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FIELD HEARING ON SCIENCE AND MATH
EDUCATION REFORM

TUESDAY, JULY 7, 1992

U.S. SENATE,
COMMITTEE ON GOVERNMENTAL AFFAIRS,

Washington, DC.
The Committee met, pursuant to notice, at 9:30 a.m., at NASA

Lewis Research Center, 21000 Brookpark Road, Cleveland, Ohio,
Hon. John Glenn, Chairman of the Committee, presiding.

Present: Senator Glenn.

OPENING STATEMENT OF SENATOR GLENN
Chairman GLENN. The hearing will be in order. This is an official

meeting of the Governmental Affairs Committee that I chair in
Washington. We hold field hearings on occasion in different states
when there is an issue that a particular state has expertise that
would be of benefit to us and where we could gain more by having
a field hearing than just calling people to Washington for the usual
routine hearing there. A record is being kept, and the report will
be made and filed of the proceedings here today for the rest of the
Committee and for the staff in Washington. We particularly appre-
ciate all those who are willing to take part in the hearing today.

Today we will examine the current reform efforts in science and
math education at the Federal and state levels. The Governmental
Affairs Committee has oversight jurisdiction with regard to the ef-
ficiency, the economy, and the effectiveness of all Federal agencies.
That's a big order when you're talking about the Federal Govern-
ment. This includes the Department of Education, and the Nation-
al Science Foundation. Additionally, our jurisdiction also includes
the study of the relations of state and local governments with the
Federal Government.

We will focus specifically upon the experiences of Ohio. I'm very
pleased that the Committee is holding this hearing in Cleveland
and, in particular, at the NASA Lewis Research C,enter. In sur-
roundings like these at this center, we are reminded of our coun-
try's successes some years ago in space and the ones going on even
today. The crew of the space shuttle Columbia, in the longest shut-
tle flight yet, will be returning tomorrow morning after a mission
that concentrates specifically on scientific projects. We're reminded
of what went into that success, all the study, all the math, all the
science, and all the engineering.

Going back in the early 1960s, John Kennedy made the state-
ment, "Now is clearly the time to take longer stridestime for a
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new American enterprisetime for this nation to take a leading
role in space achievement which, in many ways, may hold the key
to our future on earth." So we're very glad to be here at NASA
Lewis this morning.

President Kennedy's words are equally true today when we think
about reforming science and math education. It is past time for
this nation to commit itself to improving our educational systems
across the board and to improve math and science education in
particular. And all of our witnesses and spectators believe, as I do,
that education is the fuel which has propelled the United States to
world leadership in the 20th century. If we are to retain this lead-
ership in the 21st century, we can't be satisfied with the status
quo.

In many speeches, I've challenged an audience to say, "What do
you think? If you had to name two things that made this country
great, what would they be?"

And someone always says, "Well, we had great resources." And
it's true. We did. We had the fruited plain and purple mountains'
majesty and majestic rivers flowing to the sea that we sing about.
But my two nominees would not be just our resources because
many places in the world had great resources and did not develop
the way we did. I would submit that the first element was educa-
tion. Education in this country was not just for the kids from the
castle, or the rich, or the politically connected. It was for everyone.
And out of that came a more generally educated public than any
place in the world had ever had.

The second element was that we put more of our gross national
product back into fundamental, basic, Nobel prize-oriented, break-
through-type research. We made those breakthroughs with an edu-
cated citizenry. Things just sprouted. We had businesses and indus-
tries and entrepreneurship and new jobs, and we just jumped
ahead of the new world in a tiny little time frame in history.

I don't think that it's any accident that other nations are begin-
ning to emulate us, beginning to do exactly what we have done,
and in some cases are beginning to outdo us, particularly in the
area of education. It's come to the forefront in recent years. If
we're to be competitive in the future, it's going to be because we
decided that we're going to outcompete anybody else in these areas
I still think education and research are the keys to our future as
they have been in the past. We want to be number one, not just to
wave a big styrofoam finger in the air like we do after a ball game
and say "We're number one! We're number one!" Being number
one as a nation means we determine our own future. We're not be-
holden to anyone else. We're the ones that make the decisions on
what the future of this country will be. To me, that's the impor-
tance of the subject we're focusing on today.

There are many roadblocks in our way as we travel down this
road of education reform. Money's tight. America has been mired
in a recession, as we're all aware. The result of this recession is
that Federal and state and local governments have been forced to
cut back on spending, and education often takes the hit.

Right here in Ohio, just last week, the state government was
forced to cut $170.2 million from its higher education budget.
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Sadly, this type of cut is all too familiar nowadays. It is certainly
going to cost us, I think, further down the road.

Earlier this year, the Senate passed numerous educational goals,
goals designed to address reform in S. 2, the Neighborhood Schools
Improvement Act, which I cosponsored.

Setting of goals is easy. We can all set great goals. But achieving
them is another matter. And one of the purposes of the hearing
today is to hear from educaters on the front lines as to what ideas
work, what ideas don't work, and improving the education of our
young people. I look to this hearing for guidance so that when I am
back in Washington and these issues come up, we will have ideas
on how we're going to promote the educational goals of this coun-
try. Additionally, we will have an idea of what works and what
does not.

In particular, science education has never been more vital to the
progress of our daily lives, to the State of Ohio, and to this nation.
Our businesses, cur factories, and laboratories will continue to
need a first-rate technical workforce to compete in the world. We
can't afford to slip in this regard.

I read a book a short time ago by Lester Thurow, who is Dean of
the School of Economics at the Massachusetts Institute of Technol-
ogy. It's called Head-To-Head: The Coming Economic Battle Among
Japan, Europe, and the United States. He analyzes the coming com-
petition as he sees it going into the next century between our coun-
try and between the Nations of Europe that are becoming united in
EC, European Community 1993, which, if they work out their prob-
lems, is going to start up next January 1st. It will be 343,000,000
people as one entity, one economic block, and Japan as a third ele-
ment. The book analyzes what we're doing with regard to educa-
tion, how we're going to be able to compete or not compete into the
next century. So this issue is very key to us right now.

I've sponsored legislation in the Senate to make science and
math education more attractive and effective for our nation's stu-
dents. We did this after consulting with educators both here in
Ohio and across the country. These proposals have included creat-
ing regional consortia for science, math, and technology education
and establishing a national clearinghouse for science, math, and
technology education. Some of that targeted the teachers. We
found in talking to a lot of people that many of the things move
ahead so fast in science and technology that sometimes the teach-
ers have a problem keeping up.

We created Congressional scholarships for science, math, and en-
gineering students. Also, this year I've introduced S. 685, the
Summer Residential Science Academy Act for intensive multi-year
science camps throughout the Nation. This bill would create
summer science academies for talented and economically disadvan-
taged minority students. A companion bill has been introduced in
the House of Representatives by Congressman Louis Stokes. The
entry of minority students into the science pipeline is too small.
We must give bright and talented young people a fighting chance
to break out of the vicious circle of crime and poverty plaguing our
inner cities.

The total increase in Federal expenditures for all science and
math education for fiscal year 1990 through the administration's
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fiscal year 1993 request is 43 percent. It sounds pretty good. Except
it started at too small a base. So, a 43 percent increase is not that
huge an outflow of money to do the things that need to be done.

Now we need to find out how this increase has affected education
at the grassroots level, which is really why we're holding this hear-
Ing today.

I know that Ohioans are working hard to improve education in
this state. Two years ago, there was the Ohio summit on math and
science that was entitled "Reform Is Your Business." Ohio has
demonstrated a commitment to revolutionize and reform and a
willingness to collaborate to achieve the goals. And collaboration is
key, given the fiscal constraints of today's economy. These efforts
to reform how science and math are taught will enable our Ohio
students to compete better in the future.

It's important to emphasize that the entire American work force
will need to have its skills upgraded, not just those who intend to
pursue a mathematics, science, or engineering career. And our
goals should be to ensure that all our students are reaching their
maximum potential, not just in science and math but all their edu-
cational curriculum.

I read a figure the other day that I want to double check. It was
in a newspaper article that I read, and I haven't double checked
this yet, but it was written that 10.1 percent of our high school
graduates are functionally illiterate . . . 10.1 percent. I can't be-
lieve it's that high. But that's a figure that must scare us in addi-
tion to the math and science difficulties that we have in teaching if
that figure is accurate.

According to census figures and the Department of Labor's Work-
force 2000 report, our national workforce will be different in nine
years. It will be more diverse; it will contain more women; it will
contain more minorities; and it will require more technological ex-
pertise. Therefore, the future economic success of the Nation is de-
pendent on insuring that women and minorities have a full range
of career choices open to them.

One recent reform Ohio implemented is the ninth grade profi-
ciency test in mathematics. Science testing at the ninth grade level
will be added in 1995. According to testimony provided for today's
hewing by Dr. Ted Sanders, Superintendent of Public Instruction
at the Ohio Department of Education, results for the Ohio Profi-
ciency Test in mathematics for the class of 1994 indicate that only
43 percent of Ohio students passed on their first attempt; and only
68 percent have now passed after four attempts on the test. Also,
poorer school districts are more likely to have lower pass rates
than the statewide statistic. So it will take an effort by all of us to
turn this around.

On the road to science and math literacy, no childblack or
white, male, female, rich, poorshould be left stranded.

Ohio has taken seriously the need for reform of the science and
math education curriculum. I commend the many programs that
are taking up the challenge to bring science and math literacy to
every Ohio student. Of course, we just didn't have the time and
couldn't provide a forum today for all of the innovative program
creators and teachers and students to testify, but we do appreciate
the assistance in particular of the Cleveland Public Schools, Tri-C,
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the Ohio Academy of Sciences, NASA Lewis Research Center,
Quality Education for Minorities, and many others for their will-
ingness to serve as resources for the Committee.

We look forward to the testimony of our witnesses this morning
on the challenges facing Ohio and the collaborative efforts of the
entire Ohio community to transform science and math education.
And in particular, before we move on, I would be remiss if I didn't
express our particular appreciation to the staff of NASA Lewis Re-
search Center and the Cleveland community for their hospitality
and for helping us put this together today.

PREPARED STATEMENT CIF CHAIRMAN GLENN

This morning the Governmental Affairs Committee will examine the current
reform efforts in science and mathematics education at the Federal and state levels.
The committee has oversight jurisdiction with regard to the efficiency, economy and
effectiveness of all Federal agencies, including the Department of Education and the
National Science Foundation. Additionally, our jurisdiction also includes the study
of the relations of state and local governments with the Federal Government.
Today, we will focus specifically upon the experiences of Ohio and I'm pleased the
committee is holding this hearing in Cleveland at the NASA Lewis Research Center.

In surroundings like these, we are reminded of our country's successes in space
and we are reminded of what went into that success. In the early 1960's, to inspire
the Nation to work hard and excel in space technology, President John F. Kennedy
said, now is clearly the time to take longer stridestime for a new American enter-
prisetime for this nation to take a leading role in space achievement, which in
many ways may hold the key to our future on earth.

President Kennedy's words are equally true today when we think about reforming
science and mathematics education. It is past time for this nation to commit itself to
improving our educational systems across the board, and to improve math and sci-
ence education in particular.

I know all of our witnesses and spectators believe as I do that education is the
fuel which has propelled the United States to world leadership in the 20th century.
But we also know that if we are to retain this leadership in the 21st century, we
cannot be satisfied with the status quo.

But there are many roadblocks in our way as we travel down this road of educa-
tion reform. Times are tight. America has been mired in a recession our own Presi-
dent wouldn't admit existed until just recently. A result of this recession is that
Federal, state and local governments have been forced to cut back on spending, and
education often takes the hit.

In fact right here in Ohio just last week, the state government was forced to cut
$170.2 million from its higher education budget. Sadly, this type of cut is all too
familiar nowadays, and it may cost us further down the road.

Earlier this year, we in the Senate passed numerous educational goals designed to
address reform in S. 2, the Neighborhood Schools Improvement Act, which I cospon-
sored.

Setting goa:s is easy. Achieving them is another matter. Today, I want to hear
from the educators on the front lines as to what ideas work and what ideas don't
work in improving the education of young people.

In particular, science education has never been more vital to the progress of our
daily lives, to the state of Ohio, and this nation. Our businesses, factories, and lab-
oratories will continue to need a first rate technical workforce to compete in the
world. We cannot afibrd to slip in this regard.

That's why I have sponsored legislation in the Senate to make science and math
education more attractive and effective for our nation's students. These proposals
include: creating regional consortia for science, math and technology education; es-
tablishing a national clearinghouse for science, math and technology education; and,
creating congressional scholarships for science, math and engineering students.

Also this year I have again introduced S. 685, "The Summer Residential Science
Academy Act" for intensive, multi-year science camps throughout the Nation. This
bill would create summer science academies for talented and economically disadvan-
taged minority students. A companion bill has been introduced in the House by Con-
gressman Louis Stokes.
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The entry of minority students into the science pipeline is too small. We must
give bright and talented young people a fighting chance to break-out of the vicious
circle of crime and poverty plaguing our inner-cities.

The total increase in Federal expenditures for all science and math education for
fiscal year 1990 through the administration's fiscal year 1993 request is 43 percent.
Now we need to find out how this increase has affected education at the grassroots
level, which is why I'm holding this hearing today.

I know that Ohioans are working hard to improve education in this state. Two
years ago, there was an Ohio summit on math and science entitled "Reform Is Your
Business." Ohio has demonstrated a commitment to revolutionize and reform, and a
willingness to collaborate to achieve the goals. Collaboration is key given the fiscal
constraints of today's economy. These efforts to reform how science and math are
taught will enable our Ohio students to compete better in the future.

It is important to emphasize that the entire American workforce will need to
have its skills upgraded, aot just those who intend to pursue a mathematics, science,
or engineering career. Our goal should be to ensure that all of our students are
reaching their maximum potential. Not just in science and math, but in all of their
educational curricula.

According to census figures and the Department of Labor's Workforce 2000 report,
our national workforce will be different in nine years. It will be more diverse; it will
contain more women; it will contain more minorities and it will require more tech-
nological expertise.

Therefore, the future economic success of the Nation is dependent on ensuring
that women and minorities have a full range of career choices open to them.

One recent reform Ohio implemented if3 the ninth grade proficiency test in mathe-
matics; science testing at the ninth grade level will be added in 1995. According to
testimony provided for today's hearing by Dr. Ted Sanders, Superintendent of
Public Instruction for the Ohio Department of Education, results for the Ohio profi-
ciency test in mathematics for the class of 1994 indicate that only 43% of Ohio stu-
dents passed on their first attempt and only 68% have now passed after four at-
tempts on the test. Also poorer school districts are more likely to have lower pass
rates than the statewide statistic.

It will take an effort by all of us to turn this around.
On the road to science and math literacy, no childblack or white, male or

female, rich or poorshould be left completely stranded.
Ohio has taken seriously the need for reform of the science and math education

curricula. I commend the many programs that are taking up the challenge to bring
science and math literacy to every Ohio student. Unfortunately, we could not have
all of the innovative program creators, teachers, and students testify today. We ap-
preciate the assistance of the Cleveland public schools, Tri-C; the Ohio Academy of
Sciences, NASA Lewis Research Canter, Quality Education for Minorities, and many
others, for their willingness to serve as resources for the committee.

Our first panel will include: Chancellor Elaine Hairston, of the Ohio Board of Re-
gents, accompanied by Dr. Jane Kahle, of the University of Miami; Dr. Kenneth
Wilson, Hazel C. Youngberg Trustee Distinguished Professor, a Nobel Laureate in
Physics, I might add. Dr. Wilson is also a principal investigator for Project Discov-
ery; Dr. Arthur White, Director of the National Center for Science Learning and
Teaching in Columbus. The center is funded by the U.S. Department of Education
and is the only one in the country; and Dr. Sammie Campbell Parrish, the new su-
perintendent of Cleveland Public Schools. The following panel will be Dr. Jim
Porter, Superintendent of Lake County Public Schools; and Dr. Michael Salkind, of
the Ohio Aerospace Institute. The third panel includes, Dr. Prem Batra of Wright
State University; Dr. Gardenia Butler, Executive Director of Minorities and Mathe-
matics, Science and Engineering; and Ms. Elizabeth Obara, Camp Director of the B-
Wiser Institute of the Ohio Academy of Science.

We look forward to the testimony of our witnesses this morning on the challenges
facing Ohio and the collaborative efforts of the entire Ohio community to transform
science and math education.

The committee appreciates the staff of NASA Lewis Research Center and the
Cleveland community for their hoepitality.

Chairman GLENN. Our first panel this morning is entitled "Sci-
ence and Math Education Reform Issues." Ard as I read these
names, if the people would take their places at the witness table
across from me, I would appreciate it.
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Dr. Elaine Hairston is the Chancellor of the Ohio Board of Re-
gents. She administers the Ohio Mathematics/Science Project Dis-
covery, a National Science Foundation statewide systemic initia-
tive.

Dr. Kenneth Wilson is Youngberg Professor at the Ohio State
University and is a distinguished Nobel Laureate. He is co-princi-
pal investigator for Project Discovery.

Dr. Arthur White is the Director of the National Center for Sci-
ence Teaching and Learning. This center is located at the Ohio
State University, and it is the only one of its kind funded through4 the U.S. Department of Education.

Dr. Sammie Campbell Parrish is the new Superintendent for
Cleveland Public Schools. She joined the Cleveland Public School

- administration on July 1st, 1992. This hearing gives her the oppor-
tunity to speak on her ideas and plans for science and math educa-
tion reform.

So we welcome all of you this morning and look forward to your
testimony, your advice, and your counsel on this because you are
the ones who are on the front line of what we're doing here in
Ohio. This is a hearing of a Congressional committee of the Federal
Government, so it's not just an Ohio committee. I hope to take
back a record today that can help us look into some these things on
a national level.

Dr. Hairston, if you would lead off with your testimony, I would
appreciate it very much.

TESTIMONY OF ELAINE H. HAIRSTON,' CHANCELLOR, OHIO
BOARD OF REGENTS

Dr. HAMSTON. Good morning, Senator Glenn, and thank you for
coming to Ohio to hear what we are engaged in. We have many
exciting ideas to share with you.

Chairman GLENN. If all of you would pull those mikes up fairly
close to you, everyone can benefit from what you are saying.

Dr. HAIRSTON. Let me begin by saying that the State of Ohio and
the Ohio Board of Regents have a long history of working collabo-
ratively with K-12/higher education linkages in addressing the se-
rious challenges facing today's students as they prepare to take
their place in a society that is increasingly advanced technologi7al-
ly. Our world today and the world that our children will provide
leadership for in the future is one that demands a high level of
skill in approaching and solving problems through the ability to
think critically and creatively and through the effective use of
technology.

It is well documented that mathematics education and science
education in the United States have fallen seriously behind that in
other nations. And Ohio is no different than her sister states in
this regard. While Ohio ranks sixth among the states in science
and technology-based industry and ninth in the number of small
firms active in high technology, Ohio schools rank in the mid-20s
in mathematics, science, and technology education. The need to in-
crease the achievement level for all students, but especially stu-

' The prepared statement of Dr. Hairston appears on page 57.
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dents from underrepresented groups who will become the majority
of the next century'ti work force, heightens the urgency for action
if we are to prepare students to take their place in the work force
of the future.

Project Discovery, Ohio's statewide systemic initiative in math
and science education, focuses on preparing middle school students
for these challenges by developing their ability to think critically
and to analyze problems and find solutions using the principles
gained in the study of mathematics and science. As such, it builds
on exemplary resources of K-12 and higher education and stands
firmly on the shoulders of dedicated educators and community
leaders, who, 15 years ago, were on the leading edge of the reform
effort that is currently sweeping this nation today.

Today, I want to give you a brief overview of Project Discovery
and its importance to Ohio. But first, let me say that Project Dis-
covery is predicated on a long history of concern about academic
preparation of students in mathematics and science and is built
upon the lessons that we have learned from past initiatives. From
our early efforts, we have gained a sense of some of the essential
ingredients for long-term change: collaboration; strong K-12/
higher education linkages; early intervention; an investment in
how students learn as well as what they learn; and fmally, the im-
portance of demystifying math and science for these young minds,
replacing fear and uncertainty with the excitement of healthy en-
gagement, with the challenges of those areas of study and what
they have to offer, and the confidence that comes through continu-
ous improvement rather than through continual failure.

More than 15 years ago, we became concerned about the academ-
ic preparation of students as they were leaving high school and en-
tering college. A. that time, a concerned faculty member at Ohio
State University and a high school mathematics teacher in Colum-
bus began a dialogue in 1978 that blossomed into the Early Mathe-
matics Placement Testing Program. This program, begun as an ex-
periment in one Ohio high school, is now an integral part of Ohio's
reform efforts in over 600 high schools and all college major col-
leges and universities as we seek to identify students' mathematics
deficiencies in their junior year of high school, time enough for stu-
dents to correct those deficiencies in order to enter college with a
solid foundation and greater chance of acadi:mic success. The Early
Mathematics Placement Testing Program also influences mathe-
matics curriculum revision in schools. The program has garnered
the attention of at least 20 other states who have since replicated
it. And in a successful win-win strategy, this, between schools and
colleges, is done at a very low annual cost of $175,000 to test over
60,000 high school juniors in the State of Ohio annually. It is a real
bargain.

The Early Mathematics Placement Testing Program stimulated a
statewide dialogue between the Ohio Board of Regents and the
Ohio Department of Education, among educatws at all levels
around the state who were generally concerned about the success
of adents in making the transition from high school to college.
The result was the development of a recommended course of study
for students so that they could be clear about the minimum expec-
tations for academic preparation as a prelude to college level work.

1 3
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This provided an important tool in increasing student academic
success by providing a clear sense of direction and opportunities for
feedback between secondary education and the collegiate experi-
ence. It became yet another cornerstone of Ohio's reform efforts.

As you can see, early intervention strategies and initiatives in
the areas of math and science education and generally in education
reform focused on the high school to college transition, and these
efforts are essential. However, they do not sufficiently address the
deepening concerns we all share about the adequate preparation of
students in math and science. If we are to truly shape the future
and prepare today's students for tomorrow's work place challenges,
we must reach young minds early in the formative educational
years and transform the way students and teachers approach math
and science education. We must demystify the learning process and
fully engage students in how one critically analyzes problems, pro-
viding them with opportunities to find out for themselves how and
why things work and to allow them to become experts in taking
knowledge gained in the classroom and in lab experiences into
other arenas, a skill that will not only enhance their math and sci-
ence education, but one that has a far-reaching impact into all aca-
demic disciplines and will provide an ability to provide effective
and informed leadership and inspire future technological advances
that will be essential in assuring a competitive advantage for our
state and our nation.

Through the Federal funding provided by the Dwight D. Eisen-
hower programs in math and science education, we're able to begin
to set the wheels of change into motion and to stimulate elementa-
ry and secondary school teachers in collaboration with colleagues
at schools and colleges to design the kind of learning experiences
that would excite and challenge young students while providing
them with the necessary academic support to be successful in their
endeavors. These efforts have been further enhanced through such
programs as the Teacher Leadership Consortium, an initiative
funded by the Ford Foundation and the Cleveland Foundation, that
focuses on the professional development of the teacher and specifi-
cally on bringing colleges of education across this state into the de-
signing efforts to increase the number of minorities recruited, grad-
uated, and retained as teachers in Ohio.

As you can see, the improvement of mathematics and science
education is and remains a high priority in Ohio and with the Ohio
Board of Regents. When the call for programs came from the Na-
tional Science Foundation in 1990, we were ready to respond to the
request to develop a statewide systemic initiative in the area of
mathematics and science education. We had learned the impor-
tance of collaboration and early intervention from our past efforts.
We had learned the importance of providing young students with
new kinds of learning experiences in an invigorating learning envi-
ronment. We had learned the value of developing teachers to
design these kinds of experiences and the importance of increasing
the numbers of minority and women educators as a prelude to en-
couraging the flow of underrepresented groups into the mathemat-
ics and science pipelines. We had learned how to join hands in
order to work with our K-12 colleagues for an effective change. We
had joined hands rather than pointing fingers. It was time for us to
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take what we had learned and move to the level of the individual
classroom or teacher for effective systemic change across the
systemchange that would ultimately reach into every science and
mathematics classroom across the state.

The National Science Foundation statewide systemic initiative
provided us with the opportunity to develop this kind of statewide
change, and thus, Project Discovery was born. The past two years
have been very exciting for us. We were extremely pleased to be
one of the first ten states awarded funds through NSF for this kind
of venture. Project Discovery represents a major turning point i a
our history of efforts to effect change in math and science educa-
tion.

Through available funding, our previous initiatives were only
able to provide short-term interventions and locally based pro-
grams, such as workshops to enhance classroom teaching tech-
niques or curriculum design in a specific classroom or school
system. The NSF funding opportunity challenged us to define a
more comprehensive, statewide, long-term approach to improve the
teaching of math and science.

Project Discovery provides us with the opportunity to integrate
many of Ohio's existing initiatives, resources, and personnel, and to
provide a comprehensive approach in working toward a common
goal. Instead of isolated initiatives which address an individual
teacher or school or issue, we were challenged to bring together
groups of teachers, groups of educators, administrators, faculty, leg-
islators, parents, students, and community leaders, to collaborative-
ly define problems and design strategies and structures that would
be broad-based and sustaining. Coordinated at the statewide level,
but based in the local communities. Let me caution that the orches-
tration for change is not easy, but then nothing worth having usu-
ally is.

In its early phases, Project Discovery is focusing on the training
of existing middle school teachers through professional develop-
ment activities in mathematics, science, and in the teaching/learn-
ing process itself. These teachers will then take that knowledge
into the classroom as they design experiences for students that will
encourage the student to learn mathematics and science by doing
mathematics and science and discovering for themselves how and
why things work.

We expect that one of the outcomes of this project will be that
students graduating from middle and junior high schools and en-
tering any high school curriculum, be that college preparatory or
the vocational technical curriculum, would have a basic scientific
and mathematical literacy and would have significantly enhanced
ability to succeed in any relevant mathematic, science, or technical
course, and, in fact, will have an excitement and enthusiasm for
mathematics and science. They will be confident learners.

Integral to Project Discovery is the concept of collaboration and
partnership. We are fortunate to have a committed leadership of
unparalleled strength at the statewide level through the efforts of
the project's principal investigators and project directors: Dr. Ken-
neth Wilson, Nobel Laureate in physics and Professor at the Ohio
State University; Dr. Jane Butler Kahle, who sends her sincere re-
grets not being able to be here this morning. She is the leading
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international scholar in science education at Miami; Dr. E. Garri-
son Walters, Vice Chancellor at the Ohio Board of Regents; and Dr.
Nancy Eberhart, Director of the Division of Curriculum and In-
struction and Professional Development in the Ohio Department of
Education. Governor Voinovich, Dr. Ted Sanders, the State Super-
intendent of Public Instruction, and I have also pledged our full
support to this project. And I would add that even in this time of
budget and fiscal difficulty for the State, the funds that match
Project Discovery have remained intact.

The real heroes in this project, however, are the committed par-
ents, teachers, legislators, community leaders, and students who
take these innovative approaches to teaching science in the class-
room and whom join together in designing efforts to address the
specific needs of their particular region of the state.

Project Discovery has provided a mechanism for different sectors
o work together, rather than in isolation, to define issues and
design strategies. It has become a catalyst in bringing diverse
groups together with a common goal. It has encouraged the cre-
ation of new linkages and it has solidified others. Importantly, it
has brought K-12 and higher education sectors together to create
an infrastructure that will encourage solution across educational
boundaries. This regionally based structure will help fund other
initiatives to work together through Project Discovery to maximize
the use of financial resources and to share professional expertise.

Project Discovery has also provided a mechanism for increasing
public awareness of the fundamental importance of mathematics
and science to the Nation's current and future standard of living
a strategy that will not only serve today's students, but tomorrow's
students as well.

Senator, we feel fortunate in Ohio to have received this generous
grant from the National Science Foundation and urge that such
programs be continued. However, the problems facing our schools
are such that they are deep-seated and serious. They cannot be
fixed with one project with five-year funding. Systemic change will
occur only with the help of all stakeholders working together and
through long-term efforts. Collaboration is time-consuming and
sometimes difficult, but well worth the price in creating strategic
and innovative approaches. And the future of our nation is in pre-
paring students for these challenges. I applaud the National Sci-
ence Foundation on its bold approach to :eform in mathematics
and science and urge that broad-reaching initiatives such as the
State Systemic Initiatives Program be encouraged and supported so
that our students can be at the top in mathematics and science by
the year 2000.

I would be pleased to answer any questions you have and certain-
ly defer to any of the members of this panel in answering them as
well.

Chairman GLENN. Thank you very much. What we'll do is have
all the statements first, and then we can have the discussion.

Next, Dr. Kenneth Wilson. Ken, we're glad to have you here this
morning.
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TESTIMONY OF KENNETH G. WILSON, HAZEL YOUNGBERG
TRUSTEES DISTINGUISHED PROFESSOR, OHIO STATE UNIVER-
SITY

Dr. WILsON. Thank you. It is certainly my pleasure to be here
and to be part of all the other testimony taking place later, which
will show you the full strength of efforts in Ohio that Chancellor
Hairston has alluded to.

I would like to repeat that Discovery has tremendous support
both from the National Science Foundation to the Statewide Initia-
tive Program and from the State, which has committed $4 million
from its current biannual budget to the project, despite the budget
cuts that our state faces. In my five minutes, I cannot possibly do
justice to what is a very complex program, and I just want to say
very briefly, the collaborations that are required by Discovery in
all eight regions around the state are diligent. It is an awesome
task. The people involved are not used to having to come together
across anywhere from 5 to 13 counties to collaborate, but the sup-
port from the grassroots to the community leaders throughout
these collaborations is just amazing, especially when they have to
work under high pressure.

Leadership teams to serve the northeast region, including Cleve-
land, are already in training at The Ohio State University, where
they are learning about inquiry in a summer workshop with teach-
ers from all around the state. And the morale and excitement in
those workshops is amazing to behold. It includes everything, ev-
erybody from very experienced professors and master teacherswe
call them teacher leadersto teachers who suffer the handicap of
elementary school certification, which means in many cases not
even a high school education in mathematicz and science. But ev-
erybody is learning together. Everybody is collaborating. Everybody
is having fun and learning through the inquiry mode.

I would like especially to thank those members of the northeast
collaboration who are actually here, such as Barbara Patterson,
Jim Porter, and there are many others who have contributed to the
success of the northeast collaboration, including the selection of the
leadership teams which are now in training.

I also have to thank the tremendous support that I have received
for my role in the project from The Ohio State University, from the
dedicated faculty and staff who have prepared for the summer
workshops and are leading them to the support that I received
from the School of Education. People have been amazed to see me
frequently in the library of the School of Education as I learn what
systemic reform is all about. And President Gee has given solid
support, including the commitment of six faculty positions in math-
ematics and science education to the project. But I must move on.

You, Senator Glenn, have asked us what further support we need
from the Federal agencies in order for Project Discovery to be a
success, especially in the long term, which is where educational
reform projects run into difficulty. The big problem that we face is
that we will be bringing growing numbers of teachers, as the re-
gional collaborations get going, to six-week summer workshops

The prepared statement of Dr. Wilson appears on page 67.
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where they will feel the excitement of learning the principles of
mathematics and science largely through their own discussions
rather than being lectured at. B:ut then they have to go back to the
schools, to the schools with bureaucratic inertia and delay, to
schools in urban environments where often they are mired in de-
spair and conflict, where the teachers have to work alone because
there is no collaboration.

The first thing that I ask of you, Senator Glenn, is that we not
declare the urban education problem to be hopeless. You will hear
many examples here of the eagerness of children to learn in the
worst possible environments. I have myself seen an amazing pro-
gram called "Reading Recovery," which is a program that started
at Ohio State University, is now in many schools in Ohio, but is in
42 states in the Nation. In that program, highly trained teachers
who go through a year of in-service training are taking children in
first grade at risk of failing throughout their careers in school and
bringing their reading skills up to the average of the rest of the
class. Those kids are overcoming all their difficulties of the envi-
ronments they live in to learn to read as well as the rest of us
read.

