the DOE Bartlesville (Oklahoma)
Project Office. In conjunction with these program
responsibilities, PETC has established a National Coal
Technology Data Center where users may have access to
government databases on coal research in PETC's lead-
laboratory areas. PETC's responsibilities are grouped within
the following areas: environmental concerns (coal preparaur
advanced combustion, Bus-gas cleanup, and alternative fuels).
energy conversion (magnetohydrodynamics. coal liquefaction,
a. td advanced research in liquefaction), and fundamental
research (University Coal Research, solids transport, and direct
use). PETC manages projects under the congressionally
mandated Clean Coal Technology Program.

EDUCATIONAL PROGRAM CONTACT
Fred Brown
Office of Research and Development
Pittsburgh Energy Technolo0 Center
P.O. Box 10940
Pittsburgh, PA 15236
(412) 892.5942

) 4 1-1
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II 8

III PRINCETON
PLASMA PHYSICS
LABORATORY

Princeton. New Jersey

Operated by Princeton University

120

The primary mission of the Princeton Plasma Physics
Laboratory IPPPL) is research in magnetic fusion, which is
conducted with the Tokamak Fusion Test Reactor and associ-
ated experimental equipment. PPPL is a world leader in
research and development aimed primarily at the use of mag-
netic fusion energy as a safe, econornical, and environmentally
acceptable method of generating electricity to meet our
Nation's long-term energy needs. In support of the primary
mission. extensive research and development is done in
neutral-beam technology, remote handling of nuclear systems.
plasma engineering, plasma diagnostics. surface-modification
technology, magnetic-field systems. radio-frequency heating
and current drive, computer systems. diagnostic systems.
theoretical and applied physics, and soft X-ray development.

EDUCATIONAL PROGRAM CONTACT
ne L Carroll

Science Education Program Office
Princeton Plasma Physics Laboratory
P.O. Box 451
Princeton, NJ 08543
1609) 243-2107

Two yam; sc.:Mists am discovering kle under the microscope at Central School
is Somme& New dent/. as pwt ot the New Explorer Pitmen program
Primete Poem Physics laboratory staft owed in Vas initetim
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ROCKY FLATS
PLANT

Golden. Colorado

Operated by EG&G. Inc.

Sxelia _morals and Ursa Um tram the
Ratty Rats Plant show partrdpants at the
Educahoneedteer Uposnsons taw

earronrnelmi-moneonno eQUIllfhell Can
monitor tee otocentes of liquais

122

322

The Rocky Flats Plant ilLFP) is located about 16 miles north.
west of Denver. Colorado. and previously served as a key facility
in the Department of Energy's nationwide nuclear weapons
research, development. and production complex. Its new
mission includes decontamination and decommissioning of
facilities. environmental restoration, waste management.
economic development, and niaintcnance of the capability to
produce nuclear weapons components if needed in the future
for our national defense.

EDUCATIONAL PROGRAM CONTACTS
Laura Schachter
DOE Rocky Flats Office
P.O. Box 928
Golden, CO 80402-0928
1303) 966-2200

Eileen lernison
EG&G Rocky Flats. Inc.
P.O. Box 464-T130F
Golden, CO 80402-0464
1303) 966-2302
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SANDIA NATIONAL
LABORATORIES/
CALIFORNIA
and
SANDIA NATIONAL
LABORATORIES/
NEW MEXICO

Livermore. California
Albuquerque. New Mexico

Operated by Ma- m Marietta
Corporation

S

This multiprogram laboratory has major facilities at
Albuquerque. New Mexico, Livermore. California. and test site
at Tonopah, Nevada. applying its engineering and scientific
capabilities to areas of national importance. These programs
are nuclearweapons technology, energy research, and others
that are in the national interest. In its nuclear-weapons
programs. Sandia National Laboratories performs research.
development. engineering for production, and stockpile
surveillance with particular emphases on nucteat -weapons
safety and command and control. In the energy area, they
perform research and development leading to improved
concepts for recovering and using energy resources. foe
generating electricity, and for understanding the energy
sciences.

Sandia National Laboratories is committee to enhancing the
economic competitiveness of the United States bi creating.
developing, and transferring technologs through cooperative
arrangements with industry, universities. and other research
institutions. Educational programs are administered at both
sites.

DESIGNATED SCIENTIFIC USER FACILITIES
e Combustion Research Pacility--California

se' Solar Thermal Test Cents r New Mexico

Ls Karen P. Scott
Education Outreach Program Manager
Sandia National laboratories/California

EDUCATIONAL PROGRAM CONTACTS

I/ 1.1

P.O. Box 969

4' Livermore, CA 94551
(510) 294-3760

Bon Carling clanonstrates 0'4 basics el air
pressure tre setsectng a marshmallow nun to
a vacuum at a lerermore. Cahlarnsa send as
a pan of Sangre Katmai LaboratoncS
traveling Some/ Math Cenral

124

Bill Dawes
Education Outreach
Sandia National Laboratories/New Mexico
P.O. Box 5800
Albuquerque. NM KISS
15051 844-9364
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SANDIA NATIONAL
LABORATORIES/
CALIFORNIA
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A'4:4 ' r.are,-

Teachers participating In the SanduICFPUP partners* Mam first hand prewar* techniques
tor an issue-unmet' science curriculum.

Gennysburgh IzouterOo from the UrtheetsIty at Twat* m Puerto Rico Is teaming
cadet lithography from the Compound Semiconductor Tech Department at Sanda
National laboratonesliew Mexico

126

1.0

Betsy Martinez from the Unhersity of
Torahs In Puerto Rico is Wining about
studies of the atmosphere born the
Pollazon Pteventron Department at
Sandia Nat** laboratories/Neer 14000



a

4

g. .

oflf Ott FOE

1131103111111X11111311.31111111111=111=
13=57101M111113111MIIIICZDIV 3rtl

11511E=110153EMEMOIME31E1111111111:1
0111211101LIEMEMILKIIIIIINIM
11113111.11MMILIMINITY

MINIM
LICC=3113111LIEILIUMWINI=1

111111911911111111111 v...
1111=11.1111111EILILAI 1111
INIELMILIMAINLIE111111 ' -1111LA111'

MEER LAU LIEN3LIMMIL11111111
11111011.1111111113013111111111:1111L=.21MIMI MUMMA
IIIIECIIEMEIMMEM UM' II
11111/111111131MEMILIMINIII
IMMINI 101111 131.1111111111EZZIMILW
UNMINEINIEILVINIEW611011111.

SANDIA NATIONAL LABORATORIES

uLL

Ot _,0 0, girlUd,V

p,In,



SAVANNAH RIVER
ECOLOGY
LABORATORY

Mimi, South Canal=

Operated by the University of
Georgia

128
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The Savannah River Ecology Laboratory (SRELI conducts
ecological research on the 300-square-mile Savannah River
Site (SRS). The goal of the SREL education and research
programs is to provide opportunities for student and faculty
investigators who wish to use the unique field facilities of the
SRS for ecological training and research.

EDUCATIONAL PROGRAM CONTACT
2.W. Gibbons
Education Program Coordinator
Savannah River Ecology Laboratory
Drawer E
Aiken, SC 29802
(8031725.5204

Ratorch inchnIcin Arm Godard shallot Gay Haar* coact rpasquaort-A
swat Iran a Yak on the Saavorot Rim SIM lo Isit them 1w RIVONI weak;
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ECOLOGY LABORATORY
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Ina study of hazardouS.wiste-ma apeenent techniques at the Savannah River Site.
graduate students Bruce Herbert and Dan Kaplan measure the growth of bamboo
grass Ina (Notion lystmeter, an instrument that gores seentists to observe root
growth
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Student Lynn Diner uses a global postboning
system that receives signals hon1 the NAVSTAR

sated, network She uses the determined deo-
9nraue coordonates on the Savannah RN., Soo m

processing remotely sensed and other Soarer data
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SAVANNAH RIVER
TECHNOLOGY
CENTER

Aileen, South Carolina

Operated by Westinghouse
Savannah River Company

330

The Savannah River Technology Center iSRTC) provides
development and technical assistance in all areas of nuclear-
reactor technology and the nuclear fuel cycle, including fuel
fabrication, robotics technology, isotope production. reactor
physics and engineering, fuel reprocessing. waste management.
and environmental monitoring. The primary program areas at
SRL are nuclear materials production and defense waste
management

EDUCATIONAL PROGRAM CONTACT
Michael Hodges
Outreach Education Office
Savannah River Technology Center
P.O. Box 616, Bldg. 773-42A
Aiken, SC 29802
18031725-5328

Peter Hookrnan Nortager of It* DOE Swoosh Riser Office. presents ofettraise 10 to loam moors of the Nato* SWAP end
Enorneenng Fair hoard by the Sreannsh 141m Techeakqi Cooler.
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III STANFORD
LINEAR
ACCELERATOR
CENTER

Stanford. California

Operated by Stanford University

132

The Stanford Linear Accelerator Center (MAC) is dedicated to
experimental and theoretical research in elementar -particle
physics and to the development of new technologies for
high.energy accelerators and elementary-particle detectors.