I have visited the Bernard Harris Elementary School in Balti-
more, where I have seen all the children in that school listening to
each other read in pairs, maintaining an exemplary discipline.
That is an example of a whole school restructuring program called
"Success For All." And they have developed expertise which is the
envy of schools nationwide to deal with the problems that children
bring with them to school. I hold in my hand the Success For All
Family Support Team Manual. This manual is filled with the ex-
pertise that most schools do not have access to. Those teachers who
struggle with the problems that children come to school would be
helped by all the procedures in this manual, but they don't have
access to this manual. And they don't have access to the years of
experience in these restructuring programs. But it is because of
these experiences that I ask you not to let hopelessness triumph.

My second point, Senator Glenn, is we have spent over 20 years
providing supplemental funding through the Chapter 1 program to
schools with high proportions of disadvantaged students. Why was
it necessary to put supplemental funding into those schools? Why
was it necessary? No one knows the answer to that question. Let
me explain why that is.

When we have problems elsewhere, such as an airline crash, we
all know about the crack investigation team that goes and finds
the black box that has the records from which we find out why
that crash occurred. The expert team will figure out what problem
in our entire air transportation system was the cause of that crash
and will recommend how to fix the problem. And it takes one in-
vestigation that sifts through the evidence to come to a conclusion
which we all accept.

In education, since the publication of A Nation At Risk, we have
had over 100 reports of what went wrong, what needed to be done,
but we still do not have a diagnosis of what is wrong with our
present educational system with the evidence to support it that has
the same credibility of a single report of an airline crash. We do
not have a black box which everybody trusts to tell us what is
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going wrong with our present education. The National Academy of
Sciences has never been asked to perform a study of this problem;
that is, to investigate the diagnoses which have been proposed for
the failure of our education system and to look at whether there is
evidence that either supports or refutes those diagnoses. Senator
Glenn, the National Academy of Sciences awaits your call.

Finally, I return to the Chapter 1 program. I have already men-
tioned the expertise that is being built not just at the Bernard
Harris Elementary School, but in exemplary schools in urban areas
and also in rural areas around the country. But I have talked to
Robert Slavin, who is the leader of the Success For All Program,
and he told me the difficulties that he still faces in building up
enough expertise to really deal with the problems to the level of
bringing the Bernard Harris Elementary School to the point where
it can meet th?.. National goals, including the National goal to be
number one in mathematics and science. You can help by arrang-
ing a set-aside from the existing Chapter 1.funding so that some of
that money will go to the further development of expertise to deal
with the problems that the children bring to school, to deal with
the learning problems that they ha .7e, and to help to diffuse that
expertise to schools all across the country, including here in Ohio.
And Discovery needs access to the expertise that could be built
through such a set-aside program so that we can make it available
to our eight regional collaborations so we can distribute it to
schools and so we can help the teachers when they go back to their
schools, go back with the expertise, not simply in mathematics and
science, which we will supply, but with the expertise to deal with
all the other problems that beset our schools.

And I would emphasize, Senator Glenn, that the movement to
systemic reform is in its very early stages. It cannot absorb large
sums of money. We do not have the people with the expertise to
spend it yet. But we need the people who already have the exper-
tise to continue to have growing funding so that their workand
this includes Robert Slavin, James Corner of the School Develop-
ment Program, Ted Sizer of the Coalition of Essential Schools, it
includes Henry Levin of Accelerated Schools, and other schools like
that around the countrythey need modest sums of money but
growing over time so that the expertise they already have devel-
oped can be improved and made available to all of us.

Thank you.
Chairman GLENN. Thank you very much, Dr. Wilson.
Dr. Arthur White?

TESTIMONY OF ARTHUR WHITE,1 DIRECTOR, NATIONAL CENTER
FOR SCIENCE TEACHING AND LEARNING

Dr. WHITE. I would first like to thank you, Chairman Glenn, and
other distinguished members of this committee for your invitation
to appear here today.

My name is Arthur White. I began my formal education in a
two-room rural school in Colorado. And now I'm a professor of edu-
cation at the Ohio State University and Director of the National

The prepared statement of Dr. White appears on page 91.
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Center for Science Teaching and Learning. N-C-S-T-14 or NCSTL
is our acronym. I understand that the topic for this hearing is the
impact of national reform efforts in science and mathematics edu-
cation in the State of Ohio. I will be speaking specifically about the
research efforts of the Center and, in general, about our concerns
regarding the research base underpinning these reform efforts and
the relationship between research and reform.

The NCSTL is one of 23 research centers funded by the Office of
Educational Research and Improvement of the U.S. Department of
Education. We conduct research into what we call external factors,A factors that affect science education that are outside the general
control of the teacher in the classroom. The National Center is
dedicated to supporting research that will result in improvements
in science teaching anal learning. To that end, the Center is divided
into five research-focused areas: social and cultural factors; the
second is public expectations and societal incentives; the third is
school organization, economic and political forces; the fourth is new
technologies; and the last, curriculum integration.

I would like to spend just a few moments outlining the research
efforts in each of these areas over the last 18 months of our exist-
ence and then move into a discussion of how we perceive the rela-
tionship between research and reform.

We currently have two active projects in the first focus area,
social and cultural factors. One of those is the study of Japanese
students in our school system in Marysville, Ohio. Another is the
study of the African American students in the Saturday Science
Academy run at the Clark Atlanta University in Atlanta, Georgia.

The second focus area on public expectations and societal incen-
tives has a number of active projects, most of which concern the
question of partnerships with education, with the goal of identify-
ing the common characteristics of successful partnerships and de-
veloping guidelines to promote their replication.

The third area, school organization and economic and political
forces, concentrates on the effect that curriculum reform has had
upon the nature of the schools themselves. Several aspects of this
focus area include studies of school restructure. We're also working
with the American Association for the Advancement of Sciences
Project 2061.

Fourth area, new technologies, there is a research and develop-
ment effort focusing on computers and telecommunications. Ourmission in this area is to determine how technological develop-ments that are currently under way will affect curriculum and the
structural reform.

The last of these areas concentrates on the integration of science4 with other curriculum areas, with specific focus on curriculum in-
tegration of math and science. Although we intuitively sense thebenefits of an integrated curriculum, the research base is quite
small in this area, so our focus is to conduct research which will
facilitate the development, implementation, and evaluation of inte-
grated teaching and learning of science and mathematics.

Our overall mission, then, is .tesearch which will benefit the
reform efforts. The underlying philosophy of the Center is that sci-
ence educators alone should not and indeed cannot define science
education. Science learning and research must be a product of a di-

tit
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verse group of individuals, including educators, scientists, research-
ers, policy makers, business and community leaders, and students.
In accordance with this philosophy, the Center encourages the par-
ticipation of and promotes discourse among individuals from these
groups.

It is my firm belief that research is crucial to the success of those
reform efforts and the success of tomorrow's schools. In order to be
successful, educational reform must be based on what we know
about how we teach and learn and about change itself as it takes
place in our classrooms. This knowledge can come only from well
developed and thorough research efforts. Current reform efforts
are an attempt to solve problems r hich the reform efforts of the
1920s and 1960s attempted to solve The concern is that 25 years
from now we will he facing a situation where we are lamenting the
failure of the educational reform of the 1990s.

Although our current reform efforts pay greater attention to
fmdings and researchers, they are still not excessively based on re-
search. Education research infrastructure is far too small. To meet
the demands that have been created by this current wave of
reform, we need a much expanded infrastructure. For example, the
entire science education research community generates somewhere
in the neighborhood of 500 research manuscripts in a year. But
when we look at just one of five primary journals in biochemistry,
we find over 1,400 articles annually.

Post-doctoral positions are an example of the difference between
the scientific community and the edacation community when they
think about research. Funding for post-doctoral positions are the
norm for scientific research to the tune of millions of dollars a
year.

In contrast, the post-doctoral position is almost unheard of in
educational research. There is little or no funding on the Federal
or any other level. We graduate individuals professionally prepared
to conduct recearch, and immediately we put them into positions
where they have responsibilities for teacher education, preparing
teachers, with little or no time to follow up those research ques-
tions that they are on the edge of when they finish their disserta-
tion. We need that time for them to continue in-depth the studies
they have started and to broaden those into other disciplines just
as appropriate.

We will have two few researchers, too little research, and reform
efforts which have failed to make a significant difference if we
don't deal with this manpower problem insofar as professional edu-
cation research people are concernel

There are a number of things that can be done to expand the re-
search base, give it greater coherence, and bridge the gap between
research and practice. I would like to offer to the Committee sever-
al examples drawn from the Center's recent activities, including
development of a national research agenda for science education,
the concept of action research, and our research efforts concerning
partnerships.

First of all, developing a national research agenda for science
education. To this end, the Center has been instrumental in the
formation of the Science Education Research Agenda Coalition,
SERAC. SERAC has identified the following goals: Articulation of

1
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the parameters for science education research; informing and ac-
tively involving both researchers and practitioners in science edu-
cation research; developing effective means for the infusion of sci-
ence education research enterprise and science education research
findings into science teacher education preparation, pre-service,
and enhancement or in-service programs; and finally, developing
the professional posture of science education and enhancing the
public perception of science education, science teachers, and science
teacher education.

We propose the involvement of teachers in research through
what we call action research. At its simplest, action research
means involving teachers as integral components of the research
team. Beyond that, it means treating teachers as professionals in a
challenging and increasingly complex profession, one that requires
advanced skills, the ability to meet daily challenges, and the ability
to think introspectively about one's work. If through action re-
search we can provide teachers the basic research skills they need
to examine their own work, we will have significantly bridged the
researcher/practicioner gap and added significantly to the research
base.

Revitalization of teachers' self-concept as they engage in reflec-
tive inquiry has been a major outcome. We find in action research
programs that we've conducted in the State of Ohio that the confi-
dence, the feeling of worth, and the professional behavior of teach-
ers changes immensely when you give them a chance, the time and
skills and resources to reflect on what it is they're doing, how it's
working, and what they can do to change it so it works better.

Partnerships between teachers and scientists or business indus-
try personnel can also serve to raise the professional status of the
teacher, provided that partnerships are maintained on the basis of
equality and shared responsibility between teacher and partner.
The greatest advantage in such relationships may lie not with the
outside resources per se or with the curriculum which is produced,
but with the changes in teachers' perceptions of themselves and
with the changes that the schools makein terms of restructuring
school schedules, for exampleto accommodate the suggestions of
newly professionalized and revitalized teachers.

I thank the Committee for this invitation to appear here today. I.
firmly believe that current reform efforts offer the promise for a
greatly improved school system, both here in the State of Ohio and
nationwide. I also believe that reform's chances for success will be
greatly improved if we continue to emphasize the importance of
the dialogue between research and reform. The National Science
Center for Teaching and Learning is looking for answers which
will be of help to students. teachers, parents and policy makers as
we struggle to improve our schools. I and my fellow researchers
stand ready to work with you on this issue which is of great impor-
tance to our nation's future.

Thank you.
Chairman GLENN. Thank you very much, Dr. White.
The next witness, Dr. Sammie Campbell Parrish, is the new Su-

perintendent of Cleveland Schools.
Dr. Parrish, I understand you joined the Cleveland School staff

officially on July 1st. With the Fourth of July holiday weekend in

r.)
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between, you've had at least two or three days to get your feet on
the ground.

TESTIMONY OF SAMMIE CAMPBELL PARRISH,
SUPERINTENDENT, CLEVELAND PUBLIC SCHOOLS

Dr. PARRISH. I should definitely have all the cures by now.
Senator Glenn, I, too, appreciate the opportunity to be here this

morning. As you said, having joined Cleveland Public Schools just a
few days ago, my remarks will take a little different turn. My com-
ments will be centered on reform from a more national perspective
and how I think that will probably make some sense for Cleveland
Public Schools.

I have been in the curriculum area in four different states and
have followed rather closely what's happened to reform in general,
and in math and science. I initially decided to focus my remarks on
what has worked in my experience in terms of curriculum reform
in the past. And as I began to reflect on that, I realized that there's
not a lot of success to reflect upon. In short, school reform and cur-
riculum reform don't have a very good track record in this country.
And I suppose what we have learned is mainly what we can glean
from our failures in school reform. Certainly there are principles
that have emerged fror -tome successful pilot projects, some in
states and some in local bChool systems and some in classrooms. I
think we can benefit by these. But I think our best source for plan-
ning school reform that will be long-lasting and comprehensive will
be to reflect upon our failures and to avoid repeating those fail-
ures. As Dr. White just mentioned, we certainly don't want 10
years from now or 20 years from now to be lamenting the failures
of the school reform of the 1990s and even into 2000.

I think school reform is an unhappy state of affairs. It is impera-
tive that we approach math and science education reform in this
country in a radically different way than we've approached it in
the past, recognizing more clearly the roots of our problem and
maybe digging out those roots and planting new seeds that have
some chance of blossoming or growing into the kind of mathemat-
ics and science literacy that we're seeking.

One of the other speakers mentioned that we have no black box,
and another said that we need more research. I couldn't agree
more. We have some evidence right now, some research right now,
limited as it is, which still hasn't made its way to the classroom. So
that's a place to begin.

When I think of national reform, my worst fear is that we as a
nation won't have the patience to do what we need to do; that we
won't have the patience to do the research; and we won't have the
patience to engage in the kind of long-range approach and thinking
that will be necessary to bring about long-lasting reforms. We tend
to think as a nation that 10 or 15 years is too long, and this urgen-
cy of a quick fix takes over. But I guarantee you that if we were in
the year 2008 and we were emerging as a leader in science and
math that our entir: nation would be proud of that.

So I would urge I aose of you in Washington who are looking at
this from a nationa perspective to realize that as a nation we need
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to be deliberate and comprehensive and reasoned in our approach
to math and science.

Now, we need a two-pronged approach. Certainly those of us in
local school systems, local superintendents and teachers, even
states, must not sit around and wait while Washington does that or
while this research is completed. There are things we can do right
now. We can continue efforts such as those that have already
begun in Ohio and in other states. I plan to begin immediately in
the Cleveland Public Schools. There are changes, there are princi-ples that can be applied right now in classrooms and in schools,
and we need to go about doing that.

In terms of recommendations for statewide and nationwide
reform in math and science, I would offer the following from a non-
mathematician and non-scientist's point of view, but from a gener-
alist's point of view, having observed what's happened in teaching
and learning in the classroom for many years.

First of all, we must face this curriculum squeeze issue head on.
There is a problem of too much in the curriculum and not enough
time to teach things well. This doesn't have to be. We design that
curriculum. We develop that curriculum. It can be what we want itto be. And it should be what we believe it should be. We must be
selective. We must determine what is of value to teach and what isof value to learn. And we must not spend time doing anything else.
We must resist the attempts of special interests to put everything
and all of their special topics in the curriculum and instead focus
on what is important for students to know and be able to do, the
concepts and ideas that are significant enough for us to teach and
reteach in all possible combinations until students can apply themand use them to solve problems and create new knowledge.

Second, we must, especially in the early years, focus our atten-tion on the area of mathematics and science, on tapping into the
natural curiosity and inquisitiveness and inventiveness of very
young minds. We must resist the urge to think that if we put abunch of facts on pages of textbooks and give theni to students
early enough that somehow we will be ahead. I contend that we
will remain behind if we take that approach. Instead, it may be
better if we do nothing in the early years but focus on encouraging
habits of thinking, habits of problem-solving. And in the natural
environment in which students find themselves, there is rAenty of
room to teach mathematics and science concepts in ways that
youngsters will remember them. By the time they get to the middle
elementary and upper elementary and into junior high, they willbe such masters at problem-solving and thinking that it will take
them only a matter of days to master many of these simple facts
that we spend years teaching them when they are younger. Be-
cause by then, they will understand how essential these facts arein the problem-solving that they will want to do, that they will be
compelled to do because they have developed these habits.

Third, instructional practice in the classroom must be active and
not passive. We've heard this many times before. There is nothing
new about it. But I challenge you to find any study done anywherein the last 50 years to tell you that's what's happening in class-
rooms. Instead, the studies generally say in most cases it is the op-posite, that it is passive learning and teacher talk, even in situa-
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tions which would naturally be laboratory situations, such as sci-
ence and mathematics.

Fourth, I think that there are other conditions of teaching that
enter here as well. Dr. White referred to our past history of not
treating teachers as professionals and collaborators and involving
them in this process. We must do that. We must provide teachers
with proper facilities and materials, time to plan, time to assess.
Certainly, we must push teachers to be more accountable for stu-
dent learning and for student outcomes. And I will be doing that.
But people like myself must be held accountable for providing the
kind of conditions in which teachers can be successful. They cannot
be reasonably expected to be successful or accountable if we, as ad-
ministrators, citizens, and others, do not provide the conditions in
which that is likely to happen.

My fifth point is that mathematics and science assessment as
used today are willfully inadequate in my estimation. I believe in
assessment. I believe that we must assess only what's of value, and
we must assess it in multiple ways and in new ways. Assessments
can be constructed that serve to bring about the kind of change
that we want to see in classrooms, that we have been unsuccessful
at in the past, if we approach it from a different way. Teachers
want to see results from their efforts. They don't want to teach
their hearts out all day and get dismal results such as we've just
received in Cleveland. So if we construct the kind of assessments
that can drive that kind of teaching, I think we will be further
ahead.

Sixth, excellence and equal access are not at odds. There are
those who would have us believe that if we set higher standards in
science and mathematics, not all of our students could meet those
standards. I can say that those two things can very nicely go hand
in hand if we approach it the right way. We must convey that all
students can learn and are capable of learning at high levels. We
don't convey this when we track students into low level math class-
es. We don't convey this notion when we have courses available in
rich suburbs that are not available in other schools. We send, in-
stead, a message to our students that somehow the, are not capa-
ble or they are not deserving.

My seventh point: Yes, we do need more time for science and
math instruction. Yes, we need our students to take more courses
in those areas for graduation and beyond. But our most serious
problem is one of quality. Quality of what we are teaching and how
we are teaching it and how we are assessing it. Parental support is
another thing that comes to my mind when we talk of this. We
don't have a lot of parents who are greatly accomplished in math
and science for our students to go home to and engage in dialogue
with, but I think there are steps we can take in this regard as well.

We can attempt to help parents to understand and believe that
their children are capable. Many parents, especially parents of
poor youngsters, would never dream that their students and their
children have the capabilities to pursue higher level math and sci-
ence when, indeed, they do. We must convince these parents, be-
cause they are the significant others in the lives of these children.
We hear a lot of talk about raising teacher expectations for stu-
dents, and we must do that, but I think parents convey subtle mes-
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sages all the time. I would not lay out an ambitious and unreason-
able agenda for parents, but I do think that we can convince them
of their children's capabilities, that we can help point out to them
that it is effort, or lack thereof, more than ability, or lack thereof,
that prevents our students from accomplishing what they must ac-
complish. We can help them to see the connection between the
time and effort that their children put in and their results. We can
find ways for the hands-on approaches in science and mathematics
to spill over into the home in homework assignments and general
activities.

I'd like to see students in this nation not see such a clear distinc-
tion between what is school work and what is fun. Somehow our
students seem to think that school work is something that is work,
and how they spend their leisure time is something that is entirely
different. I think that students in other countries, especially some
of the Asian countries, don't see that clear distinction. And they
actually can get together in study groups to have fun and to learn
at the same time. This is a concept we can promote.

In closing, as Superintendent of the Cleveland Public Schools, I
will in very short order become familiar with what is happening in
the State of Ohio and what is happening especially in the Cleve-
land Public Schools. I'll become familiar with the strengths, our
strengthsI know there are someas well as our weaknesses. I'm
aware of our performance on the Ohio Proficiency Tests, and Pm
aware that we are not proud of that. But I'm also aware that it will
not remain as it is. So I am not deterred, but encouraged, encour-
aged by the responsiveness of the people I've met in Cleveland so
far in wanting to address these problems. So I'll begin immediately
to build on these strengths and will not hesitate to rid the system
of practices and programs that are not working and that are not
producing the results that we want. I will not hesitate to redirect
resources into the curriculum and instruction area in a very target-
ed fashion.

Collaboration will be a cornerstone of everything we do under
my leadership. This collaboration will be focused, not just collabo-
ration for collaboration's sake so that we can say we've done it, but
rather that we can attain our goals. It will take the efforts and
commitment of the broader community. And if we are to make
these dramatic improvementsand I believe we willI have a
good start in terms of advice. The students wrote me letters last
month. They've appeared in the paper. I have a lot of advice from
students, and needless to say, much of it is very good.

Someone referred earlier to the bureaucratic inertia and decay
that exists sometimes and prevents projects such as the ones that
have been discussed here today from happening. And that also will
be at the top of my agenda, to reduce that inertia and to push the
bureaucracy out of the way so that our good teachers and good re-
searchers and collaborators can make things happen.

Thank you very much for this opportunity this early on to give
some of my thoughts on this issue.

Chairman GLENN. Thank you, Dr. Parrish, very much. And we
appreciate your willingness to be here on short notice and just
after you took over.
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Let me swing a little broader loop here maybe than just the spe-
cifics that we're talking about and take off on Dr. Parrish's com-
ments about parental support. I ask this because I wonder how
much Project Discovery, teacher training, and research in that
area will do as another factor in regard to some of the bigger soci-
etal changes that we have that have occurred over the past 20
years or so in this country.

I'm thinking of things like half the marriages end up in divorce.
I saw a figure one day that approximately 54 percent of the kids
under 12 are in single-parent homes. Don't hold me to that. I
haven't checked that figure out. But, even if that figure is off, it's
still an enormous figure. And kids tend to rise to the expectations
of parents or teachers or someone who inspires them. If they're out
of school at 2:30 P.M. and Mom or Dad isn't home in a single-
parent family until 6:00 or 6:30 P.M., and they're tired and perhaps
studies don't get the attention that they should get. Perhaps the
child is not motivated from the 1-1Ame. We're having a long period
where children are out of schoc" he afternoon. I'm just wonder-
ing where our emphasis should ale of the studies that I saw on
Asian-American families, a big c.A1,'Qrence was the expectation of
the family. There was a concentration on what was expected. Chil-
dren rose to that expectation. s that one of the major problems
and are we looking into that area? Or is that something that is just
societal and not that directly connected with education? Dr. Hair-
ston, would you start off for us on that? Are societal pressures a
major factor, and are we looking into its impact?

Dr. HAIRSTON. My sense is that certainly all of the teachers who
are engaged in Project Discovery are keenly aware of the broader
external factors which their students deal with every day. Many
schools systems in Ohio certainly have encouraged after school pro-
gramming for that very reason. There are a lot of so-called latch-
key programs in which students remain in the school setting with
an opportunity to do work that may be academic or may not be
academic, but they are in a supervised setting and have a bridge
from the formal school day into their lives at home. But it really
does bring into focus, in my view, how we structure the whole
learning environment and what schools ought to look like for the
future. I think that's the larger question.

Our schools are modeled primarily on a model that worked very
well 100 years ago when families were structured differently. Our
school year being a nine-month year and students being out in the
summer all bespeaks a time when children needed to be free to do
work in the fields with their parents. And we have lots of people
who question the wisdom of all that today. And I don't know if Dr.
White's research is looking into structure of the school environ-
ment. We know other states have experimented with different
types of school years. But I think we ought to be open to all those
questions. Our families, our world i' simply different than it was
100 years ago, different than it was 50 years ago. And if what we
are trying to do is to provide a system in which children can
achieve, we ought to look at all parts of how that system works.

A few weeks ago, I had the great fortune of hearing Dr. Edward
Demming speaking on total quality management and the issue of
how systems influence what you're able to achieve. And it just
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really influenced my thinking a great deal. And the question of
how we provide the crucible for success is one that I think is before
us. So while Project Discovery may not be focused on that directly,
it certainly seems to me that the research issues connected around
it ought to be.

Senator GLENN. Dr. Wilson?
Dr. WitsoN. Yes. The big problem in dealing with issues such as

you raise, as you say, the parents, is most teachers find themselves
alone in trying to face those issues. They are not able to get help
from fellow teachers. They are not able to get help from the cen-
tral administration. And they have no way of knowing that there
are programs like Success For All, like the School Development
Program, which have developed over many years of developing ex-
pertise to try to deal with those problems. Teachers are not able to
get training in school, in college, or in the world of teaching in how
to deal with these questions. And meanwhile, in exemplary schools,
which have had the time and the financing to develop the expertise
to deal with these problems, this expertise is now encoded in things
like this manual, which I waved to you before, which answers, Sen-
ator Glenn, many of your concerns about how you involve parents
in a very practical way in the operations of a school, how you bring
parents to school to listen to children as they show how well they
can read, how you get ahold of parents so that they make sure
their children come to school and on time. This manual has specific
procedures for how the teachers get a hold of parents whose chil-
dren arrive even just 15 minutes late to school. This manual has
the procedures by which you address health problems, especially
the problems of seeing and hearing, as soon as they appear and are
recognized rather than hold children back because they're not
normal. But it took many dollars and many years of experience to
build this manual. This is not something that a single teacher can
do by herself.

And, I mean, Robert Slavin, who is responsible for this program
and for this manual, told me that this is just the beginning five
years of his program. He needs 50 years to build all the expertise
that is needed to take those children to the point of meeting the
National goal. But we have to support those programs so they can
build this expertise, and then programs like Discovery, you have to
have access to the results of those programs so that we can help
the teachers. And we have to have professional development pro-
grams which enable teachers to gain this expertise themselves.
And we must have restructuring programs, which enable teachers
to collaborate, to meet the problems the children have outside of
school instead of having to face them alone.

Chairman GLENN. You mentioned a Baltimore school where,
even though I gather the students are in a disadvantaged area,they have been able to create an environment there even with
these disadvantaged kids that's exciting. They're excelling; they're
doing great. What's the difference? What's the key element there?
Is it the teachers that make it exciting? Or is it that they reached
out and did the parental involvement like you're talking about
here? What was the key difference in that area? Because that can
be a model for all the rest of us, if it really works.
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Dr. WILSON. The key element is that there is a research team at
the Center forI haven't the exact title, the Center for Schools for
Disadvantaged Children, which is funded by the U.S. Department
of Education, lead by Robert Slavin. And they were able to work
with the teachers in a number of schoolsI think they started
with five schools. And they had the resources so that they could
work with the teachers so that they could build the expertise joint-
ly with the teachers to address the problems.

First of all, they helped the teachers to build a collaborative cul-
ture in the school together with the principal, the teachers. They
have goals. That's the title for Success For All is the goal for the
school. You will fmd most schools don't have goals like that. And
the principal and the teachers work together, working with the stu-
dents and the parents to achieve those goals. That's common to all
the successful restructuring programs, not just Success For All.
And what is missing from those programs, you have to understand
that what is missing is that collaboration which gets them to get
control of the problems, get the students excited, get the students
eager to come to school. What is missing is the time for continuous
professional development of those teachers so that they can build
more and more expertise, not just in how to get the children excit-
ed, but how to get them into real challenging subject matter.

We are giving six-week summer workshops to teachers, but only
to a small number of teachers because that's all we can afford. And
we shouldn't be just having them for one summer. They should
have ongoing professional development every week, three or four
hours every week, and of a quality that they have never seen in
most schools because most of the professional development that is
presently available is a joke, especially when compared to what's
available in Japan.

Chairman GLENN. Dr. White, do the societal factors play here as
opposed to expertise of the teacher? Is there a situation where you
might have the most expert teaching in the world and all the re-
search done and everything perfect and it still not work very well
because the student isn't motivated because of lack of parental in-
volvement and so on? Is that a possibility?

Dr. WHITE. That's very much a possibility when you talk about
single-parent households or maybe even grandparent household or
whatever.

Chairman GLENN. Along that line, about two or three months
ago, the Sunday New York Times had an article you may have seen
on the front page concerning Oakland, California schools, where
over half the kids in one of the schools lived with no parents. They
were in foster homes or living with a relative, and they were
passed around from one home to the other.

Dr. WIirrE. We haven't approached the problem by trying to do
something about divorce. But other than that, looking at other sup-
port systems for children is part of what we are involved in. For
instance, there's a 4-H program, which is a major national effort. I
grew up on a farm, and I was a 4-H Club member, but I didn't re-
alize the extent to which it had gone into urban communities. And
it is possible to pick up an activity that young children would be
involved in out of school.
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What we haven't probably done is looked at ways of connecting
that to classroom activity. The Saturday academies are the things
we're looking at in Clark Atlanta. There's an awful lot going on in
terms of role models. They're in a program there that is structured
like a school. They have classroom activity, but they don't grade
them. They don't take tests, and they don't grade them. So there's
a lot different feeling there. The kids are in it because they want to
be there. They're trying to learn things. But yet they're putting
them in a school situation to try to make it a successful experience
in a classroom environment so that it will perhaps translate to the
school system.

I think looking at Scouts, looking at buddy systems, where young
children are working with other young children, one is older,
maybe a sixth grader with a third grader, there's something to be
learned from that because any buddy system I've ever seen prob-
ably is very, very good. And probably the older buddy learns more
than the younger, but they both benefit a great deal. Maybe there's
ways to build role models, to have buddy systems for teachers,
buddy systems for partnerships, all kinds of ways in which that
might be a conventional benefit that we haven't explored.

I think having the children and the parents involved together in
the activity that is science or math-related is another way of draw-
ing in situations where there are parents, but they're not comforta-
ble with the content, in activities with their children. That's done
at the community programs, some church sponsored, some commu-
nity center type things. So yes, we are looking at connecting these
kind of out-of sch-ool experiences in a way of sort of establishing
some other support system for children. If the parental support
isn't there, then either trying to build it with the parent structure
that's there or to develop other support systems that maybe are
not parental folks. We're looking at it.

Chairman GLENN. Dr. Parrish, are we asking our schools co take
over a lot of society's forming influences that used to be in the
family?

Dr. PArtiusir. I think we are. Your initial question, Senator
Glenn, was does the collapse of the family, or the family as we once
knew it, have an impact on education? Absolutely. Yes, it does. But
I'm not sure we have the wherewithal to turn that around. So I
would caution us against devoting too much attention to that par-
ticular variable. As we approach school improvement, there is a
whole list of variables that relate to how well students achieve in
school. Some of them are alterable by the school, and some of them
aren't. For example, two that are very closely related to student
achievement which we can't alter at all are how much money par-
ents make and how much education parents have. At least we can
alter it very little. So it's always a tough question to answer, but
we have to begin by admitting that societal factors have had a tre-
mendous impact. But then we have to look realistically at which
ones we, as school people and communities, can alter.

I think parental involvement is in that gray area. While it's not
totally within the control of schools, we can do some things to try
to alter it. Some have been mentioned: the whole notion of commu-
nity education, of having the school not just be that isolated build-
ing, but involving schools in taking on a lot more, including educat-
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ing parents, opening school buildings, just making education a total
community responsibility. If the intact family is not there and the
school can't handle it alone, then we as a community have to con-
sider our responsibility to educate our children.

There are some examples. We're looking, I guess, at the Corner
model from Dr. Comer at Yale involving family, involving parents.
But again, I think we have to be careful with th.at issue because we
don't want it to be an excuse for lack of progress on the part of
public schools.

Chairman GLENN. There was a study I saw not long ago that I
believe was done at the University of California at Berkeley where
they had different racial minority groups that they studied at the
university. Students came in with approximately the same back-
ground. Yet, once they were having problems in school, there was a
difference in the way that they approached how to cope. It went
back into some minority groups where apparently the emphasis is
on the student. Do it on your own, you know, you can do it your-
self. Alone. When those students ran into problems at the academic
level, they tended to not want to join with other people. They
wanted to do it on their own. That's the way they had been
brought up.

The group that did not do that were the Asian-American stu-
dents, who, as soon as they had a problem, they banded together,
three or four of them got together as a group. They would work
together and work through their problems. It was almost a replace-
ment for the family, even though they were away at college. It was
once again the societal influence of how we're brought up and are
we willing to really use a replacement for the family? Or is the
school going to have to, of necessity, be almost a replacement for
what used to be the expectation levels that the family provided.

We can move on to some other areas. Do you think we're far
enough along yet to say that assessment and testing for students
and teachers should be required at the National level? Should we
enact national standards? I know it would have to be a goal initial-
ly, but is it something for the future of this country that we have
to do eventually?

Dr. HAIRSTON. Senator, if I may comment, in all the testing,
there often is the risk that the testing does several things. It moves
to the lowest common denominator. It removes the diversity that is
a great strength of the educational system in this country. It is an
easy answer, a quick fix to the discontent that is among all of us as
we want to achieve even better outcomes for our students. I worry
that those risks will simply mask the real kinds of change that
need to occur if, in fact, we really want to improve what goes on in
the learning environment. The more that we turn toward affixing
a sense of where the thing went wrong and to look at that as a
matter of placing blame on where it went wrong, rather than en-
gendering a feeling that we all need to work together to try to find
these solutions, takes us down the wrong path in my view.

Chairman GLENN. But how do you have accountability in school
systems unless you have some sort of accomplishment standard
that you measure in some way? Otherwise, you really go to the
lowest common denominator. Nobody feels they have to shape up
for any reason at all.
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Dr. HAIRSTON. I think you can do that with the individual
progress of students and the expectations of what kinds of learning
capacity that you want to have in the individual child. And that, asan answer to me, is a far more realistic answer than, "We will
have for our teachers a certain kind of testing that they will
achieve at."

Chairman GLENN. Anyone else care to comment on that?
Dr. WasoN. I mentioned the need for a black box. We have to

understand what has failed in our education system, and we have
to be able to get to the root causes of failure. And it is clear that
over the last 30 years, as Dr. Parrish has said, we have more fail-
ure than success in reform, which clearly indicates we have not
found the root causes that we need to address. But in my readings,
to try to understand myself what is known about the education
system and this problem, it became clear that direct classroom ob-
servations obtained by responsible researchers are far more inform-
ative than all of our tests. Things like John Good lad's book called
A Place Called School, which is based on a tremendous effort, actu-
ally going into the classrooms and recording what's going on and
commenting and organizing what has been observed, taught me a
lot more than reading all the test results.

And one thing that we are very much missing at the present
time is an independent evaluation structure which can carry out
these kinds of classroom observations, and not just in the average
classroom as John Good lad did, but in the exemplary classrooms
like the Success For All Program, and tell us what is good and
what is bad about the reforms, advise us on where reforms could bereally helpful if we r ut more money into them so they could do
things properly, help them to make their expertise available toother schools.

I have watched Reading Recovery, which does make expertise
available in other schools, but it is operating on a shoestring be-
cause there is no support for the kind of diffusion of knowledgethat they are providing. The Reading Recovery teachers are work-
ing overtime, double overtime, because of the lack of support for
actually taking expertise from one school to another. So I would
plead with you that we change from assessment to evaluation, from
tests to observing what's going on in the classroom, and then
coaching the teachers, coaching the way our tennis stars and bas-ketball stars are coached every day, so that when things go wrongin the classroom, they are helped to correct it.

Chairman GLENN. I wish they had the money they get to put in
the school systems. That might help a little bit, too.

But let's say you're a businessman and you're going to employ X
number of people. You have certain qualifications, and you require
a high school diploma. A high school diploma from one part of thecountry or from the poorest school district in Ohio or any other
state compared to the high school diploma from the best school dis-trict from that particular state or across the country are complete-
ly different pieces of paper as far as its meaning goes. You mayhave to give this person all sorts of remedial education to even puthim to work in your shop. So the certificate means very little any-
more. I don't think it means as much as when I was in high school,for instance. I think there was much more of a standard accept-
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ance of certain norms then, and there was a familyI keep coming
back to the familyexpectation. I think things were not as differ-
ent from one school to another as they are now.

If you don't have testing, what kind of a standard can a business-
man expect if he sets out to hire people and haswhat we have
basically across the country is, as pointed out in that book, Head
To Head, that I mentioned earlier. We have 15,000 school boards in
this country all elected on the basis that "We won't raise your
property taxes." Now, where do we go with it from there? Do we
have to go in with r. huge infusion of Federal money or state
money or equalizing funds?

It's a very tough situation. We're the only industrialized nation
in the world that does not have a national education system. And
before I get misquoted, I'm not proposing we move all the school
boards out nor go to a national education system. Somehow, we
have to have standards that mean something if our education
system in this country is to be accepted across the board, it seems
to me.

Dr. W11.90N. I absolutely agree with you, Senator, but what I am
saying is, if I am a businessman, if I am looking to hire somebody,
typically what I will do is give that person a test and see whether
the person can actually perform the test.

I will not give him a test if I am a sensible businessman. I mean,
if that person has to be a receptionist, I will want to watch that
person for a day being a receptionist. Can they take the telephone
calls? Can they get the messages to the proper person? I'm not
going to know that by whether they passed a certain standardized
test. So I'm going to be more interested in looking at a school from
where they came to see the reports of what was going on in the
classrooms. If those kids were staring out the window all day, I
know that that diploma is worthless. If I see a report that they
were engaged, and they were forced to think, and they were forced
to show leadership skills in the classroom, and the classroom re-
ports show that, I don't care what they did on the test. I know I'm
getting a good student.

Chairman GLENN. Dr. White, you're hoping I'll pass you by
there? Do you favor testing and establishing standards, or do you
favor the approach that Dr. Wilson has talked about here?

Dr. WHrrE. I guess the idea of standards is important. I think it's
something we need to deal with. In my own mind, I wonder if
there's a set of standards that would help us understand what we
consider to be quality education, but that there might be some way
of selecting from those standards in individual schools and commu-
nities based on those school and community needs and values.

Same sort of thing with assessment. Can there be ways of assess-
ing that are considered quality? And then from those, school sys-
tems would be able to draw from those the evidence that they feel
reflects and indicates what it is they value as outcomes from educa-
tion. I don't know if that will work.

The National Board of Professional Teaching Standards is an ex-
ample that is sort of like that, at least so far. And that is that they
have put together, through representation from any and every cat-
egory you might think of that represents education, a set of teach-
ing standards and ways of assessing that, and then to nationally
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certify teachers based on that board's findings and the assessment
material. But that national certification isn't something that's re-
quired at this point. It isn't something that becomes law at this
point. It's something that teachers individually, as well as stool dis-
tricts, might buy into if they think it's going to be of value for
them to refer to those and reflect on those. Of course, the worry
turns around, comes back and says, now, will that become the
bible? Will that become the law? Will that become what everybody
has to do to be certified? And.that has some positives and has a lot
of negatives. So it's a tough one for me. I like the idea of having a
standard, but I'm not sure that we all have to meet every letter of
that standard, because not all of our school conditional situa-tions. Chairman GLENN. If you set standards, then you get into the
other issue that is difficult and that is, do you require re-certifica-
tion testing of teachers on a regular basis?

Dr. Parrish, what do you think about testing and standards?
Dr. PARRISH. I'm not certain, Senator, that I've sorted it all out

in my own mind, and neither have those people on the various
commissions. I read almost weekly about their conflicts and contra-
dictions, and I tend to favor national standards but not national
testing. And that's just some preliminary thinking on my part. In
other words, I can't help but believe that the document developed
by the National Council of Teachers of Mathematics is a good, solid
document.

Chairman GLENN. I know we didn't come to debate this, and I
sound as though I'm on one side of this, and I'm not. We're just
looking for information. How do you set standards and know
they're being met without some form of testing?

Dr. PARRISH. I didn't say that people in Washington
Chairman GLENN. Let's say in Cleveland.
Dr. PARRISH. All right. I can tell you exactly. We have the docu-

ment that I have just referred to. The standards that the National
Council of Teachers of Mathematics developed is available. It's
been widely disseminated. It gives us a picture of what excellence
looks like. Some people don't even know what excellence looks like.
They think excellence is down here when it's really here. (Indicat-
ing.) Or they don't know how to articulate that or how to even put
that down on paper in a way that teachers can understand.

So I think there is value in having national standards which ev-
eryone, those in local school systems, can look at and compare
what they're doing with those standards. There were many local
people, people from many states and local school systems that
helped to develop those standards, and I certainly would not go off
in a corner and develop a mathematics curriculum in the Cleve-
land Public Schools that wasn't based on those standards.

Now, that doesn't mean that I am ready for someone to mandate
a test and then, you know, send it out and we start all of that rig-
marole. But I think standards are valuable, and I don't think you
necessarily take the next step of a national test. And right now, I
would not be in favor of that.

Chairman GLENN. Let me ask one other question, and we are
going to have to move along. We have two more panels yet to go.
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But let me ask one other thing. With all this past human experi-
ence, the summary of it or the distillation of it that we call educa-
tion, are we going to be able to stuff all this past experience into
little heads without going to longer school days and to longer
school years?

In this country, I think our kids average about 180 days a year.
In Europe, it's 215 to 220. I think Japan is 240, and Korea is maybe
250, I believe it is. I think those are approximately the current fig-
ures. Correct me if I am wrong. You're the experts. But I think
that's about right. And they go longer school days. They're not out
of school at 2:30 P.M.. They're going to about 4:00 P.M. or some-
thing like that. Are we going to have to go to better use of our cap-
ital propertycapital in education means the school plantand
not have it sit out three months out of the year and only be used
part of each day? How do we do that, Dr. Hairston? Are we going
to have to go to longer school days and longer school years? That's
the basic question.

Dr. HAIRSTON. Senator, I'm going to play on your word "capital."
I'm interested not only as much in the physical plant as in the cap-
ital head. And it seems to me that when we ask ourselves what
kind of structures will support our goals if our goals are, in fact, to
have students who are first in the world in mathematics and sci-
ence by the year 2000, what do we have to do to do that? And we
know that our failures, as Dr. Parrish has outlined, I think very
eloquently, tell us that this current structure may not be working
for the world in which we live today, and I alluded to that earlier. I
think our real challenge is to find the structures that will help
engage our teachers to their creative heights, to their intellectual
heights, and who will pull children into that intellectual communi-
ty that they create. How do we help them do that is our real chal-
lenge.

Chairman GLENN. Dr. Wilson, what do you think? Should we
have longer school days and more numbers of days in the year?
Are we going to have to go that route?

Dr. WILSON. Not necessarily. I agree with Dr. Parrish's comment
that what really counts is the quality of the teaching and learning
that takes place and that we don't get up the quality of teaching
and learning with longer school days. And more school year will do
our children no good whatsoever. And, in fact, I believe we need to
be sending children home early maybe one day a week so that the
teachers have a chance to work with each other and to gain profes-
sional development. Through professional development, they will
gain the expertise that they need to raise the quality of what goes
on in the classroom.

And I would point out to you a widely read book now by Steven-
son and Stigler called The Learning Gap that points out th.at Japa-
nese teachers and Taiwanese teachers and mainland Chinese teach-
ers spend only three to four hours in the classroom, where our
teachers have to spend five or six. But they learn through profes-
sional development that provides quality of instruction in those
hours that we cannot match with our daily schedule of teaching.
Our teachers go home exhausted at 2:30, so they cannot stay until
4:30 to do a longer school day. And I believe we will be better off to
shorten the number of hours that students spend in class in order
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to get up the quality of instruction in those classes. And until we
address that problem, to talk about a longer school day is not going
to do us any good. In fact, it will take us in the wrong direction
because it will divert scarce resources from addressing the quality
issue.

Chairman GLENN. Dr. White? Should we have longer school days
and years?

Dr. WHITE. I couldn't agree more with Dr. Wilson. Maybe using
facilities more and the buildings open more, but not for each stu-
dent. We have smaller groups, more hands on, give teachers time

5 for reflection, give them time and energy to act as the professionals
that they're trained to be. We might even give them a telephone in
their classroom or in their office, which many of them do not have,
to carry out this connection of what they do in the classroom with
what is happening in the real world. Can you imagine doing your
work without a telephone that you are close enough to that you
can hook to a modem? You can tap into the library, you can net-
work with another teacher in another state somewhere. We don't
give them a chance.

I think if we gave them smaller classes, more time to be profes-
sionals, we might solve an awful lot of problems. And if they are
involved, they have the skills and get involved in inquiring into
how their teaching is going, how it's working for their kids, we
might get a lot more for our bucks, a lot more for our time than all
the curriculum revision that we can engage in.

Chairman GLENN. Dr. Parrish, can Cleveland look forward to a
220-day year?

Dr. PARRISH. Certainly not next year. I wouldn't be as quick as
my colleagues on the panel to totally dismiss altering time as a
variable. I think probably we need to alter time for some and
maybe not for others. I don't know that everybody meds a 200-day
school year, but we've got to say that if all studente, regardless of
their deficits or regardless of their current achievement level, are
going to attain these same high standards, common sense says that
time may be one of those variables that we have to alter for some
and not for others. In other words, there are year-round education
models with sessions where some students stay for smaller class
sizes and extra instruction so that they don't fall behind. So I
wouldn't dismiss it, nor would I hurriedly go to that as a solution.

Chairman GLENN. We've all mentioned the money involved in
this, and that's something we have to grapple with, also. We don't
have time to really get into a discussion of all this, but if you go
back into the colonial days of this country when our school systems
were being formed, probably anybody that had real wealth had it
mainly in property, and they were more able to pay than anybody
else. And yet now we're two-thirds service economy, and yet we're
still looking to the property as the base for our school system. It
doesn't make any sense at all. Try and alter that one.

We have a revolution in California where they had an excellent
school independently some years ago, and Proposition 13, as it was
called out there, came along and pretty much put their school
system into demise, I guess. And so that's a whole other level here.
When we have to have more equalizing funds come from the Feder-
al level, the Federal Government is broke, of course, as everybody
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knows right now. So we haven't even gotten into a discussion of
money yet.

We are going to have to move along. We need four days of hear-
ings instead of three hours, I guess.

Very good, very interesting this morning. Thank you very much.
Chairman GLENN. We look forward to our next panel, "Selected

Ohio Programs for Science and Mathematics Education Reform."
Our first speaker James Porter, who is Superintendent of Lake
County Schools. He administers a model science center of hands-on
science for all third and fourth graders from Lake and Geauga
Counties. I believe he has a 11/2-minute video of his science center
that we can look at first this morning.

Also, I want to add, Dr. Michael Salkind is President of the Ohio
Aerospace Institute, just a short distance from where we are right
now. OAI hosts numerous education engineering programs. It links
students and teachers with the NASA Lewis Research Center here
and with Wright Patterson Air Force Base.

Ms. Renee Kent accompanies Dr. Salkind as a graduate student
at the University of Dayton. Through funding from OAI and
NASA, Ms. Kent performed engineering research at NASA Lewis
Research Center here.

Also accompanying Dr. Salkind is Mrs. Sue Zepp, a school teach-
er at Woodridge Elementary School in Summit County. Through
assistance from OAI, Mrs. Zepp adopted new model curriculum for
third grade students. So we welcome you this morning.

Dr. Porter, I believe you want to lead off with a little video,
right?

TESTIMONY OF JAMES PORTER,1 SUPERINTENDENT, LAKE
COUNTY SCHOOLS

Dr. PORTER. Almost that. Imagine a center for science and math
that serves all elementary students, has strong in-service programs
for teachers, receives encouragement, support, and guidance from
business and the industrial community, taps the expertise of area
colleges and universities. This brief video that you have mentioned,
if our technology permits, may help you with that imagination.

(Videotape played.)
Dr. PORTER. That video goes on for another seven or eight min-

utes, but we'll talk with you instead. I'm the Superintendent for
the Lake County Board of Education and Chairman of the Lake
School Superintendents Association, which includes the superin-
tendents of the Local, Exempted Village, City, and Vocational
School Districts in Lake County along with the presidents of Lake-
land Community College and Lake Erie College. We appreciate the
Committee's interest in the area of systemic changes in science and
mathematics education for all students and welcome the opportuni-
ty to share our experiences with you.

My testimony will focus on four key points. First, creating a bold
new approach to elementary science education is seen as impera-
tive. Second, a bit about why this program works. Third, business,
industry, higher education, parents, and government as collabora-

' The prepared statement of Dr. Porter appears on page 136.
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tors with the school districts. And finally, the Lakeland Area
Center for Science and Mathematics as a systemic change model,
at least potentially that.

First, the superintendents in collaboration with Lakeland Com-
munity College and the businesses, Ohio State Representative Dan
Troywhose picture graced the video thereand the Ohio Depart-
ment of Education created this bold, new approach to elementary
science education as a way to make science interesting and exciting
for all students, everybody. We all agree that it is vital for young
people to get hooked on science and math at an early age. That's
not too difficult. Kids are natural born scientists.

But with limited equipment, individual schools have difficulty
finding the time or resources to offer real hands-on science experi-
ments that keep kids interested and challenged. Often, their teach-. ers, who are highly skilled in reading instruction, lack the back-
ground and confidence needed to make science and mathematics a
great adventure. Regular elementary classrooms are not set up for
science either. Lack of utilities, equipment makes it impossible to
sustain high quality, hands-on programs in a regular classroom.
Since individual schools and districts could not go it alone, and
since time is running out in the race to the year 2000, the superin-
tendents decided to act as a group to create the Lakeland Area
Center for Science and Math.

So our second point, why does this program work? The prGgram
is not a field trip. Not an assembly. Not a museum. It's a well co-
ordinated series of hands-on, inquiry-based science experiences.
And you can see some evidence of that around the room here and
some little scientists sitting here, too, as a matter of fact.

Chairman GLENN. Are they going to demonstrate a hands-on sci-
ence experience for us?

Dr. PORTER. Well, if there's time.
Chairman GLENN. I think we ought to take time for that when

you finish.
Dr. PORTER. That's up to you, of course.
Anyway, these experiences involve every third grade student and

teacher in every school in Lake County and Geauga County. That's
an enrollment of over 47,000 students. They aren't all in third
grade, thankfully. So it's a good sized group of schools. Students
visit the center one classroom at a time, do hands-on, fun, exciting
science experiments three times during the year, using equipment
impossible to duplicate in every elementary classroom.

Topics included Measurement/how to be a scientist. That's the
further ones over there. Light and sound, which is typified by this
oscilloscope. Electricity and magnetism. The circuit board is one of
the things that happens there.

Priorthis is really critical tooprior to the visit to the center,
an instructor visits each class in thei/ own classroom to familiarize
them with the concepts they will be testing. Hands-on materials
are left with the classroom teachers so students will be really
ready for their visit. Classroom teachers are part of the instruction-
al team, too. In cooperation with Lakeland Community College, the
Center staff designed workshops to help teachers gain confidence
and incorporate the experiments into their class's regular curricu-
lum. These workshops, held on after-school time, preceded each
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new topic and provided teachers with additional ideas and materi-
als for their classrooms. They went home with a bag of tricks.

Results of the program are being evaluated by an independent
consultantactually a series, a group of consultants with business,
public school, and university backgrounds. This program works be-
cause of these features, and it works because every school board
has passed a resolution making it a required part of the district's
educational experience for each student. We're talking now about
16 different school districts working together, all different kinds. It
works because every student has six high quality, exciting science
experiences each year. Their teachers get three in-service programs
and lots of stuff to use in their classrooms. We are convinced that
this level of support is what's required to make systemic change
happen in elementary science education.

My third point: Businesses, industry, parents, colleges, govern-
ment and schools have collaborated in the program's design and
operation. You cannot buy a Center for Science and Math. Not yet.
To make this program a reality for Lake and Geauga County chil-
dren, a large number of dedicated people committed their talents,
energies, and resources. The governing board of the Center in-
cludes all the school superintendents and the presidents of the col-
leges in the County. The board of directors, whose members are
teachers, business executives, scientists, school administrators, in-
dustry, private, foundation, and government agency representa-
tives, is responsible for organizing the instructional program and
providing advice and support from business and industry. Special-
ized equipment is designed and built when we can't purchase it.
You have in the written testimony lists of these people. So we
won't go into that in great detail.

The directors developed the Center's mission statement, which is
also in the written testimony. Let me just quote the first three
lines.

"The mission of the Lakeland Area Center for Science and Math-
ematics is to make working with science and mathematics exciting
and interesting for all young people so that they will develop a life-
long curiosity about the world around them."

It goes on with some specifics and their specific program goals,
but with these clear targets and the full cooperation of everyone,
it's no wonder our first year of operation was one of unqualified
success. 20,000 plus student contacts, all third graders, six times,
and nine in-service sessions attended by third grade teachersand
I might add on their own timeresulted in strong positive evidence
of the beginnings of exciting systemic change in elementary science
education across both counties. In 1992-'93, the coming year, we're
going to double this by bringing these third graders back again as
fourth graders, and hopefully we intend to add fifth.

You can see how this fits with Project Discovery because sitting
right on top of that here in northeastern Ohio is this exciting new
Project Discovery, which will take off and lead on into the middle
school.

Finally, the Lakeland Area Center for Science and Mathematics,
in our opinion, is a high-potential model for systemic change in ele-
mentary science education becausewe've listed about 19 points on
this written testimony. Let me highlight three or four: The schools

CI
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have made the Center programI think this is criticalthe
schools have made the Center program a required part of their sci-
ence education on a regular schedule. You'll see in the written tes-
timony a sample of the daily schedule. This thing runs every day,
all the time. Buses going in and out, all sorts of things happening.
That's the first point. Also, it's a required part of the program.

Number two, and really critical, all children participate. Every
one. We've had not only all children in regular classes, but we've
served SBH classes, LD classes, different kinds of classes where
children have disabilities, with an amazing amount of success, as a
matter of fact. We're really delighted with that.

Third of these 14 points that I want to highlight, teachers are
provided high quality, regular in-service. High quality, regular in-
service. They get a lot of stuff to take back with them.

Addressing one of your points that you asked us about, the
Center staff has both females and males on the staff giving all stu-
dents good role models, stressing that science vocations are for ev-
eryone.

Aad the last one that I want to point out to you isI think
they're all important, but time doesn't permitthe inertia of "We
always do it that way" has been overcome. We have enthusiastic
participation by teachers in our classrooms and at in-service pro-
grams. Some of them are here, as a matter of fact. We have fought
successfully through the problem of moving from theory to practice
in lesson design. And believe me, that was quite a problem.

Twenty-five years ago, we determined that vocational education
was critical to our nation's future. We built a network of vocational
technical schools in Ohio and provided programs to all of our stu-
dents here. Today, we face serious challenges in preparing our stu-
dents in the areas of math and science. This science center, located
at the Auburn Career Center Vocational Schoolyou saw a bit of a
clip of it theretakes advantage of excellent existing facilities, vo-
cational and technical student assistancethe big kids help the
little kidsand already established school district cooperation to
bring high quality, inquiry-based science experiences to all stu-
dents.

Requiring only a modest investment in personnel and equipment,
a statewide or even national system of science centers such as this
one could be set up quickly and have immediate impact on science
and mathematics education.

Now, the year 2000 approaches quickly. Lake and Geauga County
third graders in the Center program this year will enter the 12th
gradeby coincidence, I guess, not by designin the year 2000 So
these kids, these very kids, are the ones we're talking about. That's
why school districts, business, industry, and governmental leaders
have made the Lakeland Area Center for Science and Mathematics
a reality today. That's why we urge you to consider it as a model
that can be duplicated for all children. With me today in the audi-
ence are Science Center staff, in-service staff, classroom teachers,
parents, and some of our actual third grade scientists. I'd be most
willing, if time permits to respond to any questions. And I have a
feeling that the students are prepared to give you a brief demon-
stration of their activities as scientists if time permits that.



36

Chairman GLENN. Good. I think we'll be able to arrange that.
But let's go ahead with the others.

Dr. Salkind, if you'd like to make your comments?

TESTIMONY OF MICHAEL SALKIND,1 PRESIDENT, OHIO AERO-
SPACE INSTITUTE; ACCOMPANIED BY RENEE KENT, GRADUATE
STUDENT, UNIVERSITY OF DAYTON, AND SUE ZEPP, TEACHER,
WOODRIDGE ELEMENTARY SCHOOL, CUYAHOGA FALLS
Dr. SALKIND. Thank you, Chairman. I'm President of the Ohio

Aerospace Institute, which is a private nonprofit consortium of
nine universities, two Federal laboratories, and several dozen com-
panies. Our mission is to facilitate collaboration among these three
sectors in graduate and continuing education, research and tech-
nology transfer. The word "collaboration" is something we've
heard quite a bit this morning. This institute, if you will, is a socio-
logical experiment to teach collaboration in our society. I think
that's very important in terms of the next century.

Although the mission of the Institute focuses primarily on gradu-
ate engineering education and research, through the Ohio Space
Grant Consortium, we also have a major effort in encouraging
more Americans, from kindergartners through college students, to
pursue science and math education, with special emphasis on en-
couraging more women and minorities. In this, we support the
President's America 2000 education strategy.

The collaborative efforts are built around two outstanding Feder-
al Aerospace Laboratories in Ohio, NASA Lewis Research Center
in Cleveland and Wright Patterson Air Force Base in Dayton. Both
facilities act as magnets to attract visiting faculty, students, and in-
dustry collaborators to work with each other, have access to the
world class experimental and computational activities, and work on
cutting edge, real world programs. In this way, graduate students
experience an ,Irriched education by being exposed to industry and
government perspectives.

Collaborative activities within OAI are conducted by focus
groups. These are networks of co!'Pagues from the three sectors
who develop common strategies in botn esearch and education.
They conduct research, develop courses, conduct conferences, semi-
nars, and workshops to advance the state of knowledge in their
areas of expertise. There are 13 such focus groups in diverse tech-
nologies such as advanced rr Aerials, propulsion, power, computer
simulation, dynamic systems and control, visualization, and air-
craft icingsomething very much in the press recently.

Through direct industry participation, these focus groups bring a
market perspective to the research agenda and the educational
agenda. In this way, technology can more expeditiously be used to
impact economic development.

To encourage more Americans to pursue degrees in engineering
science, the Ohio Space Grant Consortium, managed by OAI, has
awarded more than $1.8 million in the past three years to 52 grad-
uate and 78 undergraduate students to help support their educa-
tion. The funding has been provided by the NASA Space Grant Col-

I The prepared t-Jatement of Dr. Salkind appears on page IM.
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lege and Fellowship Program and NASA Lewis Research Center
with matching funds from the State of Ohio and industry.

The Director of the Ohio Space Grant Consortium is Dr. Paul
Claspy, who's here today. He's also the Director of Education at the
Ohio Aerospace Institute.

With me today is Renee Kent, who is a recipient of a NASA
Space Grant/OAI Fellowship. She is a doctoral student in the Ma-
terials Engineering Department at the University of Dayton, one of
the 0AI member universities. She expects to receive her Ph.D in
August 1992 and has been a resident at OAI for the past two years.
She has been conducting her thesis research in the Structure Divi-
sion of the NASA Lewis Research Center. The focus of that re-
search has been the development and implementation of new meth-
ods for determining mechanical properties of new fibers. These new
high-strength materials are being developed for high temperature
structural applications, such as the National AeroSpace Plane and
future high performance jet engines. Her experience here has also
brought her in contact with industry collaborators and consider-
ably broadened her educational experience. Renee came to observe
that her educational experience was characterized by many teach-
ers and mentors who found great excitement in their own scientific
endeavors as well as the development of young people. She felt that
when learning and discovery were introduced in exciting ways, she
and her fellow students learned successfully.

If we are to attract more young Americans such as Renee Kent
to pursue technical careers in graduate education, we must insure
that more young people are motivated to study math and science in
the primary and secondary grades. To this end, we established the
Ohio Space Grant Consortium Education Pipeline Committee,
which includes members from primary and secondary education,
from universities, from Federal laboratories, and from industry.
They conduct programs for teachers and students in kindergarten
through graduate school with special emphasis on female and mi-
nority students. Attached to the written testimony is a summary of
some of these programs, but I want to talk about a few today.

Because OAI is a network of engineering and science practition-
ers, it serves as a reservoir of volunteers to work with teachers and
students. The Ohio Space Grant Consortium is planning to develop
this network of volunteers and link them with local school systems.

One of these activities has been a series of workshops for elemen-
tary school teachers to introduce the World In Motion program de-
veloped by the Society of Automotive Engineers. This program, de-
veloped by a national team of educators and practicing engineers
uses mobility technology, such as small cars and boats, for learning
basic principles of physical science and math. In addition to the
teacher workshops, practicing engineers and engineering students
are made available to assist teachers in and out of the classroom.

With me today is Sue Zepp, a third grade teacher in the Woo-
dridge Elementary School in Cuyahoga Falls. Mrs. Zepp has used
the World In Motion program in her class with exciting results.
She used it in a reading module, rather than a math or science
module, and found it could fit into anything. By the way, that's the
curriculum crunch issue that Dr. Parrish talked about earlier. Mrs.
Zepp couldn't find any space in the math and science modules.

4



38

Mrs. Zepp felt that this program was the kind of hands-on, cross-
disciplinary, cooperative education experience that is being encour-
aged by education experts and emphasized in the American Asso-
ciation for the Advancement of Science Project 2061.

I want to just stop and talk about 2061 for a moment for those of
you not familiar with it. The year 2061 is when Halley's comet will
return to the U.S. And Project 2061 is clearly a long-term effort to
strengthen our science and math education. And it again reinforces
what we've said before, that this is not something that will have a
quick fix. We need to make a long-term commitment here. Project
2061 brought together experts in education and math and science
for a study by the American Association of the Advancement of
Science. The results were published in a book called Science And
Math For All Americans. It really is a blueprint for science and
math and education reform and contains many of the elements we
talked about earlier: hands-on, exciting activity, deemphasis on
content and more on the context, which deals with the curriculum
crunch issue.

Mrs. Zepp's experience with the World in Motion program was
very positive. She was very excited by the experience with this ac-
tivity because while traditional abstract math modules have little
meaning for students, they learned advanced math skills and used
their calculators in order to determine averages and trends in their
World In Motion experiments. In letters from this year's third
graders to next year's third graders, her students mentioned the
World In Motion experience with great enthusiasm.

Another program we've conducted involved bringing 150 Girl
Scouts to the Cleveland Children's Museum on three successive
weekends for programs using the museum's hands-on water,
bridges, and time exhibits. The program was conducted in conjunc-
tion with the Society for Women Engineers, and adult women prac-
ticing engineers served as role models for the six- to ten-year old
girls who participated. We need more such programs to counter the
social stereotypes that discourage women and minorities from pur-
suing math and science.

From our experience, I'd recommend that the Federal Govern-
ment consider the following in order to improve the education of
American students in math and science:

We have a cadre of practicing scientists and engineers in indus-
try, universities, and Federal laboratories who are competent and
comfortable in math and science. If we can harness that talent pool
to assist teachers and students in our primary and secondary
schools, we can make significant improvements. American profes-
sional technical societies, through programs such as the World In
Motion and Math Counts, are helping bring this army of volunteers
to focus on our schools, but they need help. They need funding to
provide the staff efforts to support such programs and the data
base management to couple a dispersed army of volunteers with
local schools. Such services must be organized on a local or region-
al basis because our school systems are local. We need to help stim-
ulate the creation of such a local or regional infrastructure. The
National Science Foundation Statewide Systemic Initiative, Project
Discovery, which we heard about from the first panel, has the po-
tential to help create such an infrastructure.

4 3
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We need to build new regional resource centers such as the one
we heard about from Dr. Porter. And we must find ways of inte-
grating the many existing support programs into these regional re-
source centers so that our schools an connect to those resources
more readily.

There are currently many diverse programs for coupling volun-
teers with local schools. NASA Lewis Research Center in Cleveland
has a wonderful educational resource enter for teachers. They also
have many employees participating in volunteer programs with
local schools, such as the program with East Technical High School
and the local physics alliance. Wright Patterson Air Force Base in
Dayton has similar programs to couple employees with local
schools.

Our universities and our private companies also are engaged in
programs such as this. We certainly heard about the university ac-
tivities earlier today. Private companies participate in a broad
range of efforts including adopt-a-school programs. Several years
ago, a local agency catalogued such programs in northeast Ohio.
The result was a rather thick book. Both the schools and would-be
volunteers are overwhelmed by the number of such efforts, which
makes it more difficult to channel specific capabilities to specific
needs. We need well-staffed regional resource centers to maintain
current data bases of such capabilities and expeditiously bring ca-
pabilities together with needs. This is no small challenge. Current
programs are not adequate to address those needs.