DESIGNATED SCIENTIFIC USER FACILITIES
SLC. a 100 -GeV linear electronipositron collider
PEP, a 32-CeV colliding-beam, storage-ring facility

800 meters in diameter

EDUCATIONAL PROGRAM CONTACT
P. A. Moore
Education Office
Stanford Linear Accelerator Center
P.O. Box 43-19. Bin-81
Stanford, CA 94309
14151 026-3826

Andria Ereberger. lead teeter at the Standard Urea! Accelerator Center. comers
rash members of her team about the development at leachrno aids for sclera
and meat teachers to use in Mar classrooms
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STANFORD LINEAR
ACCELERATOR CENTER
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Sean Brennan of the Stanlord Wear
Accelerate. Center sun gestures
emphatically as ne flesentes the
ssortmos elan easenroent cluArtp an
Wucators tour or the Sta lora
Synchrotron Rachabon Lab
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EDUCATION PROCIRAVS'CATALOO

STRATEGIC
PETROLEUM
RESERVE

New Orleans, Leedelene

Operated b the U.S. Department of
Energy

134
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The Department of Energy created the Strategic Petroleum
Reserve ISPR1 in 1975 to serve as the Nation's emergency oil
stockpile tn the event elan energy emergency. The SPR is the
result of a national commitment to energy emergency
preparedness. The resenv. whose headquarters are located in New
Orleans, Louisiana, currently stores more than 570 million barrels
of crude oil in 5 underground salt domes along the Louisiana and
Texas Gulf Coast. On order of the President, the oil is removed and
sold to the highest bidder. The SPR has 750 million turrets of
storage space available and studies are under way to increase its
storage capability to I billion barrels.

EDUCATIONAL PROGRAM CONTACT
Durinda Robinson
900 Commerce Road East
New Orleans. LA 70123
(5141 733 -312

Department al Energy renceave Ganda Robinson downs P A Goat, Juntot
Noon School stucteoU working el pie schoas Computer US Capdau lraleired
computer equipment ro the lab through its partnership In education with the DOE
Strategic Petroleum Reserve

j3 f',J
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II WESTERN AREA
POWER
ADMINISTRATION

Golden. Colorado

The Western Area Pore, Admmrstration
supports education programs througnout 45
15-state urnce area

136

The Western A/12 Power Administration (MBA) markets federal
power and capacity to a service area that men parts of the follarting
western states: Arizona. California. Colorado. Iowa, Kansas.
Minnesota, Montana. Nebraska. Nevada. New Mexico, North Dakota.
South Dakota. Texas. Utah. and Wyoming. WAPA headquarters is
located in Golden. Colorado. and has area offices in Billings.
Montana. Loveland. Colorado. Phoenix, Arizona, Sacramento.
California, and Salt take City. Utah. District offices, operations
offices, and duty stations are located throughout the service region.

EDUCATIONAL PROGRAM CONTACT
Torn Navarro
Western Area Poser Administration
P.O. Box 3402
Golden. CO 80401.3402
(8031 231.1697

Chuck Marquez
Western Area Power Administration
P.O. Box 3402
Golden. CO 80401-3402
(303) 231-1652

DUTY LOCATIONS

3e#V
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E DUG/MGR PROGR ApS CATALOG

WESTINGHOUSE
HANFORD
COMPANY

Rkhland, Washington

Operated by Westinghouse Electric
Corporation

138
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Westinghouse Hanford Company is the operations and engi.
veering contractor for the Department of Energy's Hanford
Site. It carries out the national missions of the site. including
energy research and technology; defense production; manage-
ment and disposal of radioactive waste; and environmental,
health, and safety studies. One of the major facilities that
Westinghouse Hanford Company manages is the Fast Flux Test
Facility IFFITI. The FFTF is a unique sodium-cooled reactor
resource that provides full-scale reactor irradiation test condi-
tions for advanced reactors and space applications. The FFTF
is also used in the development of materials for advanced
fusion concepts. The Fuels and Materials Evaluation Facility
(FMEFI is targeted to house and support a plutonium-230
production line and will be the fabrication and reprocessing
base for the FFTF fuel supply. These facilities are fully
supported by hot-cell and materialanahols resources.

EDUCATIONAL PROGRAM CONTACT
Gwen Leth
Westinghouse Hanford Company
P.O. Box 1970
Ric 'land, WA 99352
ISO 3765252

A

Scb Schemer and Urges: Suck* of Ow Wesnocitiouse Hanford Co unary
daencetelesta the eltects of liquid au to students el 04 McLoughlin Wedges School
in Paco. Washington. as put of the cOn108We ihillWdeb pragren
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'YESTINGHOUSE HANFORD
COMPANY
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14 Westinghouse Hantord's Ertoronmental Summer
Scretvne Camp. Joe Estey desentes the Whales
loud.] in soil and air &salving
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ACRONYMS
ACT Argonne Community of Teachers
AISES Amerie.n Indian Science and Engineering Society
ANL Argoiine National laboratory
ARC Appalachian Regional Commission
ASTC Access to Science Teaching Careers
AT&T American Telephone & Telegraph Company
ATOMS Adventures in Technology Ere ials Options in MAth/

Science
AWU Associated Western Universities
BASTEC Bay Area Science and Technology Education

Collaboration
BEAMS Becoming Enthusiastic About Math and Science
BEEP Bates Early Education Program
BNL Brookhaven National Laboratory
BPA Bonneville Power Administration
CCSN Convnunity College of Southern Nevada
CDEP Cooperative Developmental Energy Program
CEBAF Continuous Electron Beam Accelerator Facility
CEHR Committee on Education and Human Resources
CEPUP Chemical Education for Public Understanding Program
CERT Council of Energy Resource Tribes
CHROME Cooperating Hampton Roach Organizations for Minorities

in Enginecnng
CRESO Clinch River Environmental Studies Organization
CSU California State University
DEPTH Development of Environmental Education Programs by

Teachers and Hanford
DOE Department of Energy
DOE/NV DOE Nevada Field Office
DP Office of Defense Programs
El) Office of Economic Impact and Diversity
EE Office of Energy Efficiency and Renewable Energy
EG&G Edgerton Germeshausen and Crier
EH Office of Environment. Safety and Health
EIA Energy Information Administration
EM Office of Environmental Restoration and Waste

Management
EMCOM Environmental Management Career Opportunities for

Minorities
EMCORE Environmental Management Career Opportunities

Research Experience
EMPAC Environmental Management Precollege Analytical

Chemistry
EPA Environmental Protection Agency

140
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EPSCoR Experimental Program to Stimulate Comex-trim Research
ER Environmental Restoration
ER Office canergy Research
ERLE Energy-Related Laboratory Equipment
ERT Environmental Restoration Technology
ESD Education Service District
ESME Emeritus Scientists. Mathematicians. and Engineers
ET Office o(Science Education and Technical Information
FCCSET Federal Coordinating Council for Science. Engineering.

and Technology
FE ice of Fossil Emil&
FEDIX Federal Information Exchange
FF.MP Fernald Environmental Management Project
FERMCO Fernald Environmental Restoration Management

Corporation
Fermi bb Fermi National Accelerator Laboratory
Ft-7F Fast Flux Test Facility
FMEF Fuels and Materials Evaluation Facility
FrEelMail Free Educational Electronic Mail Network
FRP Faculty Research Participation
F\SC Fort Valley State College
GEM Graduate Education (or Minonties
GenBank National Genetic Sequence Data Bank
GSRP Graduate Student Research Participation
!ACC Hispanic Association of Colleges and Universities
BCC I i utoncal ly Black Colleges and Universities
1W Hands.On Experimental laboratory Program
TOPES Helping Our Partners Enrich Science
105 Ilands-On Science
1050 Hands-On Science Outreach
TM.. High Temperature Materials laboratory

HUGS Hampton University Graduate Studies
ITS Inquiry into Science and Engineenng
IISME Industry Initiative for Science and Math Education
INEL Idaho National Engineenng Laboratory
IQ Line INEL Query Line .