The Federal Government can also help by supporting consortia
to help bring together resources for collaboration. We need to pro-
mote collaboration both in education and research. The NASA
Space Grant College and Fellowship Program, with consortia in all
50 states, the District of Columbia, and Puerto Rico, is a major na-
tional program with specific mission responsibility for kindergarten
through graduate school in engineering, math, and science. It is an
excellent vehicle for effecting change.

I would recommend that the Federal Government investment
could be most effective if focused as matching funds for consortia
demonstrating the ability to attract private sector as well as state
and municipal funding. I would also strongly recommend tax incen-
tives for industry investment in education and research, and espe-
cially for collaborative activities through consortia. These programs
could be especially effective if they provide incentives for coupling
private sector efforts with Federal laboratories.

In summary, I would recommend that we:
(1) Strengthen the coupling of Federal laboratory and university

engineers and scientists to our educational enterprise through tar-
geted programs, consortia, and tax incentives;

(2) Support the innovative educational programs such as the Soci-
ety for Automotive Engineers' World In Motion program that pro-
vide exciting, engaging, hands-on modules to school teachers and
volunteers to help those teachers implement them;

(3) Develop regional resGurce centers, such as are being devel-
oped through Project Discovery, to maintain innovative math and
science programs and to maintain the staff to help schools select
and implement such programs.

Thank you.
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Chairman GLENN. Thank you very much. Let me ask a couple
questions of Ms. Kent and Mrs. Zepp before we get back to Dr.
Porter.

Renee, are you going to be going out in the engineering work
force, looking for a job in engineering?

Ms. KENT. I am looking for a job presently.
Chairman GLENN. Because of the cutback in military, of course,

we have a lot of engineers and even scientists who are having some
problems getting jobs. What's been your experience in this job
search problem?

Ms. KENT. I'm one of those people having problems getting a job.
I'm graduating in August, and I'm a person who is graduating with
a 3.9 something cum. I've gotten awards for my Master's research,
awards for my Ph.D research, and I'm still having a very difficult
time getting a job. And what I am finding is that most people, in-
cluding NASA, are telling me "We would really like to hire you,
but we just aren't hiring anyone right now." So it's very discourag-
ing and it's very frustrating. I think it makes sort of a sad com-
mentary for the future.

Chairman GLENN. Well, I personally hope that some of this is
temporary, as you do, too, of course. I hope it's temporary. And we
do have a lot of people right now, because of the cutback in aero-
space and military contracting, particularly out on the West Coast,
who are really in a bad situation. We have some of that here in
Ohio, also, but long term I think there isn't any doubt about what
we need for the long haul. I hope we get situated as soon as we
possibly can.

Sue, speaking of the hands-on approach used in the World In
MotionI was wondering, when Dr. Salkind was speaking just a
moment ago, do you find an equally increased interest in math as
well as just in scientific concepts? There's a difference with people
coming in and having hands-on and having all the A works, B
works, C, type thing. That's interesting and everybody loves to do
it. Is there a spill-over, then, into increased interest in math be-
cause you have to have a basis in math to really go ahead in sci-
ence to any depth.

Mrs. ZEPP. My whole classroom is kind of all hands-on. I once de-
scribed my classroom as organized chaos. So I have a lot of manipu-lative

Chairman GLENN. Sounds like my kind of classroom.
Mrs. ZEPP. We have fun. I think learning should be fun. And so

there's really spill-over. I don't know exactly how to put it. The
math and science in this program work is so close together that
there wasn't any separation.

Chairman GLENN. Dr. Porter, do you want to have your junior
scientists here?

Dr. PORTER. Thank you, Senator. You understand that this is not
a play or a production. This is a bit of a science experiment as you
might see these youngsters working with. We have four junior sci-
entists this morning. Maybe they will corae up here along with the
director of the center. joe Nalon, Jason McGinness, Sally Roth,
and Kay Kablowski. I think I have one additional scientist who is
Mike Mitchell. Good. And I didn't have him X'd out. But these
youngsters are third graders in Lake and Geauga County Schools.

4 3
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They have been involved with the Lakeland Area Center this year.
And Claire Zurbeck, the Director of the Center, is there. Looks like
we have one more as well. So Mike Mitchell must be here also; is
that right, Mike? And Brad Uhall. We got all these names out.

Ms. ZURBECK. Normally when they come in they're in a team sit-
uation.

Chairman GLENN. Just pick up that mike.
Ms. ZURBECK. Normally, the class is about 24 students. We divide

it up into teams of essentially about four. So we usually have six
teams coming in on a team concept. You'll notice that each one has
essentially four different colored aprons. It designates the position
they have, the job, such as the experiment director, recorders. All
of them do the experiment, though. They're all getting the hands-
on experience.

And we have an example of one of them. This was the last one
we did. We have three different visits each class made. The last
one was on electricity and magnetism, which is back there. This is
actually the second visit on light and sound. And we see we have
some fairly sophisticated equipment such as the oscilloscope. The
oscilloscope, if it operates properly, they'd like to do an example of
what it's like when they come in and perform the experiment. So I
think Joe is the reader. So if you want to read

(Demonstration had.)
Dr. PORTER. Senator, what you have to remember is that every

third grader in both counties has had this experience. Every third
grader. That's almost 3,000 or more of them, along with some
others. So it'" a saturation program.

Chairman GLENN. Have you been at this long enough yet to
follow up and see how many of the students had an increased inter-
est in going into the physical sciences?

Dr. PORTER. This is the first year of operation in the Center. We
do have a research piece that's designed to get at that, and it's cur-
rently being worked on right now. It's rather massive. But we do
have outside consultants involved in this, and we hope to have
some hard data, as hard as educational research can be. You have
to understand there's a lot of things going on there.

Chairman GLENN. Thank you very much. I really appreciate
your being here this morning.

Thank you all. Kids, thank you very much for being here this
morning and participating. That's great. We really appreciate that.
Thank you all very, very much.

Our next panel, our last panel that has been patiently waiting
or not so patiently waiting, as the case may be, but we appreciate
your staying with us this morningis a panel on "Selected Ohio
Programs for Underrepresented Groups, Women and Minorities, in
Science and Math Education."

Ms. Elizabeth Obara is the Camp Director for the Buckeye
Women in Science, Engineering and Research Summer Camp,
which acronyms downs to B-WISER, of the Ohio Academy of Sci-
ences. It's a summer science camp for seventh grade girls to stimu-
late girls' interest in science.

Ms. Gardenia Butler is the Executive Director of the Minorities
in Mathematics, Science and Engineering program in Cincinnati, a
model program to improve and retain minorities in science.
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Accompanying her is Mr. Erik Thomas, an eighth-grade student
at Mount Healthy South Middle School in Cincinnati participating
in Ms. Butler's program.

And Dr. Pram Batra is a Professor of Chemistry at Wright State.
He's the principal investigator of a model program designed specifi-
cally for inner city minority use, accompanied by Ms. Latrice
Turpin, recent high school graduate from Meadowdale High School
in Dayton. Ms. Turpin benefited from Dr. Batra's program, and she
will major in science at Ohio State this fall.

Ms. Drucilla Veasley is a biology teacher at Dunbar High School.
Ms. Veasley was retrained at Dr. Batra's program, and she has dif-
fused her new knowledge to her high school classroom. We wel-
come you here this morning and appreciate that very much.

Ms. Obara, if you want to lead off with your comments?

TESTIMONY OF ELIZABETH OBARA,, CAMP DIRECTOR, BUCKEYE
WOMEN IN SCIENCE, ENGINEERING AND RESEARCH INSTI-
TUTE, OHIO ACADEMY OF SCIENCES

Ms. OBARA. Mr. Chairman, Members of the Committee, Friends
and Colleagues, my name is Elizabeth Obara. Since 1987, I have
been a science teacher at Dublin High School, Dublin, Ohio. Prior
to that, I taught 22 years in Indiana, Germany, and Ohio. As a
classroom teacher on the front line of education, I am particularly
pleased to accept your invitation to appear before you today to dis-
cuss the B-WISER Institute, a summer camp and follow-up pro-
gram which empowers young women to achieve in science.

The mission of the Ohio Academy of Science, a nonprofit organi-
zation of those interested in science and technology, is to empower
curiosity, discovery, and innovation by stimulating interest in the
sciences and technology, promoting and supporting research, im-
proving science education, disseminating scientific knowledge, and
recognizing and publicizing high achievement in attaining these ob-
jectives. Through its Junior Academy, Senior Academy and Central
Office, the Ohio Academy of Science provides support activities,
runs annual meetings and science fairs, and publishes a journal
and newsletter that reports developments in science, engineering,
technology, and education.

In a special report entitled "Minorities in Science" in the April
15, 1990 issue of "Chemical & Engineering News," John Danek of
the National Science Foundation wrote, "We have created artificial
situations in which there are no alternative pathways to successful
careers except for children to do well in a very short window that
begins at the seventh grade. To keep up, science will have to at-
tract more minorities and female students."

The B-WISER Institute is a creative and effective response to
these issues. What is B-WISER Institute? The Buckeye Women in
Science, Engineering and Research Institute. The B-WISER Insti-
tute is an educational partnership of the Ohio Academy of Science,
WISEMCOthe Women in Science, Engineering and Mathematics
Consortium of Ohioand the College of Wooster. This yearlong
program consists of the B-WISER summer science camp at the Col-

' The prepared statement of Ms. Obara appears on page 163.
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lege of Wooster where seventh grade female students and a follow-
on research internship for students under the supervision of profes-
sional women in science in colleges and universities, government,
and industry. The program is supported in part by a grant to the
College of Wooster from the Ohio Board of Regents for funds avail-
able under the Eisenhower Science and Mathematics Education
Act.

The purpose of the B-WISER Institute is to enhance the interest
of 100 seventh grade girls in physics, chemistry, biology, geological
science, computer science, and math. The Institute consists of three
activities: a summer B-WISER camp at the College of Wooster; a
yearlong internship for each of the 100 research interns with the
exemplars, who are the women in science identified by the Ohio
Academy of Science; and a career workshop for the 100 research
interns, their parents, and their supervising exemplars.

The program builds on efforts of an existing partnership between
the College of Wooster and the Ohio Academy of Science for the B-
WISER, the Buckeye Women in Science, Engineering and Research
Camp, held on June 9th through the 14th, 1991. The camp is a
team taught, hands-on, residential experience using well equipped
classrooms and facilities at the College of Wooster. Most of the 18
faculty members at the Camp are pre-college teachers, well known
in Ohio for their ability to affect student attitudes in learning in
science and mathematics. Moreover, the B-WISER Institute taps
the talents of nearly 100 of over 250 exemplars who are volunteer
women in science, engineering, and mathematics for the Ohio
Academy of Science.

The research interns, young women entering the eighth grade in
the fall of 1992, seventh graders during the school year 1991-'92,
will be approximately 21, 22 years old and ready to enter the work
force or graduate school by the year 2000. Therefore, it is very im-
portant that we begin training these young women now to the full
participation in mathematics and science to avert the predicted
future shortage of talent.

The goals of the B-WISER Institute are: To develop student con-
tent knowledge in specific sciences and math; to develop students
skills in the process of scientific investigation and research meth-
ods, including selecting a research topic, developing testable hy-
potheses, devising tests, and collecting data and drawing conclu-
sions; to enhance student awareness of career possibilities and req-
uisite qualifications for careers in scientific disciplines; to generate
enthusiasm for science and a sense of participation in scientific dis-
covery; to facilitate student assessment of potential skills and abili-
ties for scientific careers; to place 100 young women research in-
terns with professional women exemplars so that the research
intern may work on science project with a role model, mentor
throughout the 1992-'93 school year; to enable the research intern
to present her project for judging at a local, district, and state sci-
ence day at the end of a yearlong scientific experience with the ex-
emplars; to hold a one-day career conference in the fall of 1992
with research interns, counselors, financial aid experts, and college
admission officers from the Ohio colleges and universities; to pre-
pare three Early Alert Tip Sheets to Careers in Science, Engineer-
ing and Mathematics, on the topic of admissions testing, scholar-
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ships available, and youth science opportunities such as the Ameri-
can Junior Academy of Science, the Westinghouse Science Talent
Search, and the International Science and Engineering Fair.

As a result of participating in this year-long Buckeye Women in
Science, Engineering and Research Institute, the research interns
will do the following: It will include additional science and mathe-
matics in their choices for high school classes. They will continue
to do scientific research during high school, either with the exem-
plar role model or with another scientist. She will prepare her sci-
ence project for judging at local, district, and state science days.
Will be able to know where to apply for research funds and then
receive them. They will be more knowledgeable about science ca-
reers and the ways in which to assess them. They will be very
aware of many opportunities in the Ohio Junior Academy of Sci-
ence, the Junior Science and Humanities Symposium, the Ohio
Academy of Science Annual Meeting, and the International Science
and Engineering Fair. They will be able to plan for a career in sci-
ence, engineering, or mathematics when she enters college.

The B-WISER Institute will build on an existing partnership and
extend the camping experience into a year-long research internship
through the engagement of exemplars of the Ohio Academy of Sci-
ence. The 250 currently active exemplars represent more than 140
cooperating employers, including such well known companies as
Adria Laboratories, American Electric Power Service Corporation,
Ashland Chemical, B.F. Goodrich Company, Battelle Memorial In-
stitute, BP America, Chemical Abstracts Service, Columbia Gas of
Ohio, Dow Chemical USA, DuBois Chemicals, Dupont Corporation,
Ferro Corporation, NASA Lewis Research Center, Ohio Power
Company, Procter & Gamble, Ross Laboratories, Scott Fetzer Com-
pany, Sof Tech, Incorporated, the General Electric Company, the
Kroger Company, Timken Company, the Toledo Edison, United
Telephone Company of Ohio, Westinghouse Materials Company,
and Whirlpool Corporation.

At the 1992 B-WISER Camp at the College of Wooster, there
were 100 students from more than 72 schools in 36 of Ohio's 88
counties. Urban, rural, public and non-public schools were well rep-
resented as shown on the attached list of participants.

The staff for the B-WISER Institute consisted of Dr. Ted Wil-
liams, Project Director for the College of Wooster; Mr. Lynn Elfner,
Assistant Project Director for Ohio Academy of Science; Elizabeth
Obara, B-WISER Camp Director; Dr. Lois A. Cook, Assistant Direc-
tor; and Dr. Nadine Hinton, Evaluation Consultant.

Mr. Chairman, although my remarks today have focused specifi-
cally on the B-WISER Institute, I respectfully request on behalf of
the Ohio Academy of Science that you leave the record of this
hearing open until July 10th, 1992, to enable the Academy to
submit additional written testimony relative to the question con-
cerning systemic change in education.

Although more detail will be submitted in additional written tes-
timony, I do want to point out now a specific change in Federal law
which could facilitate the creation of many more programs like the
B-WISER Institute. One of the problems with the legislation which
authorizes the Eisenhower program is the bias against not-for-
profit organizations like the science academies, science centers, and
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museums and other community-based organizations. At this time,
the Academy cannot receive funds directly from the Ohio program.
We are forced to use academic institutions as fronts for proposals.
This is a disincentive to creativity and innovation in program
design and administration. It impedes the proposal development
process, puts up barriers to inter-institutional cooperation, and im-
poses additional administrative costs on already overburdened
system. The Academy feels that the competition for Federal grants
should be wide open. The best ideas and programs should be
funded without a built-in administrative filter.

In conclusion, the Academy feels that the B-WISER Institute
empowers young women to achieve in science. In his book entitled
The Best Of Success, Wayne Davis writes, "Power comes from
knowing how to do something. People with power are people who
know how to get things done. And sometimes knowing how to do
something is virtually the same thing as having done it. So when
we educate ourselves, we build power to accomplish our goals."

The B-WISER Institute will help young women achieve their
goals in life. The B-WISER Institute is an empowering experience.
Thank you for the opportunity to testify today before your commit-
tee. I will be pleased to respond to any of your questions concern-
ing the B-WISER Institute.

Chairman GLENN. Thank you very much. And we will keep the
record open, as you requested, until the 10th or a couple days
beyond that.

MS. OBARA. Thank you.
Chairman GLENN. That will be fine.
Ms. Gardenia Butler?

TESTIMONY OF GARDENIA BUTLER,' EXECUTIVE DIRECTOR, MI-
NORITIES IN MATHEMATICS, SCIENCE AND ENGINEERING; AC-
COMPANIED BY ERIK THOMAS, MOUNT HEALTHY SOUTH
MIDDLE SCHOOL, CINCINNATI
MS. BUTLER. Good afternoon, Senator Glenn. We bring you greet-

ings from Cincinnati, Ohio, and we're very happy to be able to tes-
tify today.

M2SE is the acronym for the Minorities in Mathematics, Science
and Engineering. The M2SE Center is dedicated to significantly in-
creasing the number of students of color who are motivated and
prepared for math, sceince, and engineering careers. We were
founded in 1989 as a nonprofit organization. The M2SE Center is a
Cincinnati-based, expanding consortium of business and industry,
colleges and universities and public school systems. Some charter
members are: Procter & Gamble, Cincinnati Gas & Electric Compa-
ny, General Electric, Cincinnati Bell, University of Cincinnati, the
Cincinnati Technical College, as well as the Cincinnati Public
School District. In less than four years, in addition to the list I just
articulated, we have also added Eastman Kodak, Xavier Universi-
ty, Center College. We have budding partnerships with Miami Uni-
versity, and the Natinnal Action Council for Minorities in Engi-
neering.

' The prepared statement of Ms. Butler appears on page 175
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We started our program in 1989 in two pilot middle schools, and
we have grown from those two schools with 60 students to now an
enrollment in 18 schools of 700 students. We were recently award-
ed an NSF grant proposal for five years of funding. That award es-
tablished us not only as a Cincinnati-based Regional Center for De-
veloping Minorities, but it also gave us enough funding to begin to
extend into the nine states within the Midwest.

Who is our customer? Our primary customer is students of color,
and we are focusing on C average and above students. There are a
lot of very good programs that focus on gifted and talented or so-
cially disadvantaged students. We're going to do our part in the
Midwest to really increase this minority pipeline and prepare the
future work force. We feel our biggest challenge is to attract and
retain those students interested in math and science in the C aver-
age grade level. Those students must also have good attendance
and good behavior and strong parental involvement.

Now, although the students are our primary focus, we know that
for us to be successful, we must pay attention to the teachers. We
are about not only reform to curriculum, but we're increasing
awareness and appreciation for the fact that the students that the
teachers serve, because the future work force, will be more minori-
ties in coming years. So we're focusing on an appreciation and
awareness of their culture, the students that they serve. We're
looking at innovative strategies for delivering the curriculum dif-
ferent than has been done before. And to that end, we have an
annual Summer Teacher Institute that is hosted by our consortium
and member universities that provide seven days of training and
three hours graduate credit for those teachers. In addition to teach-
ers and students, we're focusing on parental involvement through
the formation of Say Yes to Family Math, teacher-parent and stu-
dent groups, using that concept which was developed by the Na-
tional Urban Coalition, which is done in several large community-
based organizations across the Nation.

In addition to focusing on the teachers, what we're doing is we're
trying expose students to African Americans and Hispanics and
Native Americans who are professionals who are in math, science,
and engineering careers; we re providing hands-on experiments and
making fun those math and sign experiments that those students
are participating in. The students are starting in grades 4 and go
through grade 12 and have all kinds of concentrated academic in-
class and after-school class experiments that they are involved in.
They participate in additional competitions in math and science
both city and state and national. Also, the parent component, the
parents and the students participate in a math and science enrich-
ment program. Those are just some of the highlights the students
have participated in.

I also want to share with you that being a new program, we
know that it's important that we begin to track those students and
how well they are doing. And we are happy to share with you
today, after three years, we've been able to retain with this type of
a program at least 70 percent of the students who have started
with us. We feel like in Cincinnati, with the regional status and
also the National Science Foundation, the dedication and energy
and willingness of the industries that are involved, the parents and
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community organizations, that we are poised and ready to do our
part in the Midwest to continue to develop students of color.

The other thing that I would like to also emphasize is that we
know that this problem is a very, very complex one, and we know
that we can't do it alone. So we are establishing strong collabora-
tive partnerships with entities such as the Ohio Math and Science
Discovery Project. We're also reaching out to student organizations
such as the National Technical Association, the National Society of
Black Engineers, and also the American Chemical Society. And
through these collaborations, we feel like there are other existing
programs that do some aspects of what we want to offer to our stu-
dents, and we will join hands with them such that our dollars will
stretch farther. And we will be able to insure that by the year
2000, we will graduate many, many more students of color in the
Midwest.

Thank you.
Chairman GLENN. Thank you.
Dr. Batra?

TESTIMONY OF PREM BATRA,1 PROFESSOR, DEPARTMENT OF
BIOCHEMISTRY, WRIGHT STATE UNIVERSITY; ACCOMPANIED
BY LATRICE TURPIN, RECENT HIGH SCHOOL GRADUATE, MEA-
DOWDALE HIGH SCHOOL, DAYTON, AND DRUCILLA VEASLEY,
BIOLOGY TEACHER, DUNBAR HIGH SCHOOL, DAYTON

Dr. BATRA. I am Prem Batra, Professor of Biochemistry at
Wright State Universtiy.

It is no secret that minorities and women are underrepresented
in the sciences. One reason why the minorities are underrepresent-
ed is that many minority high school students are not academically
prepared for college science studies. This brings me to our model
project that is based at Dunbar High School, an inner city Dayton
public school with a student body that is almost 80 percent African
American. The underlying objective of the project is to improve the
academic performance of the inner city high school students
through a variety of intervention programs designed to motivate
them and encourage their entry into the science profession.

The project involves a partnership between Wright State Univer-
sity, Dunbar High School, and the private sector organizations, in-
cluding Mead Corporation, Lifescan, Incorporated, Milton Roy
Company, Procter & Gamble, Kettering Medical Center, and
Marion Merrell Dow.

I appear before you to describe our project. Four high school stu-
dents and one science teacher who have participated in our pro-
gram have accompanied me to these hearings. I want to share with
you what they have to say about their participation in the pro-
gram.

Latrice Turpin, sitting on my right, a recent graduate of Mea-
dowdale High School, has this to say: "I knew I wanted to go to
college, but I did not know what to major in. It is only after partici-
pation in the Summer Research Program that I decided to major in
pharmaceutical science at Ohio State this fall."

The prepared statement of Dr. Batra appears on page 189.
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Rashida Seldon is a senior at Dayton Christian High School and
says, "The program greatly increased my interest in science, and I
now have a yearning for the medical field."

Elgin Kight is a senior at Dunbar High School, and he indicates,
"I never thought about doing research, but after completing this
program, I found biomedical research more exciting than account-
ing. After high school, I now plan to major in biology and do re-
search in genetic engineering."

Justina Brown, a senior at Northmont High School, says, "The
Summer Research Program gave me more initiative to do my best
in math and science courses. It is because of my participation in
this program that I decided to pursue a career in the health sci-
ences."

Drucilla Veasley, sitting on my extreme left, is a teacher and
teaches biology at Dunbar High School. About her participation,
Ms. Veasley has this to say: "This past school year was very suc-
cessful for me, and I attribute that to my participation in the
Summer Research Program last year. Not only did I develop long-
term professional relationships with Wright State faculty, my
summer experience also enabled me to do some of the hands-on ex-
periments with my students in the classroom." All of us are very
proud of these individuals.

Our project has two components: an academic year component
and a summer component. I'll briefly outline the activities in both
these components.

The academic year component is based almost entirely at
Dunbar High School and involves several objectives, strategies, and
activities. These are:

One, updating and enhancing science courses to insure the accu-
racy of science content in high school classes, particularly in the
area of molecular biology and biotechnology.

Two, performing hands-on, modern laboratory experiments. The
idea here is to make the students feel that science is fun and non-
threatening so that science courses become exciting opportunities
to learn.

Three, informing students about opportunities in the sciences.
This involves taking students on field trips to university and pri-
vate sector laboratories so that they can interact with minority and
women scientists as well as bringing minority and women scientists
into the classroom.

Four, improving the professional status of science teachers and
minimizing their sense of professional isolation. This has been done
by developing collaborative activities between Wright State faculty
and the science teachers such as writing joint grant applications,
presenting papers at scientific meeting, writing a joint paper for
publication and developing new science courses.

Five, preparing and facilitating the transition of high school stu-
dents for college science studies. To facilitate the transition of mi-
nority and women students from high school into college, we plan
to offer this fall a modern introductory biology course for advanced
and gifted students at Dunbar High School. Students who success-
fully complete the course will qualify to receive college credit. Em-
phasis on the course will be on hands-on laboratory experiments
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dealing with the cutting edge, modern molecular biology and bio-
technology areas including gene cloning.

Up to this point, I've outlined the academic year activities. I now
turn to the extremely important summer component of enhancing
science education of both minority and women high school students
and motivating them to pursue science careers. The Summer Re-
search Program is of seven weeks duration and has major two ob-
jectives: (1), mentoring by professors while giving minority and
women students a meaningful hands-on experience in scientific re-
search. And (2), updating the scientific skills of the pre-college sci-
ence teachers who teach minority and women students. Each stu-
dent is assigned to a faculty member and the students work as re-
search apprentices for a period of seven weeks. The teachers are
also assigned to research faculty, and they work relatively inde-
pendently in ongoing research projects. The idea is that the teach-
ers will become familiar with modern research tools and tech-
niques so that they will, in turn, bring a sense of excitement to he
classroom and stimulate their students to pursue science careers.
The student apprentices and science teachers work eight hours a
day for a 40-hour week for the seven weeks. Each student is paid
$1,000, and each teacher $2,000 for the seven-week program.

We began our Summer Research Program quite modestly in 1991
with seven African American students and one science teacher.
The 1991 summer program was so successful that 104 students and
17 science teachers applied to participate in thc 1992 summer pro-
gram. However, we only had the resources to accommodate 17 stu-
dents and 6 teachers. These individuals are presently working in
faculty laboratories. Four of those students, Latrice Turpin, Justina
Brown, Rashida Seldon, and Elgin Kight, who are partjcipating for
the second year, are here with me. And the science teacher, Ms.
Drucilla Veasley, is also here for these hearings.

Let me now outline what more needs to be done. One, the
summer research program by itself is not enough. We need to im-
plement year-round science enrichment programs for minority and
women high school students so that they can work as research ap-
prentices throughout the year. Yes, Senator, there need to be more
school days per year and longer school days.

Two, at the Federal level, each major granting agency, such as
NSF and NIH, should establish a separate pre-college science en-
hancement division. Through its funding mechanisms, the Federal
Government can do much to encourage and support the develop-
ment of human resources for science and engineering.

Three, a stable multi-year funding base is critical if pre-college
science enrichment and intervention programs are to succeed. A
multi-year grant award would not only give us time to plan ahead,
it would also provides us the opportunity to track the students with
respect to their academic success in college and career selection
and retention.

Four, there is a need to institute tutorial programs for students
during and after school hours. Such programs should be staffed by
academically strong undergraduate and graduate students who
would act as teaching assistants and role models.

Fifth, to further increase the pool size and quality of minority
and women students for college science studies, we need to bring
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the science enhancement programs into the pre-secondary grades.
And we need to insure that the teachers teaching at these levels
have the proper scientific background and resources to do the job
effectively.

Six, the inner city public schools lack the resources to make the
drastic changes needed to improve science education, including the
need to revise and organize science courses. The schools get can
only do thiz cooperatively with help from the universities. And the
university scientists must play a key role in this effort. Thus, steps
should be taken at the state level to promote linkages and partner-
ships between public universities and public schools. The ongoing
partnership between Wright State and Dunbar School can serve as
a model. The Board of Regents and the State Board of Education
working together can make this a reality.

Seventh, finally, I would urge the Federal Government and the
private sector to make efforts to expand the job market for scien-
tists in general and for minority and women scientists in particu-
lar. Senator, I think you alluded to this earlier. This in itself would
be a great incentive for minority and women students and entice
them to pursue careers in science.

Senator on behalf of all of us involved in this exciting endeavor, I
thank you for providing us with this opportunity to describe our
program and for your interest in and concern about enhancing pre-
college science education in general and for minorities and women
in particular.

Thank you.
Chairman GLENN. Thank you very much, Dr. Batra.
Latrice, what encouraged you to go into science? Was it mainly a

personal interest that Dr. Batra and his associates took in you, or
is it that you suddenly found that math and science are exciting?
What happened, can you tell usall of the above, maybe?

Ms. TURPIN. Ws a little bit of all the above. Ever since I was in
sixth grade, I've always wanted to go into science I don't know
why. I always was interested in it. But when I got to Ohio State
not Ohio State, but Wright State, I'm sorry

Chairman GLENN. You're going to Ohio State?
Ms. TURPIN. Yes, I'm entering Ohio State.
When I got there in the program, I was more involved in the sci-

ence and I've gotten more experience in the college setting. It's dif-
ferent from high school. And in the program, I've gotten to work
with sophisticated equipment. I got to see things that I would never
see in high school, such as working with live laboratory mice. And
it has sparked my interest.

Chairman GLENN. What do you want to get into eventually? Do
you know yet?

Ms. TURPIN. Yes, I want to go into pharmaceutical chemistry.
From last year, I had worked with Dr. Ketcha in organic chemistry
laboratory and what he was doing. It was his enthusiasm that got
me very interested in chemistry. I've had two years of chemistry in
high school, so that played a part in it. So it's just the enthusiasm
he showed for his work.

Chairman GLENN. Is your math pretty good?
Ms. TURPIN. I've taken calculus, yes.
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Chairman GLENN. If you are getting into advanced organic,
you're getting into some pretty good math.

Erik, what turned you on to M2SE?
Mr. THOMAS. Well, I guess it was because I enjoy math a whole

lot ever since I was real small. I like accounting and adding up.
I've always enjoyed math. And M2SE was mainly a math program,
so that interested me a whole lot.

Chairman GLENN. How long have you been in the program?
Mr. THOMAS. Well, last summer, I was in the summer program,

but I wasn't actually in M2SE. So this year was my first year in
M2SE.

Chairman GLENN. What do you want to do eventually? Do you
know yet?

Mr. THOMAS. I want to be a computer designer.
Chairman GLENN. Computer designer? That's a fertile field these

days, that's for sure. It's growing so fast you can't keep up with
them.

Ms. Drucilla Veasley, you're a teacher now, right?
Ms. VEASLEY. Yes, I am.
Chairman GLENN. You heard we were discussing earlier some of

the things about getting parents involved and so on. Have you had
any problems with that in this area of math and science in particu-
lar, about getting the parents involved with what the kids are
doing?

Ms. VEASLEY. It's interesting that you should ask me that ques-
tion. I have always had an interest in trying to get the parents in-
volved in my classroom. One of the things that I have done, I
always ask my students if any of their parents are in a science
area, and I ask them to come in to speak to my students. For in-
stance, when we were doing the human body, I had a young lady,
her aunt, who was her guardian, was a respiratory therapist. So
she came in to share with the students about her career, her educa-
tional background, things like that.

I've also had parents come in to volunteer their time to help my
students.

Chairman GLENN. Ms. Butler, how many school districts will
M2SE be able to impact? What do you see as the ultimate goal?

Ms. BUTLER. We see 22 cities across the nine states, approximate-
ly five districts per those 22 cities. So about 15,000 students by the
year 2000. The grant provides an opportunity tc touch 51 schools in
the greater Cincinnati area and northern Kentucky and about
2,800 students.

Chairman GLENN. What's the basis of your program? Is this
more emphasis on this and more personal contact with the stu-
dents and so on?

Ms. BUTLER. The emphasis is on providing a comprehensive ap-
proach to the academic development of the students; that is, under-
standing of where they came from, their heritage, also exposure to
math and science, and also field trips and different kinds of things
that will enable them to really make math and science relevant in
their everyday lives.

We do have a component of working with the University of Cin-
cinnati and some of our other colleges. The summer institutes are
being held at those campuses. And in these hard economic times,
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I'm proud to share with you, the University of Cincinnati will be
offering to those students who started out as a C average student
in M2SE that maintain a B average, because we believe our pro-
gram gives students a jump start and it helps them to quickly
become B and A average students, the University of Cincinnati will
be providing to B average students through the summer institute
one year of free tuition for every consecutive year that they partici-
pate in the program. And we're working very, very hard to make
sure that the other universities that are involved will pick up the
idea and do the same.

Our industry partners are now beginning to take a look at, can
they provide meaningful summer jobs for rising seniors as opposed
to heretofore most industries only want to employ students in their
sophomore year in college. We found that there are some successes
with students starting early and having responsible rolls in indus-
try.

And another thing I'd like to share with you is the Engineering
Design Clinic, which we think for those students who have really
determined that they want to be an engineer, we have them in
their junior year match and participating with an engineering pro-
fessor and a team of sophomore and junior engineering students in
college to solve engineering problems. And they are participating
and learning in a cooperative way how to approach those kinds of
things.

Chairman GLENN. Dr. Batra, I havelet me ask you, do your
programs provide the students with long-term exposure to science
and math? Is that part of it?

Dr. BATRA. Yes, but only at Dunbar High School. And we would
like to extend our summer program to the entire year. But we do
have an ongoing program with Dunbar High School where we do
send out faculty to various science classes during the academic
year, and they do hands-on experiments, demonstrations and work-
shops for teachers, and students.

Chairman GLENN. The reason I was asking that, I have a legisla-
tion that I have proposed that's in now for consideration at the
committee level, Senate Bill S. 685. It would establish a summer
science academy for talented but economically disadvantaged mi-
nority young people. And it calls for long-term commitment,
though, in educating these young people. The program and the bill
would bring selected seventh through twelfth grade students in
every summer through that time period so this they could develop
the self-esteem, the necessary skills for college and the work place.
And that isn't true yet. We don't have it in place yet, but I pro-
posed that, and we hope to get that through before the end of this
year. It would be a longer term commitment.

Now, maybe asking for that kind of commitment out of seventh
or eighth graders is a bit much, but do you think that's a feasible
way to go at this?

Dr. BATRA. I think that's very feasible and I give you credit for
introducing that bill. It arrived in the mail as I was leaving Dayton
yesterday, so I did not get a chance to look at it in detail, but I
glanced through it, and seems like an excellent idea. But I would
go a step further. Give us an opportunity to expand the summer

-
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program throughout the academic year, say on Saturdays and after
school hours.

Chairman GLENN. Instead of just making it residential through
the summer period, have it something that could be

Dr. BATRA. In addition to.
Chairman GLENN [continuing]. Two Saturdays a month or some-

thing like that?
Dr. BATRA. Or even after school closes at 2:15 P.M. or 2:30 P.M.,

give us three more hours to work with the students.
Chairman GLENN. Ms. Butler, are you going to be able to get the

students out on Saturday for a program like that?
Ms. BUTLER. Yes, we are. In fact, we would be delighted to have

the opportunity to have one of those centers in Cincinnati. What I
would like to do--I wouldn't want to change your legislation. I sup-
port that we need to start in the seventh grade. But there's some
thing about the transition from the tenth to the eleventh grade
where we're losing the kids in the math and science area. So I'd
like to approach possibly a little bit differently in that we would
focus on those grades, eleventh and twelfth grade students, as to
what we could do. I'm not nixing the idea. It's very good one.

Chairman GLENN. Very good comment.
Ms. Obara, you're in the Dublin schools?
Ms. OBARA. Yes, I am.
Chairman GLENN. You're in high school?
MS. OBARA. Yes, I am.
Chairman GLENN. I was at the elementary school back about five

or six months ago, last fall, I guess it was. The things they were
doing with kids in science in the first and second grade wereI
just thought they were great. They're really doing a great job. They
had the kids with a heart model. These kids were in the first grade.
And they had a heart modeljust to digress herethey had a
heart model and the kids could take it apart. But to show how it
works, they had two cans representing the different chambers of
the heart. Then they had these little hand pumps you squeeze, like
you would cyphon gasoline with a little hand pump. And they had
red water in the can. The children had to work together. One child
squeezed and it would pump 'he red water from this can to that
can. And then the other child squeezed to pump it out of the heart
again. They were simulating the heart and they had to work to-
gether. One of them had to pump and then the other had to pump.
They were showing me the location of where it does it in the heart.
These are little first and second graders. I was quite impressed.

They had another demonstration. I think it was first grade also.
It was structures research, if you want to call it that, in that they
had a bunch of little egg cartons like this. They had about 100 of
them there. The teacher had the kids piling up egg cartons like
this [indicating]. They would get them this high [indicating], and
the thing would fall over. Then, the next step was to build a base
with these egg cartons like this [indicating], and then put the next
level a little bit in, a little bit in, and they could build up to the
same height and it was very stable. Things like that they were
doing with little kids in the first grade. I wanted to stay around
and play with the kids all day.
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In your area, one of the problems we've hadis this mystique
that girls aren't as good in math and science for some reason or
another. Do you run into that every day? How do you change that
message? You're trying to deal with this gender gap, and it seems
to widen instead. Is it mainly just a matter of exposure and the
young women get just as much confidence just by exposure to this
math and science as anybody else? I noted one thing that at one of
the women's universitiesonce they had women in an all women
type setting, then women went into math and excelled in it at a
higher percentage than in higher education institutions that accept
both genders. Is self- confidence one of the major problems you face
in this?

Ms. OBARA. Absolutely. Girls' self-confidence or self-esteem is
equal to boys up until the seventh grade. 69 percent of them think
pretty well of themselves equal to boys. And at the seventh grade
level, girls drop down to about 29 percent think they're any good in
math and science. And then we begin to get this dropout toward
wanting to take these subjects. I think one of the things that helps
in this camp is, besides being gee whiz, wow type of hands-on type
of approach is that we have this mentor system with outstanding
women. And they are going to follow these young girls.

I know myself as a teacher, when I ask youngsters to get a sci-
ence project going, they don't know where to look, what to do. They
don't have any ideas. "What should I do?" And this type of camp
we help them find out how to do research, where. Do you go to find
out about ideas and to develop them? And by having somebody to
go to to ask questions that you can trust and like, that will help a
lot. This even takes the place of a parent. Where parents used to
help their youngsters, we now have an outstanding female that has
donated 80 hours of her time for each of these 100 children. 80
hours is quite a it of time donated free. And they will help that
youngster and also take them into their place of employment, and
they will get a job to do in the laboratory. If it's a chemist or physi-
cist or whatever the scientist is, that girl will have an actual job
and get an idea of what it's really like to work in a laboratory.

Chairman GLENN. Well, thank you all very, very much. It's been
an interesting morning. We've been sitting here since 9:30 this
morning, and I appreciate your patience in sticking with us all this
time.

don't think there's anything more important for Ohio or for our
whole country, as I said earlier, than what we do with regard to
education. We're not doing well compared to some other countries
around the world, if some of these international tests are to be be-
lieved. And we're not going to be competitive in the future unless
we do something about this. You're doing something about it in
your particular instances here with some of those who are in mi-
nority status, or women and those who have not participated in the
past at least as much as others in this area of math and science.
Congratulations to all of you for your work in this area.

As I indicated earlier, education is taking all the past human ex-
perience of all humankind and trying to distill it into what is most
important to us and then impart it to new human minds to put
their own little stamp of advancement on it, and on we go into the
future. It's always been thus. We seem to be having some problems
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with it in our day and age, but that just means that we have to
strive harder to work our way out of this, as I see it. I think we
have been successful. We were the most preeminent country in the
world for so long, as far as education went. Other nations are now
putting as much or more emphasis in education than we are, and
so we have to rise to that kind of competition. I think maybe we
hadperhaps we can say we had it too easy too long in this area,
and we coasted along with no one even in our league. Now others
are. So we have to rise to that kind of competition if we're going to
have the kind of future that we should have for this country and
our state.

I think Ohio has moved forward in these areas in putting togeth-
er some innovative programs compared to a lot of the other states.
But we need to do more. We need to greatly increase the amount of
effort.

We've had some interesting ideas here today, and I appreciate
your comments and your observations today here as well as the
others who were on the earlier panels and wish you well. We'll get
back in touch with you on some of these things in the future.
Thank you all for being here today, and as I indicated initially this
morning, this is an official hearing of the United States Senate
Governmental Affairs Committee. We will publish the record of the
hearing and use it in r,ur deliberations in Washington. As we
review the ideas that have been given to us this morning, we will
determine if legislation is needed.

We thank you very much for attending, and the hearing will
stand in recess.

[Whereupon, at 1:00 p.m., the Committee was adjourned.]

C.
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It is, indeed, a pleasure to be with you today to discuss Ohio's current

mathematics and science education reform efforts. The State of Ohio and the Ohio

Board of Regents have a long history of working collaboratively throngh K-

12/higher education linkages in addressing the serious challenges facing today's

students as they prepare to take their place in a society that is increasingly

advanced technologically. Our world today and the one our childnen will provide

leadership for in the future is one that demands a high level of skill in

approaching and solving problems througl. the abiliry to think critically and

creatively, and through the effective use of technology. It is a well documented

fact that mathematics education and science education in the United States have

fallen seriously behind that in other nations and Ohio is no different than her

sister states in this regard. While Ohio ranks six-th among the states in science

and technology-based industry and ninth in the number of small firms active in

high technology, Ohio's schools rank in the cad-twenties in mathematics, science,

e-nd technnlogy education. The need to increase the level of achievement for all
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students, but especially for students from underrepresented groups who will

become the majority of the next century's workforce, heightens the urgency for

action if we are to prepare students to take their place in the workforce of the

future.

Project Discovery, Ohio's statewide systemic initiative in math and science

education, focusses on preparing middle-school students for these challenges by

developing their ability to critically analyze problems and find solutions, using

the principles gained in the study of mathematics.and science. As such, it builds

en the exemplary resources of K-12 and higher education and stands firmly on the

shoulders of dedicated educators and community leaders who, fifteen years agc,

were on the leading edge of the reform effort that is currently sweeping the

nation.

Today, I want to give you a brief overview of Project Discovery and its

importance to Ohio. But first, let me say that the success of Project Discovery is

predicated on a long history of concern about the academic preparation of

students in mathematics and science, end is built on the lessons we learned

through past initiatives. From our early efforts, we gained a sense of some of the

essential ingredients for long-term rh nge - collaboration - strong K-12 and

higher education linkages - early intervention and an investment in how

students learn as well as what they learn - and finally, the importance of

demystifyIng math and science for these young minds, replacing fear and

2



uncertainty with the excitement of healthy engagement with the challenges these

areas of study have to offer and the confidence that comes through continuous

improvement rather than continual failure.

More than fifteen years ago, we became concerned about the academic

preparation of students as they were leaving high school and entering college.

At that time, e concerned faculty member and e high school mathematics teacher

began a dialogue that, in 1976, blossomed into the Early College Mathematics

Placement Testing Program. This Program, begun as an experiment at one high

school in Ohio, is now an integral part of Ohio's reform efforts in over 600 high

schools arid ail major colleges and universities as it seeks to identify students'

mathematics deficiencies in their junior year of high school -- time enough for

some students to correct those deficiencies in order to enter college with a solid

foundation and a greater chance for academic success. It also influences

mathematics curricula revision in schools. The Program has garnered the

attention cf at least twenty other states who have since replicated this program.

It is a successful win-win relationship between schools and colleges and done at a

very low cost: 6175,000 to test over 60,000 students annually.

The Early College Math Placement Testing Program stimulated a statewide

dialogue between the Ohio Board of Regents and the Ohio Department of

Education, and educators at all levels around the state who were generally

2
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concerned about the auccess of students in making the transition from high school

to college. The result was the development of a recommended course of college

preparatory study so that students and educators could be clear on the minimum

expectations for academic preparation as a prelude to college level work. This

provided an important tool in increasing students' academic success through

providing a clear sense of direction and opportunities for feedback between

secondary education and the college experience. It became yet another

cornerstone in Ohio's reform efforts.

As you can see, early intervention initiatives in the areas of mathematics

and science education, and generally in educational reform, focussed on high

school to college transition. These efforts are essential. However, they do not

sufficiently address the ever deenening concerns we all share about the

preparation of students in math and science. lf we are to truly shape the future

and prepare today's students for tomorrow's workplace challenges, we must reach

young minds early in their formatve educational years and transform the way

students -- and teachers -- approach math and science education. We must

demystify the learning process and fully engage students in how one critically

analyzes problems -- providing them opportunities to find out for themselves how

and why things work and to allow them to become experts in taking }tiowledge

gained through classroom and lab experiences into other arenas -- a skill that will

not only enhance their mathematics end science ability, but one that has far-

4
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reaching impact in all academic disciplines and will source their ability to provide

effective and informed leadership and inspire future technological advances that

will be essential in ensuring a competitive advantage for our state and nation.

Through the federal funding provided by the Dwight D. Eisenhower

Programs in Mathematics and Science Education, we.were able to begin to set the

wheels of change in motion and stimulate elementary and secondary school

teachers, in collaboration with colleagues at collages and universities across the

state, to design the kind of learning experiences that would excite and challenge

young students while providing them with the necessary academic support to be

successful in their endeavors. Tht..se efforts have been further enhanced

through such programs as the Teacher Leadership Consortium, an initiative

funded through the Ford Foundation and the Cleveland Foundation that focusses

on the professional development of the teacher and, specifically, on bringing

colleges of education across the state together in designing efforts to increase the

number of Minorities recruited, graduated and retained as teachers in Ohio.

As you can see, the improvement of mathematics and science education is

and has been a priority in Ohio and with the Ohio Board of Regents. When the

call for programs came from the National Science Foundation in 1990, we were

ready to respond to the request to develop a statewide systemic initiative in the

aree of mathematics and science education. We had learned the importance of
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collaboration and early interventior. through our past efforts. We had learned the

importance of providing young students new kinds of learning expOrienoas and

invigorating len rning environments. We had learned the value of developing

teachers to design these kinds of experiences and the importance of increasing

the number of minorities and women educators as a prelude to encouraging the

flow of these underrepresented groups into the mathematics and science pipeline.

We had learned bow to join hands with our K-12 colleagues for effective change. It

was time for us to take what we had learned and move from the level of the

individual classroom or teacher into effective systemic change across the system -

- change that would ultimately reach into every science and mathematics classroom

across the state. The National Science Foundation Statewide Systemic Initiative

provided us with the opportunity to develop thiskind of system-wide rhrnge and

thus, Project Discovery was born.

The past two years have been very exciting for us. We were extremely

pleased to be one of the first ten ststes awarded funds through NSF for this kind

of venture. Project Discovery represents a major turning point in our history of

efforts to effect change in mathematics and science education. Through available

funding, our previous initiatives were only able to provide short-term

interventions and locally-based programs such as workChops to enhance

classroom teaching techniques or curriculum design in an specific classroom or

school system. The NSF funding opportunity challenged us to define a more

6
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comprehensive, statewide and long-term approach to improve the teaching of

mathematics and science.

Project Discovery provides us with the opportunity to integrate many of

Ohio's eXisting initiatives, resources and personnel and provide a comprehensive

approach in working toward a common goal. Instead of isolated initiatives which

address an individual teacher, achool or issue, we were challenged to bring

together diverse g-roups of teachers, educators, administrators, faculty,

legislators, parents, students and iommunity leaders to collaboratively define

problems and design strategies end structures that would be broad-based and

sustaining -- coordinated at a statewide level, but based in local communities.

Let me caution that the orchestration for change is not easy, but then nothing

worth having usually iS.

In its early phaaes, Project Discovery is _ocussing on the training of

existing middle school teachers through professional development activities in

mathematics, science, and in the teaching/learning process itself. These

teachers will then take that knowledge into the classroom as they design

experiences for students that will encourage the student to learn mathematics and

science by doing mathematics and science and discovering for themselves how and

why things work. We expect that one of the outcomes of this project will be that

students graduating from middle/junior high school and entering any high school

curriculum -- be that college preparatory or vocational/technical education -- will

have a basic scientific and mathematical literacy and will have a significantly

7
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enhanced ability to succeed in any relevant mathematics, sclitleta or technical

course and, in fact, will have an excitement and enthusiasm for mathematics and

science. They will be confident learners.

Integral to Project Discovery ia the concept of collaboration and

partnership. We are fortunate to have committed leadership of unparalleled

strength at the statewide level through the efforts of the project's principal

investigators and project directors: Dr. Kenneth Wilson, Nobel Laureate in

Physics and Professor at The Ohio State University; Dr. Jane Butler Kahle, a

leading international scholar in science education at Miami University; Dr. E.

Garrison Walters, Vice Chancellor at the Ohio Board of Regents; and Dr. Nancy

Eberhart, Director of the Division of Curriculum and Instruction and Professional

Development at the Ohio Department of Education. Governor Voinovich, Dr. Ted

Sanders, State Superintendent of Public Instruction and I have also pledged full

support of the Project. The real heros in this project, however, are the

committed parents, teachers, legislators, community leaders, and students who

take these innovative approaches to tearhing science into the classroom and who

will join together in designing efforts to address the specific needs of their

particular region cf the state.

Project Discovery has provided a mechanism for different sectors to work

together, rather than in isoladon, to define issues and design solution strategies.

8
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It has become the catalyst bringing diverse groups together with a common goal.

It has encouraged the creation of new linkages and.solidified others. Most

importantly, it has brought the K-12 and higher education sectors together to

create an infraStructure that will encourage solutions across boundaries. This

regionally-based structure helps other funded initiatives to work together

through Project Discovery to maximize the use of financial resources and share

professional expertise. Project Discovery has also provided a mechanism for

increasing the public awareness of the fundamental importance of mathematics and

science to the nation's current and future standard of living -- a strategy that

will not only serve tcday's students, but the students of tomorrow as well.

We feel fortunate in Ohio to have received this generous grant from the

National Science Foundation and urge that such programs be continued.

However, the problems facing our schools are deep-seated and serious. They

cannot be fixed by one project with five-year funding. Systemic change will

occur only with the help of all stakeholders worldrig together and through long-

term efforts. Collaboration is time-consuming and sometimes difficult, but well

worth the price in creating strategic and innovative approaches in finding

solutions to the concerns we all share for Ohio's future and the future of our

nation in preparing students for the challenges they will face. I applaud the NSF

or: its bold approach to reform in mathematics and science and urge that broad-

9
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reaching initiatives such as the State Systemic initiatives Program be encouraged

and supported so that our students can be at the top in mathematics and science

by the year 2000.

I would be pleased to answer any questions you may have.

10
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A National Plan for Overall Educational Reform

Kenneth G. Wilson

Pmject Discoveryt

Smith Laboratory, The Ohio State University,

174 W. 18th Ave., Columbus, Ohio 43210

EXECUTIVE SUMMARY

Educational reform has been a major activity throughout the 1980s in the U.S., both at

grass roots and statewide levels. However, the central question, "What to do about our

educational system?" has not yet been answcred. This question is still open because the massive

scale of our educational enterprise (including schools, colleges, and universities)overwhelms all

the current efforts at reform. More importantly, many highly capable educators have known for

thirty years that our educational system has fundamental weaknesses and have dedicated their lives

to try to overcome these weaknesses. Unfortunately, theirenergies have been exhausted bringing

reform to at most a few schools. Furthermore, most reforms attempted throughout the last thirty

years have failed to last. These efforts demonstrate the very difficult challenge that reform

presents. Meanwhile, increasing numbers of new entrants to the workforce fall woefully short of

the education needed for their life as adults and for jobs in today's economy.

tsupported in part by the National Science Foundation Program of Statewide Systemic Initiatives
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of Education. This paper is NOT a description of Project Discovery. Project.Discovery is
restricted to Ohio and to mathematics and science only.

BEST COPY AVAILABLE

,



68

At the heart of our problem is the typical teacher in a typical classroom with twenty to

thirty-five students. Very little education currently takes place in this class. The reason for this is

that students who still come to class bring many problems with them which interfere with learning.

Teachers are too underprepared and overworked to cope with these problems and engage the

students in learning, too. Efforts to support these teachers through professional development and

school restructuring have fallen far short of the need.

Everyone in current reform is missing a full understanding of our present educational

system and why it does not support individual teachers. For example, what many people do not

realize is that the failure of most U.S. schools is not simply a failure to provide adequate content in

mathematics and science or other subjects. The art of writing, the art of problem-solving, the art of

coping with life in an organization, and other arts art missing from most (not all) classrooms, too.

Assessment of these arts is absent from today's standardized tests. Not surprisingly, many adults

in the U.S. (including many educators) are inexpert at these arts, which is one contributing cause

of teachcrs' problems in schools.

The U.S. has nine powerful resources for solving the problems of a typical school or

college classroom, nonc of which are adequately incorporated into current planning for reform.

Firstly, there are five underutilized resources for classroom teaching. They are as follows:

I. The many exceptional teachers principals and superintendents whose expertise

enables them to cope with problems which many of their peers fmd hopeless.

2. 5tudents and their ability to take on responsibilities including teaching each other, both

in and out of school.

3. The treasure chest of reforms already underway, with those having a long track record

being especially valuable.

4. The accumulating storehouse of research knowledge about education and learning.

5. The ongoing Ajnolo ,ical revolutiol in computers, electronic communications, and

information hndling.
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There are four more resources that could benefit reform:

I. The majority of over majnilliaajzardicing_k_s_jtachtn and what they could

accomplish if they had access to intensive, long-term professional development

2. The orocess of research, development, and product redesign widely used in industry

that has met conflicting specifications for advances in performance and lowered unit

costs sinaultantauslx.

3. The large total operating budget for K-12 education in the U.S., over 200 billion

dollars per year, and, in particular, the opportunities to achieve ilanannunasdlnak in

the ostasiinfnun because of this large amount.

4. The polkical nower of educational reformers throughout the U.S., if they were to unite

behind a single overall plan for reform.

The classroom resources can he used to meet two distinct goals. Oneis to improve the qualit- of

instruction; the other is to leverage a teacher's own teaching efforts with various other elements of

teaching and learning. An essential assenion of this paper is that a complex research, development

and redesign organization (RDR) is needed to help sort through the very large number of opoons

these resources provide and make the most promising options available to individual teachers

(including professors). Just to start with, the craft knowledge of tens of thousands of exemplary

teachers nationwide has to be identified and evaluated, which is already too big a task for

individua/ teachers or schools to carry out. Options identified by an RDRorganization are needed

to help teachas in areas such as:

- quick recognition and diagnosis of student problems

- quick recognition and constant nurturing of student !dents

achieving highly overlapping instruction in content areas and the arts mentioned earlier

encouraging and evaluating originality in students rather than demanding standard

answers

obtaining access to materials (including software) that have ban repeatedly redesigned

to maximize their usefulness in the classroom rather
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- extending mastery of subject matter

encouraging students to study in groups outside school

- providng encouragement to afi students regardless of gender, race, or handicap.

To ensure that this help is fully accessible for teachers, at least an hour a day of professional

development is called for in this paper. Providing this help is a challenge even for a large RDR

organization devoted to the task; it can overwhelm the capabilities of any university group or non-

profit organization, and current professional development rarely achieves these objectives.

For overall reform to work, virtually everyone engaged in education, no matter what their

role (e.g., teacher or professor, principal or department chairman, or an outside reformer), needs

to change the way they spend their days. For everyone in every role, there is a set of unused

resources to call on to make these changes, always headed up by exemplary peers in the same role.

For everyone involved, professional development is needed to provide a triple win.

Namely, they have to learn:

- how to spend their time more wisely

- how to leverage their own time by gaining help from currently unused resources (human

or otherwise)

- how to be effective participants in overall change.

This triple win I believe could become so powerful that everyone could afford to make

room in their existing workday schedules for professional development. To be precise, all parties

could become sufficiently more efficient so that their organization could affoni to pax the supplier

of professional development and release time for professional development from the savings

achieved through extra efficiency.

The refomi plan in this paper is based on an extensive diagnosis of overall problems of the

current system reinforced by extensive references to the existing literature on failure of past reform

I f
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efforts (for example by Seymour Sarason and Michael Fullan) and observations of current

reforms. The reform plan includes a plan for the study of overall reform by all parties that have to

"buy into" ah overall plan. The goal of the study is to build a unified society of reformers

nationwide with an accepted single process of reform and political muscle to ensure that the reform

process is carried out to eliminate self-defeating cultures of education.

The reform plan in this paper involves the restructuring of existing educational institutions

followed by professional development throughout these institutions. The reform plan also

involves the growth of a new nationally competitive market of suppliers to schools, colleges, and

universities. These suppliers will facilitate restructuring or offer professional development while

another independent set of firms will supply evaluation services. All firms will develop RDR

organizations to improve their services. RDR organizations would collect information on craft

practices, build materials and software, and conduct extensive classrcom trials and evaluations.

A subsidy plan would ensure that the RDR firms initially provide intensive services to a

few schools rather than dilute their offerings among many schools. The industrial redesign

process benefits from far more feedback from teachers and students than either university or

government laboratory programs can achieve.

Reform will reach all schools in time by a process of market growth to saturation. The

RDR organizations that survive market competition will grow steadily in size which will enable

them to carry out ever larger redesign projects fueled by a growing customer base among schools.

The plan assumes that the market is close to self-supporting after a start-up phas:, and that there is

no need for a large increase in school operating costs. See the text for discussion.

The bottleneck that will slow the development of the RDR institutions is the lack of talented

people with thorough training in educational research and evaluation. Therefore, initially a core of

trained leaders must be developed. A staged process of development is proposed that includes a

start-up phase during which incipient RDR and evaluation firms work with a few schools with the

help of heavy subsidies. This start-up phase will require a major build-up of educational research

groups in research universities, both to prepare human resources to staff the start-ups and to
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provide an expanding research base, including research-based professional development to seed

market growth. Some respected faculty in content areas will need strong incentives to make mid-

career switches to educational research. Those incentives need to include multi-year career

development grants and support for the build-up of a research grant program which assures stable

funding for well-planned projects. These faculty would collaborate with strengthened research

programs in education and social sciences. During this phase, university-based teacher

enhancement programs will focus on long-term programs for small numbers of teachers, where the

goal is to demonstrate that teachers can achieve a double win of wise use and leverage of

instructional time, thereby establishing a basis for commercially successful professional

development serving schools. Contcnt standards will be phased in with professional development

in order to reward teachers who take advantage of the already existing programs of professional

development rather than causing teachers to be demoralized by standards that are out of reach.

Standards will be defined to allow for educational diversity in scientific areas, foreign languages,

and combinations of these disciplines that are in short supply. Standardized tests would be

replaced in part by milestone projects that test students' capabilities in arts as well as understanding

of content. A "backward migration" plan (e.g., initially setting standards at the highest grade level

to be assessed) allows science standards to be established and implemented in higher grades

without depending on standards already being met in lower grades.

The extreme specialization of university faculty causes many problems and is a barrier to

educational reform. A change to the design of a university is recommended, namely a new top

academic rank is added called "university professor" which would have a breadth requirement. All

full professors would receive support to try to meet this requirement for further promotion.

In this plan, the question "What to do about our education system?" is answered. The primary

cause of our current problems is the absence of a multibillion dollar industrial research and

development sector serving educational needs. Reform would be achieved through a system of

new institutions whi h would greatly build up major RDR organizations and enhance and

coordinate current piecemeal efforts of individual reformers. Individual teachers will no longer be

I
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reinventing oki solutions to their teaching problems, or coping with recycled reform fads. Instead,

a growing body of research knowledge and exemplary practices will fuel a continuous upgrading

of U.S. education. However, the task of convening this paper vision of reform into actual human

systems engaging millions of people remains awesome.
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Bullets for Testimony of K. G. Wilson on Discovery

1. Discovery itself is off to a rousing start with teacher workshops already underway

2. The problems of education in thc inner city are far from hopeless I have sten this

personally in a visit to a Chapter I "Success For All' school in Baltimore, a

program of "whole school restructuring" established by Robert Slavin.

3. Discovery itself cannot support whole school resu-ucturing efforts.

4. What Discovery needs now is an overall systemic reform effort, minimally supporting

Slavin and others who are building expertise everyone needs.

5. But first, Discovery needs a dia nosis of why the present system fails, based on

viden (analogous to airplane crash evidence from a black box).

6. A modest set-aside from Chapter 1 could finance an overall systemic reform effort for

Chapter I schools.

5. The set-aside should also support

- support for staff to disseminate effective restructurings

- professional development of teachers in restructured schools

- an independent evaluation systcm covering all promising reforms.

6. A powerful constituency is needed to support the set-aside, similar to the

constituency backing the new Mathematics standards of the NCTM. An

existing independent commission reviewing Chapter 1 provides a start.

7 The set-aside is a logical place to experiment with Total Quality Management.

8 Educators claim that quality costs extra. But in commercial markets, high-quality

services are typically obtained along with LOWERED costs by massive investments

in industrial research, development, and repeated product redesign. It is time to

usc the same process to help achieve the National Goals for Education.
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The Ohio Discovery Project and Overall Systemic Reform

Testimony to the Government Operations Committee of the U. S. Senate. July 7, 1992.

Submitted by Kenneth G. Wilson. Hazel C. Youngberg Trustees Distinguished Professor.

The Ohio State University.

Address: Smith Laboratory, The Ohio State University. 174 West I8th

Avenue. Columbus, Ohio. 43210. tel 614 292 8686, fax 614 292 3221

I am honored to be asked to testify about the Discovery Project in Mathematics and

Science Education in Ohio funded by the National Science Foundation in its Statewide Systemic

Initiatives Program. You have asked that I focus on further needs from Federal agencies for

the project to succeed.

I am a co-Principal Investigator for the project along with Jane Butler Kahle of Miami

University of Ohio. E. Garrison Walters of thc Ohio Board of Regents and Nancy Eberhart of the

Ohio Department of Education serve as co-Project Directors with us.

An Executive Summary of the Discovei.) Project is enclosed.

The Discovery Project builds on major previoui successes in educational reform in the

State of Ohio. Two statewide projects provided special inspiration for us. Reading Recovery, a

program of early intervention for first graders at risk of failure in reading, is now in fory-two

states, and thc Early Mathematics Placement Testing Program has also been widely copied in

other states. In addition, as a relative newcomer to Ohio. I have found that there is more savvy

among educational reformers in Ohio than any other state 1 have dealt with.

The Discovery Project itself has built up remarkably quickly in the ten months sincc the

beginning of NSF funding for the project. We arc ahead of schedule and holding to our budget.

Collaborations are now building in all eight regions spanning the state. Two regions have

already selected leadership teams who are now into their year of training preparatory to

helping to establish regional centers for mathematics and science education in their regions.

'he Northeast teams are currently at The Ohio State University participating in a six weeks

long summer workshop for middle school teachers that they will themselves offer a year from

BEST COPY AVAILABLE
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tow. The West region learns are similarly engaged at Miami University of Ohio. Eighty

classroom teachers are participating in this year's summcr workshops; over the next four

years this number will grow at least five-fold as the regions start up their own workshops.

Most gratifying to me personally has been thc extraordinary outpouring of support for

the Discovery project, from Governor Voinovich and the State Legislature (providing new

money to match the NSF grant despite severe budget shortfalls) to the dedicated grass roots

support in the regions. The Discovery staff has worked long and hard to meet the high

expectations around the state that Discovery has generated.

I now turn to the issue of further Federal support needed for Discovery to succeed. I will

give you my personal views on this issue: I am not speaking for Discovery or any other

organization. My views have been shaped by a year of investigation and reading and

participation in a National Academy of Sciences study to be mentioned later.

I believe the long tcrm success of Discovery is heavily dependent on expanding support

ar overall systemic change in our school system. The reason for this is that the staffs of many

schools, especially in inner city surroundings, are overwhelmed by the problems they face. It

is very difficult for individual teachers, of mathematics and science or anything else, to cope

with these problems in isolation. Overall systemic change is needed to enable teachers

throughout a school to set common learning goals for their students and then work

collaboratively to see that these goals are achieved. This kind of change cannot be achieved in

the Discovery project itself because wc have no mandate or funding to extend our efforts

outside of mathematics and scicnce.