ITRI Inhalation Toxicology Research Institute
JETS Junior Engineering Technical Society
LANL Los Alamos National laboratory
UIL Lawrence Berkeley Laboratory
LESSON Lawrence Livermore National laboratory Elementary

School Science Study of Nature
LLNL Lawrence Livennort National Laboratory
MAE RC Minority Access to Energy-Related Research Careers

141



MESA Mathematics. Engmeenng, and Science Achievement
METC Morgantown Energy Technology Center
MI Minority Institutions
MOUS Minority Online information Senice
MOU Memorandum of Understanding
NISEk Mathematics Science and Engineering Agency
MSEB Mathematical Sciences Education Board
MSSSC Middle School Summer Science Camp
MLTEC Minonty Undergraduate Training for Energy- Related Careers
NAESP National Association of Elementary School Principals
NASA National Aeronautics and Space Administration
NE Office of Nuclear Energy
NEIC National Energy Information Center
N_'P National Education Supercomputer Program
NET Nuclear Energy Training
NIPER National Institute for Petroleum and Energy Research
SOARS New Oppononities in Animal Health Sciences
SPEC National Physics Education Collaboration Program
NPRC Naval Petroleum Reserves in California
NPSC National Physical Science Consortium
NREL National Renewable Energy Laboratory
NSF National Science Foundation
NTS Nevada Test Site
OMSI Oregon Museum of Science and Indust*.
OREIA Oak Ridge Electron Linear Accelerator
OREN Oak Ridgi Educational Network
ORISE Oak Ridge Institute for Science and Education
ORNL Oak Ridge National Laboratory
OUSD Oakland Unified School District
OET1 Office of Scientific and Technical Information
PALS Partnerships at the Laboratory in Science
PALS Principals for the Advancement of Leadership in Science
BATH Proading a Trusting Hand
PAYBAC Partners and Youth Building A Commitment
PAYS Practical Applications for Young Science Journalists
PBS Public Broadcasting Service
PEEP Plant Engineenng Experience Program
PETC Pittsburgh Energy Technology Center
PETE Partnership for Envirocunental Technology Education
PNL Paafic Northwest laboratory
PPPL Princeton Plasma Physics laboratory
PREP PreFreshman Enrichment Program
PRETEP Prueenice Teacher Enhancement Program
PRIME Physical Sciences Resulted for Intermountain Educators
PULP Professional Undergraduate Internship Program

142
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REACTS Rediscovery Education Activities Create Tomorrow's Scientists
RFP Rocky Flats Plant
RICE Regis Institute of Chemistry Education
RW Office of Civilian Radioactive Waste Management
SAGE Summer of Applied Geophysical Experience
SAH Science at Home
SARA Service Academy Research Associates
SCUD Science Advisors
SEABA Science Education Academy of the Bay Area
SEED Summer Educational Experiences for the Disadvantaged
SEEK Student Employment Encourages Kids
SEMY Summer Employment for Minority Youth
SEP Summer Employment Program
SERS Science and Engineering Research Semester
SERVE Science and Engineering Volunteers for Education
SNARE Shared Res-arch Equipment
SIFT Summer Industrial Fellowship for Teachers
SIPI Southwest Indian Polytechnic Institute
SITE Students Investigating Today's Environment
SLAC Stanford Linear Accelerator Center
SMART Science and Mathematics Action for Revitalized Teaching
SML Sandia National Laboretories
SOS Science on Site
SPR Strategic Petroleum Reserve
SItAP Student Research Apprenticeship Program
SREL Savannah River Ecology Lahoratory
SRP Student Research Participation
SRS Savannah River Site
SRTC Savannah River Technology Center
SSI State Systemic Initiatives
SSC Superco ling Super Collider
ST Office of L., Science and Technology Advisor
STEM Science, Technology, Environment, and Me
STEP. Science and Technology. Education Program
STEP Student Technology Experience Program
STEP Summer Teacher Enrichment Program
STEPS Successful Teaming for Educational Partnerships in Science
SUMS Students Understanding Mathematics and Science
SARA Southeastern Universities Research Association
SWOOPE Students Watching Over Our Planet Earth
TAG Talented and Gifted
TEEM Teachers Exploring Environmental Management
TIE Technology in Education
TIPS TeacherImprovernent Programs

3 4
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TOPS Teacher Opportunities to Promote Science
TRAC Teacher Research Associates
TREK Technology Reaching Elementary Kids
UCIA University of California at Las Angeles
UNLV University of Nevada at Las Vegas
URI University Research Instrumentation
USDA United States Department of Agriculture
USD01 United States Department of the Interior
WAPA Western Area Power Administration
WERC Waste-Management Education and Research Consortium
WM Waste Management
VTR Weapons Neutron Research

144
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OTHER 005 Ran1'6.4 i4ATERIAL6

Breaking Through
In this videotape, viewers see three women scientists who are
making significant contributions to the scientific community. This
program provides a strong motivating force encouraging young
girls to continue their studies of truth and science throughout
high school and college.