I arn happy to be testifying to the Government Operations Committee because I sce the

problem of overall systemic change as not a problem demanding ncw money, at least for the

next few years. Instead I think it is more important to redirect a modest fraction of some

current major educational programs of the Government to support overall change, and I will

discuss the example of the Chapter I program for disadvantaged students. This program is

currently funded at over one hundred times the total funding for Discovery and the other

a
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twenty Statewide Systemic Initiatives combined. At present the bulk of Chapter 1 funding,

despite the best efforts of all persons involved, is not addressing loot problems of the

unsatisfactory status quo in Chapter I schools. It is hard for Discovery to succeed when it hu a

hundred to one funding disadvantage against a program such u Chapter I which is not already

achieving the change that Discovery is asked to produce.

I will be precise on the problem that is not being addressed through Chapter I. There

seems to bc a comprehensive lack of expertise in most inner city schools to recognize and

overcome the deep problems they face, and the problem with Chapter I is it rattly helps

teachers to acquire the expertise they nccd to be successful, as success is now defined (for

example, by the National Goals for Education).

In my own search for the expertise that could resolve this problem. I visited the Bernard

Harris Elementary School in a disadvantaged neighborhood of Baltimore. Bernard Harris is one

of over thirty Chapter 1 schools implementing Success For All, a "whole school =structuring"

program developed by Robert Slavin of Johns Hopkins University with many collaborators.

What I saw at Bernard Harris gives the lie to pessimists who believe that inner city children

are too stifled by problems in their environment to take an interest or succeed in st lie

endeavors. I saw these children glued to their books or reading to each other an? while

exhibiting exemplary discipline. I was able to read the " .ant Support Team" manual of

Success For All which describes how teachers can collaborate with other professionals to build

parental support for thcir children in school, resolve attendance and hcaith problems, and

cope with extreme discipline problems. These arc all issucs that underlie the hopelessness that

many people feel about inner city education, and the manual summarizes a lot of know-how

that is not in the hands of teachers at non- Success For All schools but also requires a strong

collaborative culture to be established in a school, which is rarely the case unless a specific

restructuring plan has been implemented in a school.

While I visited only Success For All, it seems clear from my studies that there are a

number of school restructuring programs with similar achievements, including James Comer's
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Jcbool Development Program. Ted Sizer's Coalition of Essential Schools, Henry Levin's

Accelerated Schools, and a program organized by a non-profit company called Ventures in

Education.

In conversations with experts on school restructuring. it is clear as least to me that these

programs are still at the early stages c developing the expertise that will be needed for overall

systemic change supporting the Discovery Project. In particular teachers in the program I

visited still have too many classes in a day and too little professional development to be able to

meet the strict educational needs of the National Goals.

I think what Discovery needs as a minimal companion effort in overall systemic reform

is for Slavin's group and other well-established restructuring programs to be able to select one

or more schools in their program to receive extra help. In return these schools would agree to

try out alternative ways of structuring the school day or week so that it includes more time for

orofessional development and lesson preparation and less time spent in class. In particular.

since the National Goal relevant for Discovery ic to be rd in the wotle. it is crucial that we

be able to offer our teachers as much professional development and lesson preparation time as

our teachers' competitors in Japan and throughout the Far East receive. As Stevenson and

Stigler have documented in their book The Learning Gap Far Eastern teachers mostly spend

only three hours a day in their classes, and benefit from a remarkably effective program of

collaborative study of the practice of teaching which they carry out throughout their careers.

But there is another equally important nccd for Discovery, and that is to be able to abandon the

traditional educator's claim that high educational quality automatically requires more money:

to support smaller class sizes as well as shortened class schedules and more time for

professional development. Instead (in a separate paper: an executive summary of it is enclosed)

I have identified NINE resources for educational reform which presently GO TO WASTE because

of our exclusive focus on issues involving school budgets and the time of teachers, both of

hich are scarce resources especially in today's cruel budget climate. What Discovery needs is

the trying out of alternative schemes to make use of these nine (or other) resources to reduce

t
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educational costs in both dollars and the time of paid staff while still improving the quality of

education until the National Goals arc achieved.

My recommendation to you is that there be a modest set-aside in the Chapter I program

to support trying out of ideas for improving whole school restructuring to meet the twin goals

of highcr educational quality and lowered dollar costs. Initially the set-aside could be a few

percent of the t01/il Chapter I budget. More generally it should support efforts to build more

expertise than now exists to provide education in poverty-stricken environments. The money

should be directed to the small number of people who can spend it most wisely, sad for

Discovery's needs the whole school restructuring programs air prime candidates for this

support.

There are oter needs for the set-aside. One is to build an independent evaluation

infrastructure that would provide arms-length evaluation of programs funded through the set-

aside as well as other claimed exemplary reforms. Such arms-length evaluations arc very

difficult to come by today. A second need is to support the strengthening of the core staff of

successfully evaluated programs so that they can help more schools take advantage of these

programs. Finally there is a need to support increased professional development of teachers

working in restructured Chapter I schools. All these needs are important for the success of

Discovery.

A simple set-aside is not enough. There is a need to build a strong constituency backing

the set-sside program and ensuring that it focuses on long term school-based research and

development efforts capable of convincing and powerful advances. Unfortunately.

Administrations come and go, and tcnd to bc disdainful of programs begun before they took

office. There is already an independent commission looking into the needs of the Chapter I

program. funded by the MacArthur Foundation and staffed in part by David Hornbeck

Associates, that is starting to build this constituency. This constituency might be expanded to

..clude many of the organizations that _already support thc new NCTM standards in

mathematics.
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A recent National Academy Of SCienCel tepOrt entitled Rciaiw.LjgaEdiyaggpail...Esigasi

gives a balanced overview of the sorry state of current federal funding foe ed:wational

research and development. I recommend that this report be consulting in arty planning for a

set-uide, whit h would likely have a broader mandate than just to support restructuring

programa. The report addresses the need to rebuild the Office of Educational Research and

Improvement in the U. S. Department of Education, which unfortunately will require new

nioney to be successful, I have concentrated here on the possibiliti of the Chapter I program

because I believe that is a more likely source of a successful overall systemic change initiative

focussed on Chapter I schools, where Discovery's greatest challenges lie.

One cannot enter most schools without sensing that one is taking a step backwurds into

the late nineteenth century. Dash face front where the teacher's desk sits. There is no

telephone or other evidence of modern life. Why this stark contrast to the world of business

and other professions? I think the answer is very direct. The U. S. has invested hundreds of

jillions of dollars in industrial research, development, and repeated product redesigns in order

to achieve universal availability of many twentieth century products, from electricity to

telephone communications to air and automobile ransponation, to computers of all kinds. In

every case, the immetise investment has led to products which, after m:ny redesigns, are of

much higher quality and usefulness than the original inventions which seeded each Industry.

Nevertheless the redesigns are a/so far more cost effective than Ski: original invention. To

make the point, imagine trying to gel from New York to San Francisco using a World War I

vintage plane, compared to jumping onto a jct today. Think also of the immense investment and

accumulation of experience that guides today air transportation employee.% from design

engineers to reservation clerks to air traffic controllers. NO COMPARABLE INVESTMENT has

ever been made to redesign programs within U. S. education. All the reform programs one

encounters. including Success For All, are only modestly beyond the Wright Brothers stage. To

iy knowledge. no educational program has been redesigned even to the DC-3 level, let alone

the level of a Boeing 747. My recommendation is that we start making this investment with the

0
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set-aside, and that wc look for the same returns in both quality improvement and cost

reductions over time that have been achieved in many commercial sectors through redesign.

At the present time. Total Quality Management is being introduced into many areu of

the economy to continue the process of improving quality while reducing costs, following its

highly successful use in Japan. Total Quality Management cannot simply be mandated fur the

central issues of education: curriculum and instruction, because it requires musive changes in

the way thar education is provided in the U. S., although the whole school restructuring

projects rest on principles similar to the principles of Total Quality Management. A strong

investment in educational research and development such as I advocate could help to provide

the know-how that is needed to int roducc Total Quality Management to education, and this could

easily he one of thc goats for the sct-asidc program.

1 he systemic reform movement in education is still very new, and many people engaged

in reform are pursuing individual add-on programs rather than being part of the systemic

change movement. These programs range from summer workshops that last a few years to all

kinds of local business-education partnerships. In my view, the system does have grave

weaknesses which no amount of add-on programs can fix, and instead we now have to arrive at

a correct diagnosis of what arc the root causes of failure with the present system and then fix

these root causes. I would hope that many participants in add-on projects would also see that we

have a systemic problem and join the effort to give systemic change top priority for limited

funding.

There is a very important caution to mention. The diagnosis of failure in a complicated

sys,em is no easy task, whether the system is as familiar as a car that will not start or u exotic

as the Challenger shuttle that exploded. There are complex human systems whose failures can

only be di agnosed by experts. consider thc case of airplane crashes, where the causes can lie

any% here in the airline transportation system, from mechanical problems with an aircraft to

he procedures pilots follow to check for icc on the wings. Nevertheless we have crack crash

investigation teams that arc expected to find the root causea of most crashes and recommend
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.oropriate fixes to prevent a recurrence. In contrast, there have been literally hundreds of

commissions that have tried to analyze the failure of our educational system since the

publication of A Nation_at Risk. One of the morc honest of these reports- a National Academy of

Sciences report on Biology Education called Fulfillinu the Promise -admitted that the cause of

failure remains a mystery. One task for your Committee might be. in the spirit of Total Quality

Management applied to the whole educational system, to insist that a careful study be made of

all the different candidates to bc a diagnosis of failure or our educational system, and

recommend a process of elimination to pin down the correct cause of failure. (These candidates

range from the claims that "Thc American Public does not value education enough to "present

day students have no discipline anymore' to 'parents lack a choice of schools for their

children" to my own nominees, namely that we lack an in-scrvicc education system on the

Japanese model and that we lack an industrial research and development sector to repeatedly

redesign key educational programs like Success For All.) Unfortunately, up to now the task of

diagnosis has been handled as a political power issuc rather than a puzzle to be solved by

gathering and sifting through evidence.

In conclusion, I hopc the experience of starling the Statewide Systemic Initiatives and

Discovery in particular can pave the way for a far more powerful program addressing overall

systemic reform, based perhaps on the Chapter I program. Such a companion program to the

Statewide Systemic Initiatives could greatly enhance the chances that Discovery and other

sister projects will resolve the particular problems of mathematics and science educatIon. I

thank you again for the opportunity to address the Committee and hope you will find these

remarks helpful.
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Discovery

Introduction

The Ohio Mathematics/Science Project Discovery sponsored by the National Science

Foundation and the State of Ohio proposes to improve the quality of the teaching and

learnipz of mathematics and science through research-based, long-term professional devel-

opment for practicing teachers. The objective is to createlong-term systemic reform

through partnerships of teachers, school systems, parents, institutions of higher education,

community leaders as well as representatives of business and industry, foundations, and

national, state and regional organizations.

The principal investigators, Dr. Kenneth Wilson and Dr. Jane Butler Kahle, provide

the scaffolding of excellence from which the project is built. Professor Wilson, a Nobel

laureate in Physics and the Hazel C. Youngberg Trustees DistinguishedProfessor at The

Ohio State University, contributes the knowledge and experience of one who has been

eminently successful on the frontiers of science. Jane Butler Kahle, Professor of Zoology

and Condit Professor of Science Education at Miami University, is an internationally

known scholar in science education. Her research experience provides insights and strate-

gies to encourage the participation of women and minorities in science, and to translate

reform into instructional change.

Professional development includes three elements: 1) an inqairy-based science or

mathematics content curriculum for teachers; 2) instruction in inquiry-based teaching and

cooperative learning; and 3) sustained professional development and continuing support.

To enhance this development, experts in the fields of mathematics and science will work

with teachers to improve the structure of mathematics and scienceeducation. The profes-

sional development elements are based on the results of research onhow students learn

science and mathematics. Results of this research call for revolutionarychange in the entire

educational system.

The Constructivist Approach to Teaching

Historically, mathematics and science courses were used to screen or filter out the

average students and to r tentify the best and brightest students Now it is clear that math-

Ohio Matiotivtalit.ISein.r. limed 1)1.4.ot:fry
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ematics and science education is needed by all students in order to achieve a basic scientific

and mathematical litetacy that will adequately prepare them for their entrance into college

and the workforce. The constructivist model of instruction helps learners to experience the

How Do We Know?

&Amur Woe.. Jahn A
0914) -Scirce r ray ofblatof

Science as a self
correcting way of
knowing

process of science and mathematics while they are learning about specific concepts. This

involves an inquiry-based approach that requires students to question their own observa-

tion, Students study fewer topics in more depth, and they experience the frustrations of

encountering and dealing with discrepant events, experimental error, missing data, and

uncontrolled variables Inquiry-based instruction further provides students with opportu-

nities to explain their findings to others through written or oral reports and allows them to

test their hypotheses through ex tended laboratory or field work Faculty and staff are led

Ohio 144.themottesiScienct Proxci Dis(overy
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to become careful listeners and observers, encouraging students to discuss and debate

points of confusion and ,:hallenging them to resolvedilemmas based on their own scien-

tific knowledge. Requiring students to construct their own understandings of mathemati-

cal and scientific principles and to communicate those understandings to others depends

on the frequent use of open-ended laboratory investigations.

Many NSF-supported new curricular materials emphasize the integration of math-

ematics and science with other disciplines. By extension, the teaching and learning of

mathematics and science must integrate various technologies, such as calculators and

computers, that can be used to enhance students' higher order thinking skills. Inquiry-

based collaborative learning, integration among disciplines and integration of technology

will be a fundamental part of the inquiry-basedscience and mathematics courses devel-

oped for this project.

The Ohio Mathematics/Science Discovery Project

The objective of The Ohio Mathematics/Science Discovery Project is to educaie

Ohio's teachers in the inquiry-based method of teaching mathematics and science. Ini-

tially, two host sites, The Ohio State University and Miami University, will provide train-

ing for a selected group of exemplary middle school teachers from various regions

throughout the state; eventually teachers of all grade levels will be involved. Selected

teachers will be those who have strong content knowledge in mathematics and science

and who are experienced in inquiry-based instruction.One discriminating aspect of The

Ohio Mathematics/Science Discovery Project is that experts in the fields of mathematics

and science will be involved in workiny with these teachers. Fssentially, selected scien-

tists will become the educators. These professionals (college or university faculty mem-

bers, industrial scientists and mathematicians, master teachers, or district science or

mathematics supervisors) will bring with them extensive content knowledge, teaching and

research experience, and a commitment to pre-college mathematics and/or science educa-

tion They will become knowledgeable about current research in the teaching and learn-

ing of mathematics and science (nationally and internationally), will contribute new re.

Ohio MothemolirolSoirece Ptojyri nescotry
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search to the field, will develop curriculum and dassroom materials for teachers, and will

understand and address systemic issues that affect teachers in the classroom

This primary group of scientist and mathematician/educators and teacher-leaders

will participate in a summer workshop on inquiry-based instruction and will maintain

intsracfion with the two host sites for a period of 12 months. After this initial year, the

REGIONAL CENTERS'
SIX-POINT CHARGE

Offer continuing professional
development for teachers.
Address a specific area cf program
development or research.

Develop an area of expertise
within the program.

Identify challenges specific to its
service region, and work with
regional and statewide resources
to address those challenges.

Respond to the stated needs of
the schools and school districts In
the region

Increase public awareness of the
Importance of mathematics and
science with the assistance of
community members.

groups of scientists and teachers will assume positions equivalent to faculty at respective

regional centers. The purposes of the eight regional centers are to offer content-based

professional development activities and to develop local programs that will support teach-

ers in their region. The teams of scientists and teachers will conduct continuing profes-

sional development and other regional activities for teachers A regional center will also

involve private colleges and universities, pre-service teacher education, private sector and

community organizations, and interested individuals as part of its broader constituency.

Olt 10 Mothemalks/Science Project Disco:try
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Like host sites, the regional centers will employ a pattern of intensive trainingfollowed by

continued contact with participants.

Sustained Systemic Network

Teachers of science and mathematics will be provided with career-long professional

support for renewal, content-help, and morale. They will be backed up by links to peers

who are resource teachers and then to the teams of scientists and teachers at regional

centers. Continued interaction among and within program tiers will provide ongoing

support beyond the residency period and will ensure that all participants are involved in

quality activities that further the long-range goal of improved teaching andlearning of

mathematics and science I.hroughout the educational system.

Ohio has a strong network of partners at the state, regional, and local levels that will

further the implementation of this project. Additionally, the system of regional centers will

result in pxrtnerships among educators in Ohio. The structure of regional workshops and

the composition of the participating teams will enhance cooperative interaction between

members of the mathematics and scientific communities who are working toward the

common goal of improved teaching and learning in mathematics and science. This net-

work will not only enhance professional contact but will help project leaders maintain the

quality of regional activities, identify financial resources, evaluate the progress of the

program, and revise the program as state, regional, and local needs evolve. The result will

be a strong cadre of scientists and mathematicians who assist one another in developing

innovative strategies for the teaching and learning of mathematicsand science at all grade

levels.

Initially, the Project leadership and state Steering Committee will assist each re-

gional center in establishing ties with private-sector organizations in its service area. Later,

community leaders, including representatives of community organizations, parent organi-

zations, and individual parents, will form advisory boards for the regional centers and will

be expected to take an active role in promoting regional and local change. Wherever ap-

propriate, schools also will develop a volunteer network providing linkages to the commu-

Ohit.MotherwmfkliSciohre Prglfct Diu-or-try
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nity and the local industrial base at little cost to the school system or to the program bud-

get.

Conclusion

The student outcome expected by this central phase of The Ohio Mathematics/

Science Project is that students graduating from middle/junior high school and entering

any high school curriculum (college preparatory or vocational/technical education) will

have a basic scientific and mathematical literacy; will be successful in any relevant math-

ematics, science, or technical course; will have a positive attitude toward mathematics and

science; and will be adequately prepared for their role in the workforce and as informed

citizens.

Project Discovery is an active model that builds upon decades of experimentation

and success with inquiry teaching. It will provide the foundation for sustained profes-

sional development of mathematics and science teachers, bringing substantive improve-

ment in instruction in our schools.

STUDENT OUTCOMES

Ohio Mathenia I icsIScienee Profret Diuovrry
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I would first of all like to thank you, Chairman Glenn, and the other distinguished

members of the committee for your invitation to appear hear today. My name is

Arthur White: I am a Professor of Education at The Ohio State University, and am

Director of the National Center for Science Teaching and Learningor "NCSTL"

at OSU.

I understand that the topic of this morning's hearing is the impact of national

reform efforts in science and mathematics education in the State of Ohio. I will be

speaking specifically about the research efforts of the Center, and in general about

our concerns regarding the research base underpinning these reform efforts, and the

relationship between research and reform.

The NCSTL is one of the 23 research centers funded by the Office of Educational

Research and Improvement of the U.S. Department of Education. We conduct

research into what we call "external" factors affecting science education: factors

outside the teachers' control which influence the teaching and learning of science.

These external factors include social and cultural conditions; public incentives and

perceptions; political and economic factors; the impact of new technologies; and

curriculum integration (the teaching of science and mathematics as an integrated

whole). The Center is in its second year of operation, and now consists of more than

sixty faculty, students, and staff. Our mission statement defines our purpose and our

activities: "The National Cinter for Science Teaching and Learning is dedicated to

supporting research that will result in improvements in science teaching and

learning.'

To that end the Center is divided into five research focus areas: Social and Cultural

Factors; Public Expectations and Societal Incentives; School Organization/Economic

NCSTL TestimonyI
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and Political Forces; New Technologies; and Curriculum Integrations. The Center

also has a large Evaluation component which is tasked with internal assessment of

our own efforts, as well as evaluation of outside projects on a case-by-case basis.

I would like to spend just a few moments outlining the research efforts in each of

these areas, and then move on to a discussion of how we perceive the relationship

between research and reform.

We currently have two active projects within Focus Area 1 (Social and Cultural

Factors): a study of Japanese students in Marysville, Ohio, and a study of African-

American students in the Saturday Science Academy run by Clark Atlar

University in Atlanta, Georgia. In both cases, we are examining the impact of

students and teachers' cultural background on eir teaching and learning styles

and behavior. Our goal is to identify the factors which must be taken into account in

the design of curriculum if we are to accommodate social and cultural diversity. Of

particular interest in our study of students at the Clark Atlanta Saturday Science

Academy is a creative writing component the Academy uses: it is our hope that the

analysis of this creative writing about science will provide insight as to students'

perceptions of science and the people who use science in their work.

Focus Area 2, Public Expectations and Societal Incentives, has a number of active

projects, most of which concern the question of partnerships. The Center has

developed two pilot projectsone matching middle school science teachers with

faculty at The Ohio State University, and one studying the development of linkages

between schools and the private sectorwith the goal of identifying the common

characteristics of successful partnerships, and developing guidelines to promote

their replication.

66-949 93 4
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Focus Area 3, School Organization/Economic and Political Forces, concentrates on

the effects that curriculum reform has upon the nature of schools themselves.

Reform requires change and sometimes a dramatic restructuring of the way schools

operate: in this area we are examining and comparing restructuring efforts in a wide

range of schools across the nation: the several aspects of Focus Area 3 include

studies of school restructuring in Chicago, Illinois; a variety of schools in Ohio;

Texas; New Mexico; Kentucky; New York; and Maryland. Professor Robert

Donmoyer, the Primary Investigator for Focus Area 3, is also working with the

American Association for the Advancement of Science's Project 2061 to develop a

blueprint for the school restructuring efforts which will be required by Project 2061

schools,

Focus Area 4, New Technologies, is a research and development effort focusing on

computers and telecommunications. We are currently operating two projects, both

concerned with developing computer-based interactive tutoring systems designed to

improve science teaching. One project is headed by Professor Kenneth Wilson, of

Ohio's NSF-funded Project Discovery; this project is aimed at developing systems

for teaching of physics, biology, chemistry, and mathematics as part of Project

Discovery's in-service teacher training component. The other main project within

this focus area is developing an interactive system based on the Macintosh for use by

students in the biological sciences. Finally, this fall we hope to begin a comparative

study of pen-based computing and its potential for science teaching and assessment

in the classroom. Our mission in this area is to determine how technological

developments underway will affect curricdum and instructional reform.

NCSTL Testimony-3
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The last research group, Focus Area 5, concentrates on the integration of science

with other curriculum areas, primarily mathematics. The curriculum standards

currently under development, and the rhetoric of many reform efforts, call for the

integration of science and mathematics. However, the definition of integration is

quite vague, and research is needed to characterize and categorize the various

aspects of integration. Although we intuitively sense the benefits of an integrated

curriculum, the actual research base is quite small: a literature review carried lut by

this Focus Area's primary investigator, Professor Donna Berlin of OSU's New.:rk

Campus, found that there are only 555 total citations on integration, and that only

7% related to real research. Therefore, our goal for Focus Area 5 is to conduct

research which will facilitate the development, implementation, and evaluation of

integrated teaching and learning of science and mathematics.

Our overall mission, then, is research which will benefit the reform efforts. The

underlying philosophy of the Center is that science educators alone should not, and

indeed cannot, define science education. Science teaching and learning research

must be a product of a diverse group of individuals including educators, scientists,

researchers, policy makers business and community leaders, and students. In

accordance with this philosophy, the Center encourages the participation of and

promotes discourse among individuals from these gioups. We are therefore

involved with a wide number of organizations doing work in science and

mathematics education: the National Science Teachers Association; the American

Association for the Advancement of Science; the National Science Foundation; the

National Association for Research in Science Teaching; the American Educational

Research Association; the National Council for Teachers of Mathematics; the School

Science and Mathematics Association; the American Chemical Society; the Council

Nan Testimony-4
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for Elementary Instruction; the National Association of Biology Teachers; the

American Association of Physics Teachers; the National Geology Teachers

Association; and many, others.

As I have said, our goal at the NCSTL is research which will aid the reform effort I

emphasize that my perspective today is that of a researcher: it is my firm belief that

research is crucial to the success of todays reform efforts and the success of

tomorrow':. schoolf. In order to be successful, educational reform must be based on

what we know about how teaching, learning, and change itself take place in our

classrooms, and this knowledge can come only from a well developed and thorough

research effort. There have been several waves of educational reform in this

century: in the 1920s, and in the Sputnik era, which featured curriculum efforts like

BSCS, PSSC, and CHEM Study. Today we have a wealth of reform efforts: Project

2061, Science-Technology-Society, and new national curriculum standards among

others. Although the reform efforts of the Sputnik Era may have been appropriate

for their time, any successes they may have had have not carried forward to today.

Current reform efforts are an attempt to solve problems which the reform efforts of

the '20s and '60s also attempted to solve. My concern is that twenty years from now

we will be facing a situation where we will be lamenting the failure of educational

reform in the 1990s.

The reform movements of the past failed because they were for the most part based

on intuitive notions of what would work in the classroom, rather than on

definitive research. Although our current reform efforts pay greater attention to the

findings of researchers, they ..re still not extensively based on research. This lack is

partly the fault of the research community itself: the educational research base is

lacking in several critical areas, and the educational research infrastructure is far too
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small to meet the demand created by the current wave of reform. For example, the

entire science education research community generates approximately 500

manuscripts per year, while just one of the five primary journals in biochemistry

includes over 1400 articles annually.

For example, post-doctoral positions are the norm in scientific research. They

provide an opportunity for advanced research training; they allow senior

researchers to build research teams in order to conduct large, longitudinal research

projects; and they allow the scientific community to build a large cadre of

sophisticated, highly trained researchers. The federal government in the form of the

National Science Foundation and the National Institutes of Health recognizes the

importance of post-doctoral programs, including such them in normal grant awards

as a matter of course, and funding post-doctoral and similar research positions to the

tune of millions of dollars annually.

In contrast, the post-doctoral position is almost unheard of in educational research:

there is little or no funding on the federal or zny other level. The NCSTL currently

has the funds for one post-doctoral student: if is one of few such positions in the

nation. Our most limited resource is qualifie l personnel: we have a number of

studies which have been delayed, or that we have been unable to take on, because

we do not have the people to carry them out.

In a nutshell, therefore, our concern is that we are not developing the human

resources necessary for the educational reform effort to succeed. The research

knowledge base is too small, and too fragmented, to significantly inform reform

efforts; there are not enough researchers to make a significant dent in filling these

holes; and without a substantial increase in our efforts to develop qualified

!gait Testirnony--6
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personnel, we will find ourselves in the midst of another wave of reform twenty

years from now. We will have too few researchers, too little research, and reform

efforts which have failed to make a significant difference.

There are a number of things that can be done to expand the research base, give it

greater coherence, and bridge the gap between research and practice. I would like to

offer to the Committee several examples drawn from the Center's recent activities,

including development of a national research agenda, the concept of action research,

and our research efforts concerning partnerships.

Development of a National Research Agenda for Science Education

A critical step toward improving the science education research base is developing a

national agenda for such research. The Center is working with a number of other

organizations to develop this agenda, similar to that produced by the mathematics

education community. It is our hope that this agenda, developed by consensus of

both researchers and practitioners, will be instrumental in identifying critically

needed areas of research and in channelling resources into these areas.

To this end the NCSTL has been instrumental in the formation of the Science

Education Research Agenda Coalition (SERAC). The Science Education Research

Agenda Coalition includes representation from AAAS, ACS, AETS, CESI, NABT,

NARST, NSF, NSTA, SCST, and SSMA; there are plans to broaden this

representation to several other related groups. The purpose of SERAC is to organize

and coordinate research-supported efforts to improve science teaching and learning.

SERAC has identified the following goals: (1) articulation of the parameters for

science education research; (2) informing and actively involving both researchers

and practitioners in science education research; (3) developing effective means for

2
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the infusion of the science education research enterprise and science education

research findings into science teacher education preparation (pre-service) and

enhancement (in-service) programs; and (4) developing the profmional posture of

science education and enhancing the public perception of science education, science

teachers, and science teacher education.

SERAC has developed a plan for a national research agenda and presented i'. as a

proposal to the National Science Foundation. The proposed process includes a

series of activities designed to (1) obtain input from the science education

community and related stakeholders; (2) review and synthesize the appropriate

literature; (3) build consensus in terms of determining what we know and what we

need to know for the future; and (4) commission position papers around selected

themes arising from the consensus building process. The proposal to NSF includes

two conferences involving all concerned parties, which will be held at the Johnson

Foundation Wingspread conference facility in Racine, Wisconsin. The NCSTL will

participate collaboratively in all phases of the process, including selection of

participants for conferences, selection of position paper authors, editing position

papers for publication, organization of conferences, and preparation of conference

proceedings for publication and distribution. It is our hope that at the end of the first

stage of this ongoing process the science education community will have coalesced

around a series of priorities for research.

Action Research

One of the critical challenges to the research community is to bridge the gap between

research and practice, to ensure that researchers are working on problems of

relevance to practitioners, and to ensure that findings are disseminated to those

who can make use of them. If researchers and practitioners are engaged in an
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ongoing dialogue, the systematic development. of research-based knowledge should

result in significant improvements in education. Important gains in research-based

knowledge are made when research efforts are collaborative between teacher

educators, educational researchers, and educational practitioners: classroom

teachers can and should play an important role in researchthe so-called action

research model. In the third edition of the Handbook of Research on Teachirtz, a

project of the American Educational Research Association, White and Tisher (1986)

note that while a great deal of science education research has been conducted over

the last decade, very little has affected practice. One of their suggestions to meet this

challenge is for "... teachers to become full members of the [research] teams. This

development may lead to a different, collaborative style wherein research is done by

and with, rather than, on the teacher." (p. 897)

At h.. simplest, action research means involving teachers as integral components of

the research team. Beyond that, it means treating teachers as professionals in a

challenging and increasingly complex profession, one that requires advanced skills,

the ability to meet daily challenges, and the ability to think introspectively about

ones work. If through action research we can provide teachers the basic research

skills they need to examine their own work, we will have successfully bridged the

research/practitioner gap.

Partnerships

Action research offers one means of professionalizing teachers: partnerships

between teachers and scientists or business/industry personnel can also serve to

raise the professional status of the teacher, provided that partherships are

maintained on the basis of equality and shared responsibility between teacher and

partner. Our preliminary research findings suggest that when teachers are provided
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with financial resources for which theynot an administratorare responsible,
and when they have collaborative interaction with content and applications experts,
they will perceive that their professional status , and we hope their performance,

will be enhanced. Although our work is this area is still preliminary, our research

concerning partnerships shows that the greatest advantage in such relationships
may lie not with the outside resources per se, or with the curriculum which is

produced, but with the changes in teachers' perceptions of themselves, and with the

changes that schools makein terms of restructuring school schedules, for

exampleto accommodate the suggestions of newly professionalized and
empowered teachers.

I thank the Committee for its invitation to appear here today. I firmly believe that
current reform efforts offer the promise a greatly improved school system, both here
in the State of Ohio and nationwide; I also believe that reform's chances for success

will be greatly improved if we continue to emphasize the importance of the

dialogue between research and reform. The National Center for Science Teaching
and Learning is looking for answers which will be of help to students, teachers,

parents, and policy-makers as we all struggle to improve our schools. I and my

fellow researchers stand ready to work together with you on this issue which is of

such great importance to our nation's future.
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I BACKGROUND

Science and mathematics ducation in the United States faces several
related crises. The first is a poor understanding among Americans of the

proc 00000 and content in science and mathematics. A second is the recent

dramatic loos of college student interest in mathematics and the sciences.

And a third is our failure to attract more minority and women students, a

vast pool of potential talent, into mathematics and science. Each of these

social problems, well documented in a variety of sources, challenge the

university community. One might argue cogently, as has been done both

inside and outside the uni..ersity, that t'te university community should,

for now, ignore the larger national problems while attending to the

difficulties within higher education. However, there are strong argument.

against this position. Since educating student. for careers in the sci-

ence., mathematic. and technologies is a major responsibility of uni-

versity, declining undergraduate interest and low enrollments by minority

group. and women must surely concern academics. And were we to confine our-

selves to the historical science and mathematics programs within the

university and remain unconcerned with education outside the campus, then

our most vigorously pursued efforts would gain us little. For public

awareness of science and mathematics is largely uninfluenced by present

university programs. i) The majority of the public has not taken our

courses; and ii) most of our students become interes;:ed or actively

unintereated in science and mathematics before, not after, they become

undergraduates. A second reason to consider education that occurs off the

campus is tho fact that 60% of college mathematics enrollments are in

courses ordinarily taught in high school'. These courser and related

remedial education place costly burdens on the universities. Finally, the

public university most certainly has another Important interest in public

science and mathematics literacy. Insofar as the university is an Important

location for the education of scientists, mathematicians, and engineer.,

the well being of the university depends in some important part on public

perceptions of these disciplines; and those perceptions ars influenced by

public literacy. Thus, the university community must also touch those who

have not yet or who might never receive college education. The university
must reach out a science and mathematics education hand.

l National Research Council, "A Report to the Nation on the Future of Mathematics
Education, (National Academy Press, Washington, D.C., 1989).

I
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Throughout the nation univorsitiee already support successful programs that

touch the needs of science and mathematics education in the community.

Nonetheless, faculties of the art, and sciences and of the various tech-

nologies in universities have in the main dealt insufficiently with public

science and mathematics ducation; we, have been involved in only a

peripheral manner when it comes to shaping public policy on educational

issues not directly related to the university; and we have tended to ignore

the ducational needs of the surrounding community. We contend that to

continue making significant contributions to science and mathematics edu-

cation in the U.S., the faculties of American universities must participate

systematically in the education of the precollege student and of the

public. And we suggest that the basis of a successful ystematic effort

will be now programs organized within new academic structures. These new

interdisciplinary programs will bind together faculty and student.

interested Ln the sciences, mathematics and education, and will help to

liminate the apparently prevalent curious notions that context and content

are separable and that the educator has the xpertise nocosmary to teach

students, while cientists and mathematicians know what the student must

learn.

There is also historical justification for the creation of new ducational

initiatives within the university. The past three decades have seen three

waves of educational concern - the late Sputnik SO's, the early 70's, and

the present. Three times in roughly thirty year. the education of our youth

has been criticized al inadequate. And each time the criticisms have dealt

with the sorry state of science/mathematics ducation. Each time there has

been a responsive flurry of activity with recruitment of academics into the

primary and secondary educetional arena. For it has been recognised that we

must at tho very leant provide and enhance the content of the science and

mathematics that ultimately reaches the non-university student.

All academics can applaud the present national concern over science and

mathematics education. But we must also be apprehensive that today's furor

will have little sustained impact at any educational level until major

flaws in pant reform efforts are addressed. Of concern to the university le

that in the past there has been little attempt to institutionalize the

university faculties participation. For example, while major infusion of

funds by the NSF has successfully drawn mathematicians and scientists and

into education at the primary and secondary levels, this agency has not

also provided a stable environment for long-term involvement. Thar* Ls the

inevitable loss of federal interest and funds, after which academic efforts
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cease or at beet continue fitfully. Without the proper institutional

shelter the long term involvement of academic scientists and mathematicians

in educational research becomes problematic, but ultimate success requires

continuity of effort. Th. stability of an institutional structure fosters
this needed continuity.

In partial answer to the question of what the university can do for

national science and mathematics education, the next section contains a

short description of present programs within The Ohio State University. The

last section describes briefly a suggestion for a systematic University

approach that is under active co kideration at Ohio State.

II. Present Activities et The Ohio State University

Within The Ohio State University there have been and continue to be various

projects related to science/mathematics education projects. These have in

large part been funded by sources outside, the University with occasional

Xignificant support designated in the University budget. Because there is
no central ource for information on science and mathematics education at
Ohio State, the true extent of such projects is unknown. For this reason,
the compilation2 included as Appendix A is an incomplete inventory. Sven
though incomplete, this list includes educational projects locoted widely
around the University, with entries from the Colleges of Agriculture,

Biological Sciences, Iducation, Inginsoring, E.,thematical and Physical

Science., and Medicine. We shall now briefly describe exampled of these
current projects. For this discussion only, there are two arbitrary

categories for these activities - teacher education and student education.

2 That research universities such as Ohio State are engaged in comprehensive formal
programs leading to academic degrees and/or ceitification is generally known. Therefore, the
emphasis of this discussion will be on projects that are not central to the pre-service or In-
service degree granting and certification programs that constitute the major programmatic
efforts of the College of Education. The reader should be aware that the considerable
reputation these Ohio State degree programs enjoy in large pert forms the basis upon which the
efforts we shall describe rest.
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1. Teacher Education

a. Undergraduate Degree Programs

Programs leading to certification for teaching science and/or mathe-

matics ars housed within the College of Education. The undergraduate

program in secondary science and mathematics education was developed

almost 20 years ago and has attracted widespread recognition both

nationally and with local school groups for its design and the ffec-

tiveness of its graduates. A similar program was developed for *post-

degree students. While we, shall not describe these programs, it

should be recognized that the expertise associated with these

teaching fforts have been important in devising, considering and

implementing new and innovative teaching methods.

b. Course Offerings
Outside of formal programs, there are (science and mathematics course

offerings designed specifically or otherwise appropriate for the

student interested in a science/mathematics teaching career. We can

considel: examples from the College of Mathematical and Physical

Sciences. The Mathematics Department has a list of applicable

courses( 510 and 610 (Topics in Mathematics) and the series 611-615,

which covers algebra, number theory and calculus. The Department of

Physics offers 670 every quarter, a pre- and in-service teachers'

course. The Department of Chemistry has offered (Winter quarters,

1990 6 91) the still experimental 294 - Conceptual Chemistry,

directed to pre-wervice elementary and middle chool teachers. The

Department of Geology and Mineralogy offers an in-service course, 583

(Field Geology for Science Teachers) and courses at the 100-200 level

that might also be appropriate for pre-service students. Field

Geology for Science Teachers is an interesting model for the poten-

tial interaction between the Education college and science academic

unit. This course was terted as a component of t National Science

Foundation supported program for secondary science teachers. It is

now one of the required courses in the undergraduate major in Earth

Science Education.

c. Other Offerings

The University has a long history of effective in-service programs

that address the needs of practicing teachers. Thee may or may not

have had attached academic credit or a formal course number, and

generally have been supported by funds from outside agencies such as

The Ohio State University. - 4
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the low, the Office of Sea Grant, the Department of Energy and more

recently the Dwight D. Eisenhower Program. We present here only a few

xamples of recent and/or current programa in cience and mathematics

education. l) A one week summer workshop for 50 high school teachers

has been taught in the Department of Chemistry and supported by the

Woodrow Wilson and Dreyfus Foundations. II) Faculty on the Mansfield

Campus have, with the aid of high school and middle school teachers,

developed a Pilot Program for Middle School Science. The Martha

Holdn Jennings Foundation, the Richland County Foundation and the

Ohio Board of Regents have provided financial support for this pro-

ject. ill) The Mathematics Department sponsors a teachers in-service

training progiam funded by the NSF. iv) A workshop that emanates from

the College of Medicine and the Biomedical Engineering Program pro-

vides instruction to teachers and student teachers in the care and

use of live vertebrates in the classroom. Funding comes, in large

part, from the Board of Regents. v) The Department of Agricultural

Education receives funds from the Kellogg Foundation for an

in-service training program that will team high school science and

agricultural teachers. vi) Tnere is a College of Education, NSF

funded program to develop leadership teams for implementing earth

systems education in the K-12 curriculum. vil) There is at the Newark

Campus an Academic Challenge Program that is funded by the Ohio Board

of Regents and designed to provide teachers with knowledge and exper-

ience in innovative teaching methods and materials ,nd in conducting

classroom based research.

2. Precollege student education

The Ohio Early College Mathematics Placement Testing Program (EMPT),

conducted in the Department of Mathematics, is an ambitious, suc-

cessful program that reaches high school students. The EMPT strategy

is: i) to expose high school juniors to a mathematics placement exam-

ination similar to the one given first year students entering The

Ohio State University; and then to couple this evaluation of their

mathematics skills to the requirements of their intended college

programs. As a result these juniors are motivated to take appropriate

mathematics courses in their senior year. This program, developed at

Ohio State and administered for the Ohio Board of Regents, now

reaches approximately 75% of all Ohio high schools. Although EMPT

The Ohio State University - 5



started as a remedial program, it has spawned a number of initiatives

in curriculum development.

While not directed specifically to science/mathematics education, the

Young Scholars Program, run from and funded in large part by the

Office of Academic Affairs, has very strong science and mathematics

components. Four hundred pre-7th grade low-income children from

groups under-represented in higher ducation aro inducted into this

ix-year program each spring. During the first year on the program,

over two-thirds of their activities during two week summer program

on the Ohio State campus involves mathematics, science and computers.

There is a similar academic emphasis in ubsequent years of this

program.

Other efforts at the University have involved smaller numbers of stu-

dents and teachers on the campus. The Ross Program, funded partly by

the NSF, is for gifted mathematicians of middle school to college

age. Twenty "Governor's Institute for the Gifted and Talented'' high

chOOl students come each summer for three week, exposure to

chemtst-y, physic., mathematics and computer science; the

Superco;,puter Center started a separate one week Governor's Institute

program in 2989. In recent years there have been three summer

programs that place high school students in University research labo-

ratories for most or all of summer quarter. These involve the

Colleges of Medicine, Biological Sciences, Mathematics and Physical

Sciences and the Office of Minority Affairs. These three programs

have been funded by the NIH, the NSF, the Hughes Foundation and The

Ohio State University. As a final example, the College of Engineering

sponsors an Engineering Summer Academy. High school junior, have the

opportunity to enroll in an entry level engineering course for which

they receive college credit. This program has been successful in

recruiting highly motivated student. to engineering at The Ohio State

University.

3. Instructional Materials and Curriculum Development

' The Governor's Institute is a program that involves gifted and talented students in the

arts, the sciences and engineering. It operates with State of Ohio and Ohio State University

funds.

112
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There ha. been ignificant instructional materials and curriculum

development in mathematics and science education at Ohio State. In

mathematics education, the production of curricular materials has

been a response to teachers and schools recognising the lack of

atonable materials and the need to incorporate technology into

mtthematics instruction in natural waye. The Transition to College

1,Athematics project in tho early 19/10s developed a one year course

designed for students who demonstrated lack of competency on the REPT

assessment. This innovative course incorporated daily use of tho cal-

culator to enhance mathematic. teaching and learning.

The next significant curricular development activity was the

Approaching Algebra Numerically project. The developed materials were

designed to introduce students in grades seven and eight to the ideas

of variable, function, and graph before they encountered the first

formal course in algebra. Numerical problems solving activities pro-

vided bridge between numerical ideas and the key concepts of

algebra. Instruction in this case also was heavily dependent upon the

use of calculator.

Tho most recent curricular materials development project has been

directed toward incorporating graphing technology into teaching of

12th grade and beginning college precalculus mathematics. These

Calculator and Computer PreCalculus (f9PC) materials have spawned in-

service work-shops for close to 600 teachers during the last few

ummers. The overwhelming majority of those teachers, using the C'PC

materials, have then conducted in-service education (with 41%

conducting three or more) for their peers. The materials represent an

e ffective implementation of primary, innovative ideas of the 'Curri-

culum and Evaluation Standards for School Mathematics of the

National Council of Teachers of Mathematics. Spin-off project. con-

cerning the teaching of calculus are now underway.

These three development activities and related in-service projects

have received significant funding from Battelle, British Petroleum

(SOHIO), the federal Eisenhower Program (through the Ohio Board of

Regents), the National Science Foundation, and the U.S. Department of

Education. In addition to faculty research, seven dissertation

studies directly related to these projects have been completed nd

more are underway. Faculty and students at other institutions of

The Ohio State University - 7
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higher education have completed research related to and using these

materials.

There have also been cooperative efforts with X-12 science curriculum

materials development. These efforts 'started with the Crustal Evolu-

tion Education Project funded by the NSF during the mid 70'o, and the

development of over 25 modules through the Oceanic Education

Activities for Great Lake Schools supported by the Office of Sea

Grant end the University. Such projects typically involve the cooper-

ation of scientists, cience educators and teachers, and provide

excellent examples of continuing projects supported by it combination

of State, Federal and University funds. The following short list is a

mample of uch projects currently underway.

In the College of Education there is a project to develop a computer

based network for teaching science and mathematics. The Columbus

Public School System funds a program, in the College of Education, to

develop a robotically aided environment for elementary students. In

the College of Agriculture there is a State of Ohio and 4-8 funded

program, 'The Incredible Egg", that engages 20,000 4th and 5th

graders in the study of chick embryology. A program from the School

of Natural Resources, "Our Backyard Biosphere Reeerve", targets

grades X-8 in schools of tho southern Appalachian region in order to

provide classroom module, dealing with the Great Smokey Mountains

Park Biosphere Reserve. There is a Isnique cooperative effort between

the Worthington High School and the College of Education to develop

and implement an integrated two-year Biological and Earth Systeme

Science course. This program is supported with federal funds to the

Worthington Schools and Eisenhower Program funds to the University.

The Earth Systems Education Program, with federal and :state support

to the University and to local school districts, obtained a series of

grants etarting in 1990. This program provides national, state and

local leadership for the improvement and modernization of science

teaching education in grades K-I2.

Development of curricular and instructional materials has served a

primary role in responding to the need, of the schools and providing

an extended base for research in teaching and learning. Further, this

development activity has promoted in-service activities leading to

significant changes in the teaching of mathematicn and the sciences

in today's schools.

The Ohio State University - 8
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4. Research and Evaluation

Ohio State University faculty members have conducted well recognized

science education research projects exploring: i) effective ques-

tioning strategies for science teachers; ii) alternative learning

environments (e.g., museums, zoos, and natural settings); iii) accom-

modation of individual learning styles in the design and selection of

learning activities; iv) the integration of the sciences; and v) the

applications of technology to broaden and enrich the pedagogical

preparation and updating of pre-sorvico and in-service teacherz.

There has also been active research in concept loarnin2, decision

making, defining the domain of knowledge for environmental education,

developing instruments for ssssss ment of spatial-symbolic information

processing ability, developing an action vesearch model for teacher

involvement in classroom-based research, and developing models for

international collaborative research in science and mathematics

teaching and learning.

An important component of educational research is evaluation of

existent materials and programs. Science educators at The Ohio State

University have been heavily involved in such activities. For

example, the evaluation of materials produced by the NSF suppor:-.ed

Crustal Evolution Education Project was conducted here. This uniquely

designed project involved 10 sites and over 10,000 studnnts. Another

example is tho long-term evaluation supported by the National Oceanic

and Atmospheric Administration. This eight year project studied work-

shops and curricular materials that had been sponsored by the Ohio

Sea Grant Education Program.

As part of a goal to monitor and enhance public information about

science, the University's School of Natural Resources and the College

of Education have conducted mass media research on environmental com-

munic. Lions. Research has documented newspaper coverage of acid

deposition in regions that generate precursors as compared with those

that suffer from the problem. In another project, knowledge and atti-

tude changes in individuals exposed to a single viewing of a Jaques

Cousteau environmental doc.mentary were compared qualitatively to

changes resulting from a similar presentation made by a master

teacher.

The Ohio State University 9
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INVENTORY OF SCIENCE AND MATHEMATICS

EDUCATION PROJECTS

PROGRAM: A course Providing Public Information for Environmental
Decision Making

DESCRIPTION: Development of a University course for the general
public.

FUNDING: Ohio Environmental Protection Agency
PROFESSOR: Professor Rosanne Fortner, Natural Resources

Professor Joe Heimlich, Ohio Cooperative Extension
Service

PROGRAM: Alternative Assessments in Science fi Math Education
DEB:RIPTION: Directed at approximately 120 9-12th graders, his

program provides high technology-based compute,ized
instruction in math and science as well as other areas.

FUNDING: Apple Computer
FACULTY: Professor Robert Tierney, Department of Educational

Theory and Practice

PROGRAM: Animals in the classroom
DESCRIPTION: The animals in the classroom program has been a

collaborative endeavor between The Ohio State
University and l'he Ohio Academy of Science. It is a
program of education for pre-college teachers (K-12) on
the humane care and use of a animals in education and
student research.

FUNDING: Ohio State University and Ohio's Board of Regents
FACULTY: Fredrick Cornhill, Director, Biomedical Engineering

Center

PROGRAM: Apple Global Education (AGE)
DESCI.iPTION: Directed at grades K-14, this program could involve up

to 150 schools both in the U.S. and overseas. Those
involved act as mentors teaching over phone lines with'
computers. The only school involved in 1990 is Marigold
H.S. in Victoria, B.C.

FUNDING: The Ohio Board of Regents Academic Challenge Grant
FACULTY: Professor Marvin Bratt, Department of Educational Theory

and Practice

PROGRAM: Brain Mapping of Nigher Order Mathematical Problem
Solving in Spatial and Abstract Reasoning

DESCRIPTION: Brain mapping of fifteen 8th graders in Dr. Sheffield's
NSF Young Scholar's Program. Evaluation of differences
in brain processing associated with high and low
performance in spatial thinking and abstract reasoning.
Students were also brain mapped while playing Tetris (a
computer game) and comparisons made between high and low
performers, sales and females, etc.

FUNDING: None
FACULTY: Professor Karlin Lanquis, Department of Educational

Theory and Practice
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Professor Linda Sheffield, Northern Kentucky University

Breakthroughs in Mathematical Problem Solving
Supplemental materials to increase students proficiency
in math problem solving. This program will benefit
students and teachers
Ucher-Bloser Publishing Company
Larry Magliocca, Ed Svc & Res.

Breakthroughs: Strategy Eor Thinking
Attempts to teach thinking strategies through science
curriculum context. Directed at K-8 grade teachers,
this program centers on improving effective thinking.
Zaner-Bloser Publishing Company
Professor Larry Magliocca, Education Services &
Resources

Calculus and Mathematics
Computer base course using mathematics
National Science Foundation
Professor William J. Davis, Mathematics

PROGRAM: Collaborative Inservice in Activity-Based Science
DESCRIPTION: The project involves an intensive two-week summer

institute (5 graduate credits) with follow-up activities
and course (one credit) which emphasizes understanding,
planning, implementing and evaluating an inquiry,
activity-based approach to elementary science.

FUNDING: The Ohio Board of Regents, OSU Newark, and Worthington
City Schools

FACULTY: Professor Diane Cantrell, Department of Ed
Theory/Practice

PROGRAM: College Readiness vie Technology-Enhanced Mathematics
(CORTEX)

DESCRIPTION: The project funds summer institutes designed to prepare
school teachers to use a computer-and-ciculator-based
approach to teaching and learning mathematics. This
project is directed towards teachers of grades 7-14 and
encompasses approximately 150 participants.

FuNDING: Department of Education
FACULTY: Professor Alan Osborne, Department of Educational Theory

and Practice Professor Bert Waits, Department of
Mathematics

PROGRAM: Curriculum Development for Earth System Science
Education

DESCRIPTION: Development of a new upper level undergraduate class,
Integrated Earth Systems, which will focus upon the
following four aspects of Earth Systems Science: Earth
systems and their models, Earth system history, global
scale observation of the Earth and socioeconomic aspects
of global change. In addition, the Earth Systems
Sequence, a two course, introductory level class, will
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be augmented with lectures and laboratory exercises
focussing upon problems of global change.
Universities Space Research Association (NASA) - pending
Professor Ellen Mosley-Thompson, Byrd Polar Research
center and Department of Geography
Professor Garry McKenzie, Department of Geology
Professor A. John Arnfield, Department of Geograph
Professor John D. Bossler, Center for Mapping and
and Department of Geology
Professor Kenneth C. Jezek, Byrd Polar Research Center
and Department of Geology
Professor Carolyn J. Merry, Department of Civil
Engineering
Professor Richard H. Steckel, Department of Economics
Professor Lonnie G. Thompson, Byrd Polar Research Center

C2PC, Transit, and EMPT

NSF, Department of Education, and Ohio Board of Regents
Professor Frank Demana, Mathematics, Ed El Thry/Prac

PROGRAM: Devlopment of Interactive Video for physics Teaching
DESCRIPTION: Computer programs are being developed to access video

images from Laser disk or video tapes.
FUNDING: Department of Physics
FACULTY: Professor William Plouge, Physics

PROGRAM: Developing a Robotically-Sided Scientific Education
Laboratory for Severely Physically Disabled Elementary
Students

DESCRIPTION: Five elementary students per year will be involved in
the program to develop a robotically-aided environment
for scientific development for the severely handicapped
child.

FUNDING: Columbus Public Schools and OSU
FACULTY: Professor Richard Howell, Department of Educational

Policy and Leadership

PROGRAM: Developing an Intelligent Tutoring System for
Transfusion Medicine

DESCRIPTION: Explore general issues in design of computer base
learning environment in the context of teaching transfusion

medicine.
FUNDING: National Heart, Lung, and Blood Institute
FACULTY: Professor Phil Smith, Hlth Phs Ed & Rec

PROGRAM: Developing an Intelligent Tutoring System for Teaching
Orthopedics

DESCRIPTION: The goal of this project is to develop a problem base
learning environment for teaching analysis for teaching
disorders to physical therapist & medical students.

FUNDING: U.S. Dept. of Education
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FACULTY: Professor Phil Smith, Hlth Phs Ed a Roo

PROGRAM: Dreyfus woodrow Wilson Fellowship Foundation
DESCRIPTION: Directed at High School Chemistry Teachers, this program

provides funding for teachers for a one week class which
gives them 3 hours of graduate level credit.

FUNDING: Dreyfus
FACULTY: Professor Robert Ouellette, Department of Chemistry

Mary Bailey, Department of Chemistry Instructional Aids
Staff

PROGRAM: ERIC Clearinghouse for Science, Mathematics and
Environmental Education

DESCRIPTION: The Educational Resources Information Canter (ERIC) is a
national information system designed to provide users
with ready access to an extensive body of
education-related literature. Through its 16
subject-specific clearinghouses and four support
components, it provides a variety of services and
products that can help instructors stay up to date On a
broad range of education-related issues.

FUNDING: The U.S. Department of Education, Office of Educational
Research and Improvement

FACULTY: Professor David Haury
Studies

PROGRAM: Eisenhower Project
DESCRIPTION: 3 year project, serve 80 teachers a year-Math & 20

teachers
FUNDING: U.S. Office of Education
FACULTY: Professor Alan Osborne, Ed El/Thry/Prac

PROGRAM: Focus Area III, MCSTL (Project 2081)
DESCRIPTION: Center's Focus Area/Attempt to talk about school

organizations for Project 2061.
FUNDING: NCSTL; American Association Advancement of Science
FACULTY: Professor Robert Donmoyer, Ed Policy/Ldship

PROGRAM: Global Environmental Change in the Groat Lakes:
Information for Educators and Advisory Services

DESCRIPTION: Directed to 120 teachers & advisory agents in 6 states,
introducing them to new information concerning
environmental changes. This focuses on environmental
impacts of global changes in the Great Lakes region.

FUNDING: NOAA, The U.S. Department of Commerce, through Ohio Sea
Grant College Program

FACULTY: Professor Rosanne Fortner, School of Natural Resources
Professor Victor Mayer, Department of Educational
Studies

li.
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PROGRAM: Governor's Institute (The Gifted and Talented Program)

DESCRIPTION: Twenty middle-school students are given instruction in
math, chemistry and physics during a 3 week summer
program. In the physics portion of the program the
institute offers a brief introduction to conceptual
physics. The materials come from two college courses.
The topics covered are kinematics and electric circuits

as examples of physical methods.
FUNDING: State of Ohio, OSU
FACULTY: Professor Richard G. Seyler, Department of Physics

Professor Robert Ouellette, Department of Chemistry
Professor Mary Bailey, Department of Chemistry
Instructional Aids Staff

PROGRAM: Granvillt-Sewark-Heath-at Risk Youth Summer Education

DESCRIPTION: This program aims to improve the mathematics and english
skills of at-risk youth through remediation and work
experience during the summer. This project will run
through the summer of 1991.

FUND/NG: Ohio Department of Education
FACULTY: Professor William Ashley, Center on Education & Training

for Employment

PROGRAM: Howard Hughes Grant for Biology Education
DESCRIPTION: Brings black high school students to work in research

laboratories in biology during the summer months.
Trains high school biology teachers in new concepts and
teaching methods during summer and academic year.

FUNDING: The Howard Hughes Medical Institute
FACULTY: Professor William A. Jensen, Plant Biology

PROGRAM: Howard Hughes Medical Institute Secondary School
Outreach/Administration

DESCRIPTION: Training program for High School teacher to enrich the
hands-on biology activity for students in their class.

FUNDING: Howard Hughes Medical Institute
FACULTY: Professor Dave Culver, Zoology

PROGRAM: Howard Hughes Medical Institute Student Development
Breading Assess

DESCR/PTION: Involves summer research experience for High School
students in university laboratories.

FUNDING: Howard Hughes Medical Institute
FACULTY: Professor Dave Culver, Zoology

PROGRAM: Row do School Ago Japanese Sojourners Learn Math &
Science in American Schools?: Jap eeeee or American
Learning Strategies?

DESCRIPTION: Currently involves 50 elementary and middle school
students looking at how they adjust to new learning
techniques.

FUNDING: Funding for this program is pending.
FACULTY: Professor Koiko Samimy, Department of Educational

Studies
Professor Michael H. Klepper, Departmenz of Chemistry
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PROGRAM: Integrative Science Technology through Cooperative
Activities

DESCRIPTION: More technology, course involves some intermixing with
chemistry classes by tutoring.

FUNDING: Eisenhower Grant 1, Ohio Board of Regents
PROFESSOR: Professor Karen Zuga, Ed Stds:hu/Sv/V

-ROGRAM: Improving Teachers Ability to Teach Science
SCRIPTION: An innovative service training program is being

developed to link high school agricultural teachers with
science teachers. Approximately 30 teachers (15 science
and 15 agricultural education) and 3,150 high school
students per year will receive instruction from OSU
College of Agriculture.

FUNDING: Kellogg Foundation
FACULTY: Professor Rosemarie Rosetti, Department of Agricultural

Education

PROGRAM: Improving the Basic Skills of At-Risk Youth with
hierocomputer-Based Educational Programa

DESCRIPTION: Validate a three-part educational program model to
improve the basic skills of underachieving youth
(U.S.D.O.E.). This would be a continuation of a current
project.

FUNDING: Funding is pending.
FACULTY: Professor William Ashley, center on Education 0 Training

for Employment

PROGRAM: Integrate Science Curricular for Central Ohio Middle
Schools

DESCRIPTION: A two-year long program to work with 10 school districts
in Central Ohio to develop a 3-year E Systems integrated
course of study and pilot it in one school of each
district.

FUNDING: Eisenhower Program (not yet approved by Board of Regents
FACULTY: Vic Mayer, Educational Studies, Ohio State University

PROGR),M:
DESCRIPTION:

FUNDING:
FACULTY:

Incredible Egg
This program allows 20,000 4th and 5th graders to learn
about the beginning of life by studying chick embryology
using hands-on activities.
State of Ohio and Ohio 4-H
Professor Robert Horton, Cooperative Extension Service

PROGRAM: Japanese Children in American Schools.
DESCRIPTION: Cultural Study, How Japanese children learn science and

math. Comparing learning process. This is designed to
benefit students and teachers.

FUNDING: The Ohio State University
FACULTY: Professor Keiko Samimy, Ed Stds:hu/Sc/V

PROGRAM: Life Tines-a weekly newsletter directed to
undergraduates of biology 101 and 102.

DESCRIPTION: TLT Publishers articles from the popular press

1. '
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concerning current events in biology to show students
that the need for understanding biological principles
goes beyond the classroom.
General Biology Program
Professor Robin Taylor, Asst. Editor, General Biology

Mathematics Teaching Skills Training for OWA Instructora
This program is designed to reach approximately 30-50
teachers in the Cleveland, Columbus, and Cincinnati
areas. Training is provided to OWA teachers to
strengthen and reinforce math skills in their 9th and
10th grade educationally-disadvantaged cl
The Ohio Board of Regents
Professor Sandra Pritz, Department on Education &
Training for Employment

Microcomputer-Based Approach to Improving the Basic Math
Skills of Disadvantaged and Mainstreamed Handicapped
Students
This project was designed as a pilot test in Columbus
Public Schools. The objective was to devA3^p a set of
prototype materials and assessment exper s in basic
math to provide disadvantaged and handi: students
the opportunity to develop basic job-rel. skills and
increase computer literacy (78 math targeted
at 31 entry level occupations).
U.S. Department of Education, Secretary's Discretionary
Fund
Professor Sandra Pritz, Educational Services and
Resources

Minority High School Students Summer Research
Apprenticeship Prograa
Eight weeks; students work 8 hours, 5 days a week with
researchers, college of Pharmacy, Medicine, Biological
Science, Vet Med, Dentistry, Nursing-college. Students
are paid $5.10/hr. Teachers receive $5,000 Per Teacher
per summer. Public presentation for projects.

NCSTL Focus Area I - Grant proposal to NSF Teacher
Preparation & Enhancement: vTeacher-centered Reform in
Elementary School Science".
Based on the premise that teachers, beliefs are centered
to practice, the project focuses on helping teachers
improve their science teaching and curriculum by: 1)
assisting teachers to become aware of how their views of
science and technology influence their practice, 2)
Supporting teachers in developing enlarged views and in
incorporating these views into classroom practice, and
3) fostering teachers' research into their practice.
National Science Foundation/Worthington High Schools/OSU
Professor Barbara Reeves, 2-Social, Math & Phys Sci.
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pROGRAM: National Canter for Science Teaching and Learning
DESCRIPTION: Research on factors external to the curriculum that

influence science teaching and learning.
FUNDING: U. S. Department of Education
FACULTY: Professor Arthur White, Department of Educational

Studies
Professor Michael Klapper, Dupa.. :sent of Chemistry

PROGRAM: Network for the Integrated Teaching and Learning of
Science and Mathematics

DESCRIPTION: This program will develop a multidisciplinary electronic
network for collaborative research and development of
materials and activities for the integrated teaching and
learning of science and mathematics. It is directed at
teachers of grades K-12.

FUNDING: NSF and School Science, Mathematics Association, Johnson
Foundation

FACULTY: Professor Arthur White, Department of Educational
Studies
Professor Donne Berlin, Department of Educational Theory
and Practice
Professor Darrel Fyffe (Bowling Green State University,
Ohio)

PROGRAM: OBR's Eisenhower Mathematics and Science Education
Program

DESCRIPTION: This OBR program makes awards ("30 each year) to higher
education for projects that serve precollege teachers
and students. This program is directed at grades X- 12.

FUNDING: Ohio Board of Regents, U.S. Department of Education
FACULTY: Professor Russell Utgard

PROGRAM: Ohio Discovery Project
DESCRIPTION: Development of 10 regional centers throughout Ohio.

Scientists/mathematicians will work with Resource
Teachers, ad train them on inquiry-based math and
science education. Additionally, a sustained
professional network for teachers will be developed for
support. This will benefit teachers.

FUNDING: National Science Foundation, 5-yr. grant matched by the
State

FACULTY: Professor Ken Wilson, Physics

PROGRAM: OSU Newark Education Academic Challenge Program
DESCRIPTION: This is a six-year program for kindergarten through

eighth grade teachers designed to : 1) provide teachers
with knowledge and experiences related to innovative
teaching methods and materials; 2) provide teachers with
knowledge and experiences in order to conduct
classroom-based research; and 3) develop, implement,
evaluate, and disseminate innovative teaching methods
and materials. After three years, the Program has
resulted in numerous teacher-developed and
teacher-evaluated innovative classroom activities that
have been disseminated through an annual conference and
published Proceedings.
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The Ohio Board of Regents Academic Challenge Grant
Professor Donna F. Berlin, Department of Educational
Theory and Practice

1990 OSO Newark Invitational Science Day Project
This project has two phases: 1) One team consisting of
3 students and 1 teacher from each school attend a one
day workshop focusing on scientific method and science
fair projects. Students go back to their schools and
teach other 5th k 6th grade students the experiments
they learned. 2) Students who receive superior ratings
at local science fairs attend OSU Newark Invitational
Science Day where they attend Science programs and have
their projects judged.
Dow Chemical U.S.A., O.S.U. Newark & Licking County
Schools
Professor Diane Cantrell, Department of Educational
Theory and Practice

PROGRAM: Our Backyard Biosphere Reserve
DESCRIPTION: This program targets grades K-8 in schools located in

the Southern Appalachian Region. It provides education
modules on The Great Smoky Mountains Park Biosphere
Reserve as wall as an environmental guide designed for
student awareness of critical resource issues affecting
the Southern Appalachians.