Contact
Intelecom
Intelligent Telecommunications
Attention: Marketing
150 E. Colorado Blvd.. Suite 300
Pasedena, CA 91105
phone: (8181796-7300
fax 181815774222

Energy Education Resources, Kindergarten
Through 12th Crack

This publication is a list d generally available fret or low-cost
energy-related educational materials for pnmary and secondary
students and educators.

Contact
National Energy Information Center, El -231
Energy Information Administration
Room 1F-048, Forrestal Building
1000 Independence Avenue, SW.
Washington, DC 20585
phone: (202) 586-8800
TDD: (2021586-1181

Energy Environment Simulator
The Energy Environment Simulator is a computerized software
simulation of our energy resources, energy consumption. and
environmental effects.

Contact
John Taber, Interim Director
Associated Western Universities Northwest Division
100 Sprout Road
Richland, WA 99352-1643
phone: (5091375-3090
fax: (509) 375-5567

3 ,-.

OTHER
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FUPURFS and FUTURES'
Videocassettes and teacher's guides with posters

Contact
To license off-air recording rights and purchase teacher's guides
PBS Elementary/Secondary Service
phone: (70317395402

To purchase videocassettes
PBS Video
1320 Braddock Place
Alexandria. VA 22324-2698
phone: (8001344-3337
fax: (7031739 -5269

Living and Watling in Spaces The Countdown Has Begun
Videocassettes

Contact
To order
phone: (8001344-3337

For information
Phone: (2131965-8794

Math ... Who Needs It?)
Videocassette

Contact
FASE Productions
4801 Wilshire Boulevard. Suite 215
1-cc. Angeles, CA 90010
for orders only: (8001888-0600
fid information: 12131965-8794

National Education Supercomputer Program
A Cray 'mated X-MP at Lawrence Livermore National Laboratory is
used in u.is program to provide a means of connecting students.
teachers, and school systems to a powerful educational and research
experience.

Contact
Sue Wiebe
phone: (510) 423-9394
electronic mail: synebeftencgov



Brian Linda.,
phone: (510) 244-5464
electronic mail: lindowbilinersc-gov

National Education Supercomputer Program
P.O. Box 5509
L-561
Lawrence Livermore National Laboratory
Livermore, CA 94551

347

NEWION
NEWTON is an international computer bulletin boon) system for
teachers. student, and the general public operated by Argonne
National Laboratory.

Contact
To access by dial up
phone: (708) 252-8241
300.19200 BauctN81

To access by Internet, Tel et
electronic mail: newtondep.anlgov

Northwest Womm is Science
This publication is a role model guidebook and resource directory
to be used by students, teachers, and parents which highlights
scientific careers pursued by women.

Contact
Associated Western Universities Northwest Division
100 Sprout Road
Richland. WA 99352-1643
phone: (509) 375-3090
fax (509) 375-5567

OREN
OREN. the Oak Ridge Educational Network is a wide-area corn.
outer network established by Oak Ridge National Laboratory that
provides electronic communication capabilities for educational
puiposes.

Contact
phone: (615) 576-9495
electronic mad: waokkornLgov
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Pathways to Excellence --A Federal Strategy for Sdence,
Mathematics, Engineering. and Tedmology Education

This report identifies a unitary Federal strategy and program (or
mathematics and science education insahing 16 Federal agencies.

Contact
Federal Coordinating Council for Science. Engineering, and

Technology
Committee on Education and Human Resources
co National Aeronautics and Space Administration
Education Division of Human Resources and Education
300 E Street, SW.
Washington, DC 20546

Standanl Model of Fundamental Particles and Interactions
These educational matenals pruside teachers with methods for
presenting up-to-date ideas on quarks and leptons.

Contact
Science Kit & Boreal Lahoratoric
777 East Park Drive
Tonawanda, NY 14150-6764
phone: (7161874-6020

The New Explorers with Bill Kurds
Videocassettes and teachers guides

Contact
NASA CORE
15181 Route 58 South
Oberlin. OH 44074
phone: (216) 774-1051. ext. 293
phone (8001621.0660
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