FUNDING: City of Gatlinburg, Tennessee; Great Smoky Mountains
Natural History Association and the U.S. Department of
State Man and Biosphere Program

FACULTY: Professor Gary Mullins, School of Natural Resources

PROGRAM:
DESCRIPTION:

FUNDING:
FACULTY:

PROGRAM:
DESCRIPrION:

Ohio Model for Excellence 6 Mathematics
Teachers & Administrators will be meeting at various
sites, having meetings this year. Is a 3-year project.
Focus on changes in Ohio Mass Model.
Eisenhower funding
Professor Mary Schmidt, Mansfield Campus, Ed El
Thry/Prac

Ohio-Mathematics/Science Discovery Project
Establish regional centers, train staff and in-service
middle school teachers of science and mathematics.
Summer Institutes and academic year follow-up. This
project will benefit teachers. The Ohio
Mathematics/Science Discovery Project creates a
framework and process for tha sustained professional
development of middle school and junior high school
mathematics and science teachers. Working through eight
regional centers, the professional development program
incledes a solid grounding in mathematics and science
inquiry-based instruction, and experience with research
strategies that assess changes in student learning.
Additional research will focus on the adaptation or
creation of now teaching materials that complement
inquiry-based instruction.
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National Science Foundation, Ohio State University
Professor Kenneth G. Wilson, Physics Department

Partnerships for Future. STEP Coalition
A coalition of individuals from education and industry
working together to improve Math, Science & Technology
education. STEP is project target for upgrading science
knowledge and science teaching schools in the Columbus
Middle Schools.
Industry, Columbus Foundation
Professor Shirley Heck and Professor Roger Cunningham

Partnership to make Science Teaching More of a Science
Development of Science Base for Secondary Schools.

Professor Sally Rudmann, Allied Med Professional

PROGRAM: Partnerships for the Future: liath/Science/Technology
Task Force

DESCRIPTION: This project is designed to develop partnerships between
school and industry for the purpose of addressing the
concerns over the quality of science, math, and
technology education in the local area. Teachers and
engineers try to find innovative ways to upgrade
science, math and technology instruction in the
classroom. Initially this is a local program with the
expectation that it will expand to have broader
influence in the future.

FUNDING: Batelle and other firms like AEP, Engineers Foundation
of Ohio

FACULTY: Professor Roger Cunningham, Department of Educational
Theory and Practice

PROGRAM: Plant Biology Interactive Multi-Media Development
Project

DESCRIPTION: Developing computer assisted instruction cover entire
quarter course. Completed chemistry of Life, compounds
of life, World of the cell, DNA, RNA & Protein Synth.

FUNDING: Center for Teaching Excellence
PROFESSOR: Professor Anne Pruitt, Educ. Pol/Ldship

PROGRAM:
DESCRIPTION:

FUNDING:
FACULTY:

Program for Leadership in Earth Systeme Education
This program is directed at grades K-12. It prepares
leadership teams for implementing the Earth Systems
Education within the curriculum for these grades. This
national program will have involved over 5000 teachers
by 1993.
National Science Foundation, Teacher Enhancement
Professor Victor Mayer, Department of Educational
Studies
Professor Rosanne W. Fortner, School of Natural
Resources
Professor William Hoyte, University of Northern Colorado
Professor Ellen Thompson, Geography
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Project Symbiosis
Improved Science Instruction Via Teaming Science and
Voc. Agr. Teachers together project Includes 5 Day Long
Workshops.
Kellogg Foundation this year with some OSU Support
Professor James Altschuld, Educ Svcs & Res

Research Apprentice Program
Provides funding for 30-35 junior and senior students
for an eight week summer program to encourage minorities
to enter biological science, veterinary medicine,
medicine, dentistry and pharmacy.
National Institute of Health
Professor Ann Ackermann-Brown, Department of
Microbiology
Professor Lester Morrow, Director of Program
Development/Minority Affairs Christine Yash, Medicine
Administration Staff

Ross Young Scholars Program (Summers)
A program for talented students including minorities and
under-represented groups in grades 9-12. Eager and able
youngsters whose achievement is limited by the lack of
adequate opportunities at school.
National Science Foundation provides partial funding,
Department of Mathematics also supplies funding
Professor Arnold Ross, Department of Mathematics

Science Pun with Dairy Foods
Directed at home economics students, this program
reaches 800 high school students. The focus of the
program is on the science behind processing of dairy
foods. The format is nine, easy-to-use lesson plans for
making ica cream, ripening cheese, and making yogurt.
State of Ohio, Ohio 4-H
Professor Robert Horton, Cooperative Extension Service

PROGRAM: Science is Fun
DESCRIPTION: Designed to introduce more hands-on science in

elementary/middle schools. There are three components
to the program: curriculum development, teacher
training, and strategy to gat innovation into schools.
It reaches 125 upper and middle school teachers in 24
school districts in 11 counties (-10,000 students are
affected).

FUNDING: Ohio Board of Regents, Martha Holden Jennings
Foundation, Richland County Foundation

FACULTY: Professor Janet Tarino, Department of Chemistry, OSU
Mansfield

PROGRAM: Science is run
DESCRIPTION: Expansion of PREFACE (a bridge program directed at

precollege familiarization and cooperative education).
FUNDING: Funding for this program is pending - It will be the

Columbus Foundation.
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Professor John T. Demel, Department of Engineering
Graphics
Professor Janet Tarino, Department of Chemistry, OSU
Mansfield
Professor Mike Burgess, Columbus State
Ms. Gloria Letts, Science Coordinator, Columbus Public
Schools
Professor Roger Cunningham, Educational Policy &
Leadership

Science Teaching Paxtnership Project
Provide grants to junior high school teachers. Teachers
assisted by Ohio State science researchers together
develop educational units for junior high school
students.
Martha Holden Jennings Foundation
Professor Phillip Heath, Department of Educational
Theory and Practice
Professor Michael H. Klepper, Department of Chemistry

PROGRAM: Science-Technology Society
DESCRIPTION: Projected to provide a series of workshops for

Washington Court House Schools to enhance teaching
through use of technology, instruction and current
issues. This program would involve 7 junior high and
high school teachers.

FUNDING: This program is not currently funded (this is an ongoing
project).

FACULTY: Professor Phillip Heath, Department of Educational
Theory and Practice

PROGRAM: Secondary Science Curriculum Modules for Global Change
Education

DESCRIPTION: This program functions to prepare material on global
change for senior high school students

FUNDING: National Science Foundation, Materials Development
FACULTY: Professor Victor Mayer, Department of Educational

Studies
Professor Rosanne Fortner, School of Natural Resources
Professor David Elliot, Department of Geology and
Mineralogy

PROGRAM: State of Ohio Pilot Mathaaatics Education Coalition
DESCRIPTION: The purpose of this coalition is to form a high level

state-wide volition committee for mathematics education.
FUNDING: MSES planning grant
FACULTY: Professor Frank Demana, Department of Mathematics

PROGRAM: STS-Ohio (3-School flystams)
DESCRIPTION: Three days to be us4d in classroom 4th, 5th, i 6th

grades for at risk students; major participates 4-H
people, Lima School, Ohio State University i Others.

FUNDING: U.S. Department of Agriculture
FACULTY: Professor Phil Heath, Dean, Ed El Thry/Prac
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Buporcomputing: Science and Art Visualizing the Future
Objectives: Use supercomputer, work on research team,
develop skills with MacIntosh PCS, Next workstations,
Sun workstations, Silicon graphics workstations and
learn Pascal. Exposure to process of visualizing data.
Ohio State University
Professor Alvin E. Stutz, Asst. Dir-User Services, Ohio
Supercomputer Center, The Ohio State University

Switch-On to Science
A summer program & follow-up activities designed to
increase the interest and knowledge of middle school
girls in Science S Science related areas. Program
includes an intensive two week program and mentor
component and additional Science activities -throughout
the year.
Department of Education, Eisenhower
Carolyn Carter, Educational Studies

PROGRAM: Technology-Informed Mathematics Education for
Underrepresented Students (TIME for US)

DESCRIPTION: This project provides school-year mathematics-related
activities for the young scholars attending OSU two and
three week summer institutes. The program is designed
to address the growing problems of the
underrepresentation of certain minority groups in higher
education, particularly in mathematics and the sciences.
It directed at grades 7-12 and includes approximately
300 participants.

FUNDING: National Science Foundation
FACULTy: Professor Frank Demana, Department of Mathematics

Professor James Bishop, Special Assistant to the Provost

PROGRAM: Technology Reform and Network Specialist Inservice
Training (TR)NSIT)

DESCRIPTION: The purpose of this project is to establish regional
sites that will train secondary teachers as technology
specialists. The technology specialists will train
classroom teachers in the use of technology to enhance
the teaching and learning of mathematics. It is
directed at teachers of grades 9-12 and has
approximately 144 participants.

FUNDING: National Science Foundation
FACULTY: Professor Bert Waits, Department of Mathematics

Professor Frank Demana, Department of Mathematics
Professor Alan Osborne, Department of Educational Theory
and Practice

PROGRAM: Towards a Model for Implementing Science-Technology-
Society Education Phase I: Status Study

DESCRIPTION: The objective of this project (Phase I) is to conduct a
nationwide survey to determine the number of states that
are currently mandating STS education or its surrogates,
gather coaprehensive descriptions of these curricula,

66-949 - 93 - 5

1 )
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DESCRIPTION: Disco..ery mode; hands-on, laboratory-based course. Has
no Math Pre-requisites, 2 quarter course 5-hours each
quarter; currently being piloting, prepared tax matarial
(classnotes) as well as detailed instructor manual.

FUNDING: Department of Physics
FACULTY: Professor Bunny Clark, Physics

PROGRAM:
DESCRIPTION:

FUNDING:

FACULTY:

Young Scholars Program - 1990
Encompasses approximately 400 7th graders in biological
sciences, 400 7th and 8th graders in a math program and
200 9th graders in a unified sciences and math summer
program.
OSU, Columbus Foundation, Howard Hughes Foundation and
NSF
Professor James Bishop, Special Assistant to the Provost
Professor Ann Ackermann-Brown, Department of
Microbiology
Professor David A. Culver, Department of Zoology
Professor Frank Demana, Department of Mathematics
Professor Barbara Thomson, Department of Educational
Studies
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APPENDIX B

Possible Projects within a Center for Science/Mathematics Education at

The Ohio State University
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I. Systemic Educational Change

1. Facilitate University wide systemic change discussions

2. Collaboration with Project Discovery on specific projects that are
directed towards overall change.

II. Research and Teaching Programs in Science/Mathematics Education

1. Establish faculty positions in educational research, cognition,
testing, etc. in Colleges outside Education for collaborative work

2. Assist in the development of content courses for pre-service K-12
teachers with materials, activities and approaches appropriate to the
teaching of science/mathematico at the elementary, middle chool and
high school.

3. Conduct research into teaching efficiency; i.e., maximizing student-
teacher interaction by minimizing peripheral tasks

4. Establish research programs to investigate student and faculty pro-
fessional development projects.

5. Develop computer tutoring systems based on the results of ongoing
learning research

6. Utilize computer graphics capabilities to study the effect of concept
visualization on the learning process

7. Through conferences, seminars, etc. facilitate the acquisition of
outside funds for support of research and development in science and
mathematic. education

III. Undergraduate Education

1. Help to coordinate an honors science/mathematics major (e.g.,
Northwestern Integrated Science Program) that would allow a student to
go on for a science or mathematics research graduate degree while also
leaving open the option for subsequent K-12 certification, perhaps as a
5 year B.S./H.S.

2. Encourage science/mathematics teaching as part of the majors course
sequence; e.g., the recently approved ACS teaching option in the cer-
tified chemistry curriculum

3. Set up collaborative educational efforts for expanding formal consi-
deration of science and mathematics in the humanities and social
sciences; e.g., joint courses and appointments.

4. Establish cooperative science/mathematics teacher education programs
between the basic science departments and the College of Education.

IV. Precollege Education

1. Sponsor middle school and/or high school science competitions.

2. Develop and administer an Ohio State undergraduate science placement
examination and a version for high school juniors similar to the present
mathematics placement examination.

1 BEST COPY AVAILABLE
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The ERIC Clearinghouse, supported by the Office of Educational

Research and Improvement and its predecessors, has been a part of the

science education program at the University for over 25 years. Mem-

bers of the science education faculty have been instrumental in the

development of the current system of collecting, organizing and dis-

tributing science education research and development products and

information. This activity has resulted in over 225 monographs, an

annual review of the research literature and responses to over 30,000

requests annually for information. ERIC has a major influence on both

local and national research in science, mathematics and environmental

education.

"Ale Colleges of Education and of Mathematical and Physical Sciences

have recently received an OERI award to establish the National Center

for Science Teaching and Learning (NcSTL) at Ohio State. Currently

over 60 graduate students and faculty, from around the nation as well

as Ohio State, are affiliated with this Center, which promotes

research.on the various non-curricular factors that influence science

education in K-12. Among the morel than 20 projects underway are

studies of university and business partnerships with school teachers,

the integration of mathematics and science in teaching, science

teaching with teams that involve science and agricultural teacher

specialists, cultural factors that affect science learning by

Japanese sojourner children, and a comparison of the effectiveness of

pen-based computers, keyboard computers and pen-and-paper on science

learning.

The State of Ohio has received a major grant from the NSF to estab-

lish Project Discovery, an effort at state-wide systemic change in

mathematics and science education at the middle/junior high school

level. Ohio State University will serve as major site for this

project. While primarily a teacher education program, this effort

also entails an important research component, one that will require

the appointment of additional faculty at the University.

These last throe federally funded major programs, ERIC, NCSTL and

Project Discovery, added to the strong base of the other funded pro-

grams reviewed above, are making The Ohio State University a national

focus for science and mathematics education.

The Ohio State University - 10
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S. Leadership in Science/Mathematics Education

Excellence i a tradition in science education at The Ohio Stat uni-

versity. Four decades ago, John Richardson and Harold Fawcett

provided the leadership that established The Ohio State University as

a leading American institution in science and mathematics education.

The teacher education program was cited as model by the National

Science Foundation in the early 1970s. The American Association of

Colleges for Teacher Education awarded the Ohio State science educa-

tion program a certificate of excellence in 1972. The emphasis on

excellence continues to this day as documented by the broad range of

activity and by the status the program currently enjoys. This history

of excellence has resulted in a strong record of leadership of state,

and national science and mathematics education organisations. Faculty

have been presidents of the National Science Teachers Association

(two), National Council of Teachers of Mathematics (two), National

Association for Research in Science Teaching (throe), School Science

and Mathematics Association, National Physics Teachers Association,

Asmociation for the Education of Teachers of Science, National Marine

Educators Association, North American Association of Environmental

Educators (two) and the Science Education Council of Ohio. In

addition, faculty have served on the boards of directors of the

associations listed above and as chair of the education section of

the American Association for the Advancement of Science. Four faculty

who are members of that section are Fellows of the AAAS.

III. Possible Future Activities

In overview, The Ohio State University has made and continue, to make major

contributions to tho support of quality science and mathematics teaching

and curriculum for the schools of Ohio and the nation. E. Gordon Gee, the

University Prexident, has proposed a stronger mathematics and science edu-

cation effort as one of his five priorities for the University. Previous

University contributions and the individuals who have provided the inspira-

tion for their development and implementation form the solid base for

meeting that priority. To move within that priority a task force estab-

lished by the University Provost has proposed a new academic program, a

University Science/Mathematics Education Center, that would coordinate pre-

sent and future University-wide science and mathematics education programs.

The Ohio State Ur .eratty. - 11



131

This Task Force has suggested that the mission of the proposed Center might

be tot i) house and coordinate within the University research and develop-

ment programs that deal with questions of science and 'mathematics teaching

and learning; ii) contribute to the education of undergraduate and graduate

students who are interested both in science/mathematics education research

and in teaching; and iii) provide service to the University, Ohio citizens,

and the school systems in which Ohioans learn science and mathematics.

The Task Force also suggested number of benefits to be expected from such

a Center. First, the Center would provide the leadership necessary to main-

tain a continuing and integrated effort throughout the University. It would

serve as a magnet to help attract additional federal, state and private

support. And it would be focal point for the interaction between Uni-

versity and school community that is so vitally important both for research

and for the implementation of new programs to improve science and mathe-

matics education locally, state-wide and nationally.The Ohio State Uni-

versity is now favorably poised to wed firmly content to context, research

to development. Within the present severe financial constraints, a Center

would provide The Ohio State University an even stronger positive impact on

science and mathematics education by gathering scientists, mathematicians,

and educators under the umbrella of a Center. While it is premature to

detail the programs that might be housed within a Center for Science/Mathe-

matics Education, the Task Force did compile a general list (Appendix B) of

the types of projects that could, were they implemented, draw from the

strengths of this University. This list is not meant to be either inclusive

or exclusive. The implementation of the Task Force's recommendations now

await the approval of the University faculty and the vagaries of the

current State of Ohio financial crisis.

The Ohio State University - 12
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3. Establish a unit to develop science and mathematics tests for K-12
that emphasize logical thinking, observational, problem solving, and
mental synthesis skills along with alternative valuation procedures
such as performance based nts and the use of microcomputers.

4. Expand in-service teacher education programs in cooperation with the
College of taucation.

S. Establish research/internship programs for teachers in K-12

V. Resource Facility

1. Establish and maintain a science and mathematics education resource
center.

2. Evaluate and demonstrate educational materials; e.g., texts, computer
software, packaged science projects, etc.

3. Establish a loan program for equipment and materials otherwise inac-
cessible to ecience and mathematics teachers.

4. Establish a "aervice personnel office" to match University faculty,
staff, and students with ohio classroom needs.

5. Establish and staff an information service such as a bulletin board
service.

VI. Public Relations

1. Promote science and mathematics awareness in the public.

2. Establish a program to foster accurate and responsible representation
of science and mathematics as presented through the mass media.

3. Work with governmental agencies and state legislature to promote
science and mathematics ducation.

4. Seek active formal collaboration with COSI for community programs,
uch am a traveling science demonstration show.

5. Establish an office to gather information on science/mathematics
education; e.g., surveys on teacher attitudes, legislative programs,
parent attitudes, available resources, etc.

6. Mount an active program to influence attitudes toward science/
mathematic, among school principals (and related taff) and counselors.

7. Establish a program to educate local school boards on the need for
and costs of strong mathematic/science programs.

8. Establish and coordinate programs for the support of science/
mathematics education by civic groups such as PTO, business groups,
unions, etc.

9. Work with business and industry to promote science and mathematics
education.

10. Provide input into formulation of state science policies; e.g.,
testing, curriculum requirements, teacher certification, . . .
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TESTIMONY, COMMITTEE on GOVERNMENTAL AFFAIRS
UNITED STATES SENATE

THE LAKELAND AREA CENTER FOR SCIENCE AND MATHEMATICS
A Worickeg Model cor Systemic Change hi Elesealary Selma and Mathematics Educatioa

JAMES IL PORTER
LAKE SCHOOL SUPERINTENDENTS' ASSOCIATION

CLEVELAND, OHIO
July 7, 1992

Imagine a Center for Science and Mathematics that serves allelementary students; has strong

inservice programs and resources for teachers; receives encouragement, support and guidance from

the business and industrial community; taps the expertise of area colleges and universities and that

focuses all of this on making our students "First in the world in mathematics and science by the

year 2000."

I am Superintendent of Schools with the Lake County Board of Education, and Chairman of

the Lake School Superintendents' Association which includes the Superintendents of the Local,

Exempted Village, City and Vocational School Districts in Lake County along with the Presidents of

Lakeland Community College and Lake Erie College. We appreciate the Committee's interest in the

area of the systemic changes in science and mathematics education for all students and welcome the

opportunity to share our expesiences with the Lakeland Area Center for Science and Mathematics.

The Testimony will focus on 4 key points:

1. Creating a bold new approach to elementary science education was

seen as imperative.

2. Why this program works.

3. Businesses, lndusny, Higher Education. Parents and GOvannicalas

collaborators with School Districts.

4. The Lakeland Area for Science and Mathematics as a systemic change model.



1. Lake County School Superintendents, in collaboration with Lakeland Community

College, Lake County Business & Industry, State Representative Dan Troy and the Ohio

Department of Education, created this bold new approach to elementary science education as

a way to make science interesting and exciting for all students.

There is no doubt that superiority in science and math is critical to our nation's future. We all

agree that it's vital for young people to get "booked" on science and math at an early age. That's not

too difficult....kids arc natural born scientists! But with limited equipment and full curriculums,

individual schools have difficulty finding the time or tesources to offer the real "hands-on" science

experiments that keep children interested and challenged. Often, their teachers who are highly skilled

in reading instruction, lack the background and confidence needed to make science, and even

mathematics, a great adventure for their students. Regular elementary classrooms are not set up for

science either. Lack of utilities, equipment and storage makes it impossible to sustain quality hands-

on programs.

Since individual schools and districts could not "go it alone" and since time in running out in

the race to the year 2000 the Superintendents decided to act as a group to create the Lakeland Arca

Center fce Science and Mathematics. What we could not accomplish separately, we gm do with the

collaboration of all school districts, colleges and businesses, (and are doing it!).

2. Why this program works.

This program is noLa field nip, it is nia an assembly, it is nog a museurn. It is a well coordinated

series of hands-on, inquiry-based science experiences that involve eagrx third grade student and

teacher in all schools in Lake County and nearly all in Gcauga County. (K-12 enrollment 47,000).

During the 1991-92 school year, third graders from the schools in Lake and Geauga County

attended the Lakeland Area Center for Science and Mathematics located at the Auburn Career Center,

our area Vocational School. The students visited the center, one classsroom at a time, to do hands-

on, fun, educational science experiments three times during the year using equipment impossible to

duplicate in every elementary classroom.

2
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Topics included: Measurement/How to be a Scientist; Light and Sound; Electricity and

Magnetism. ihrzamstrzPrio, to the visit to the Center, an instructor visited each class in their

own classroom to familiarize them with the experiments they would be doing and the concepts they

would be testing. Hands-on materials were left with the classroom teacher so students would bc really

ready for their visit. Anathwankagg..., Classroom teachers are a part of the instructional team too!

In cooperation with Lakeland Community College, the Center Staff designed workshops to help

teachers gain confidence and incolporate the Center's experimetus into their class's regular curriculum.

These workshops, held on after-school titre, preceded each new topic and provided teachers additional

ideas and materials to take back to their classrooms.

The program works because of these features and it works because every School Board has

passed a resolution maldng it a =nuked part of the districts' tducational experience for every student.

(See resolution sample in Appendix) It works because every student has six (6) high quality, exciting

science experiences each year. Their teachers get three (3) great inservice programs and lots of "stuff"

to use in their own classrooms.

The Lake School Superintendents are convinced that this level of stnicture and support is

required to make systemic change happen in elementary science education.

3. Businesses, industry, parents, colleges, government and schools have collaborated in the

programs design and operation.

You cannot buy a Center for Science and Mathematics....not yet. To make this program a

reality for Lake and Geauga County children, a large number of dedicated people committed their

talents, energies and resources. The Governing Board of the Center includes all the School

Superintendents in the County (11) and the Presidents of Lakeland Community College and Lake Erie

College. (See membership listing in Appendix) Working directly with this group is the Board of

Directors whose members are teachers, business executivet, scientists, school administrators, industry

representatives, private foundation representatives and government agency representatives. (See

membership listing in Appendix) The Board of Directors is responsible for organizing the instruc-

tional program and providing advice and support from business and industry. Sub-groups of the Board

work directly with the Science Center Staff in planning and preparing the experiences students have

at the Center. Specialized equipment is designed and built when it cannot be purchased.

1
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The Directors developed the Center's Wission Statement and Program Goals:

Lakeland Arse Center for Scituate and Matkcnatiea

Mission Statenunt

The mission of the Lakeland Area Ceruer for Science and Mathematics Ls to make

working with science and mathematics exciting and imeresting for all young people so

that they will develop a life-long curiosity about the world around them.

The center will....

- enhance, enrich and extend the Science and Mathematics instruction in our schools

by providing hands-on science and math activities for the students who visit.

- provide inservice training for area teachers and serve as a science and mash resource

center providing teachers with supplemental materials and ideas for teaching science

and math in their classrooms.

demonstrate how science and mathematics are used in the business community

through close cooperation with area businesses and industries.

Program Goak

The goals of the Lakeland Area Center for Science and Mathematics are to.....

build on children's natural curiosity and help them learn to investigate the world

around them by using scientific processes.

provide all students with hands-on wience activities designed to stimulate student

interest in science ar nathematics early in life.

encourage fainilie i take an interest in science and mathematics education.

involve local businesses in science education and utilize the resources businesses

can provide.

foster the development of creative thinking in conjunction with student inquiry

and process skills required for problem solving in all areas of living.

provide opportunities for teachers to enhance and enrich their knowledge of

science and mathematics concepts and to develop creative teaching strategies.

4



With these clear target; and the full cooperation of everyone it's no wonder thatour fust year

of operation was an unqualified success. 20,000+ student contacts (all third graders, 6 times!) and nine

inservice sessions attended by third grade teachers, (on their own time!), resulted in strong positive

evidence of the beginnings of exciting systemic change in elementary science education across both

counties. In 1992-93 the program will double its impact by including both 1rd and 4th grades, and

ultimately add 5th grade as well.

4. The Lakeland Area Center for Science and Mathematics is a high-potential model for

systemic change in elementary science educanon because:

Schools have made the Center program a required part of their science educationprogram
on a regular schedule (See Appendix).

ALL children participate.

Teachers arc provided high quality, regular, inscrvice by college staff members and given

materials to use in their classrooms.

Center lessons are well planned, exciting, hands-on, inquiry-based experiences for the

students using specially designed equipment.

Contributions by minorities and women to science programs are routinely highlighted in

Center presentations.

Business and Industry representatives and practicing scientists are involved in lesson

planning and devIlopment and in securing equipment and materials

Program evaluation is designed in cooperation with University faculty.

Facilities are provided, at no cost, by the Vocational Board of Education, requiringno
additional construction.

Applied mathematics is incorporated into each inquiry based science lesson using Ohio's

Model Math Curriculum.

Vocational/Technical students assist the Center by creating much of the needed equipnent.

Thc Center staff has both females and males, giving all students good role models

stressing that service vocations are for everyone.

5
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Real-life experiences with science provide an excellent alternative to high tech and
textbook based instructional programs.

Parents come with classes as helpers and get "hooked" on science and on the Center
program.

Business, Industry and Community leaders have attended a Grand Opening Celebration
and continue their support (See APPendix).
Students work as scientific teams - using Cooperative Learning strategy.
The inertia of - we always do it that way - has been overcome and we have enthusiastic
participation by teachers in their classrooms and at inservice sessions.
We have fought successfully through the problem of moving from theory to practice
in lesson design.

Professional scientists are involved in all phases of the program.
The Lakeland Area Center for Science and Mathemadcs group has an overall plan for the
future of the Canter. (See diagram in Appendix)

Twenty-five years ago the State of Ohio determined that Vocational Education was critical to
our nation's future. We built a network ofvocational/technical schools and provided programs to all
students. Other states made similar effotts. Today, we know that we face serious challenges in
preparing our students and citizens in thearcas of math and science. The Lakeland AreaCenter for
Science and Mathematics, located in the Auburn Career Center Vocational School, takes advantage
of excellent existing facilities, vocadonal/technical student assistance, and already established school
district cooperation to bring high quality, inquiry-based, science experiences to all students.

Requiring only modest investment in personnel and equipment, a state-wide or even national
system of science centers such as this one could be set up quickly and have immediate impact on
science and mathematics education.

The year 2000 approaches quickly. The Lake and Geauga County 3rd graders in the Center
program ail year will enter the 12th grade inthe year 2000! That is why School District, Business,
Industry and Governmental leadershave made the Lakeland Area Center for Science and Mathematics
a reality today, and that is why we urge you to consider it as a model that can be duplicated for all
children.

6
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LAKELAND AREA CENTER FOR SCIENCE AND MATHEMATICS
GOVERNING BOARD

Mr. Pater Oberson, Supt./Director
Auburn career Center

Dr. Michael Whitacre, Supt.
Fairport Harbor Exempted Village Schools

Dr. Stephen Young, Supt.
Kirtland Local Schools

Dr. Hal Laydon, Vice President
Lake Erie College

Dr. Ralph Doty, President
Lakeland Community College

Mk. Stan Heffner, Supt.
Madison Local Schools

Mr. Joe Losak, Supt.
Mentor Exempted Village Schools

Dr. Fritz Overs, Supt.
Painesville City Local Schools

nr. Earl Bardall, Supt.
Painesville Twp. Local Schools

Dr. E.E. Goodwin, Supt.
Perry Local Schools

Mr. David Tanski, Supt.
Wickliffe City Schools

Dr. Roger Lulow, Supt.
Willoughby-Eastlake City Schools

Dr. James Porter, Chairman
County Board of Education

a
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LAXELAND AREA CENTER FOE SCIENCE mai MATHEMATICS

BOARD OF DIRECTORS

Richard Benz
Science Chairman
Wickliffe High School
2255 Rockefeller Road
Wickliffe, OH 44092

Cheryl Brakeman
East Ohio Gas Co.
1717 East Mmth Street
Cleveland, OH 44101

Bob Bright
Science Coordinator
Mentor Schools
6451 Center Street

Will Clark, Director of Education
Willoughby-Eastlake Schools
37047 Ridge Road
Willoughby, OH 44094

Thomas Dice
Process Development Manager
Fasson Division of Avery
250 Chester Street
Painesville, OH 44077

Tom Diringer, Principal
Fairport Harding High School
Fairport Exempted Village Schools
329 Vine Street
Fairport Harbor, OH 44077

Michelle Haag, Teachw
Mentor Schools
8140 Auburn Road
Painesville, OH 44077

Steve Madewell, Ass't Director
Planning & Natural Recoil:me Mgt
Lake Meuo Parks
11211 Spear Road
Concord, OH 44077

Ellen McCa.Ua
Bellflower Elementary School
6655 Reynolds Road
Mentor, OH 44060

Le-Joyce Naylor
The Lubrizol Corporation
29400 Ltkeland Blvd.
Wickliffe, OH 44092-2293

Philip Roskos
Lakeland Community College
7700 Clocktower Drive
Mentor, OH 44060

Kathy Schuller
Educational Sa ViCCS Coordinator
Cleveland Electric illuminating Co.
P.O. Box 5000 - Room 732
Cleveland, OH 44101

Dr. Lewis Schupp
Kirtland Board of Education
10770 Chillicothe Road
Chester land, OH 44026

Paul Spector, Director of Education
The Holden Arboretum
9500 Sperry Road
Mentor, OH 44060



(Board of Directors, Continued)

Ed Spondike
Fasson Divison of Avery
250 Chester Street
Painesville, OH 44077

Tom Moakley, Program Manager
The Allen Bradley Company
747 Alpha Park Drive, Bldg. 3
Highland Hgts., OH 44143

Claire Zurbuch, Director
Lakeland Area Science Center
8140 Auburn Road
Painesville, OH 44077

1 5 i

Dr. George Tarbuck, Assoc. Supt.
Petry Local Schools
3961 Main Street
Peny, OH 44081

Ron Yaussy, Supervisor
Lake County Board of Education
P.O. Box 490
Painesville, OH 44077

James H. Porter, Superintendent
Lake County Board of Education
P.O. Box 490
Painesville, OH 44077
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LAKE SCHOOL SUPERINTENDENTS' ASSOCIATION
LASELAND AREA CENTER FOR SCIENCE AND MATHEMATICS

MOLITTION OF PARTICIP4:11011

WHEREAS:

WHEREAS:

WHEREAS:

Mere is no doubt, given recent events, that superiority
in science and mathematics is critical to our nation's
future, and;

A Canter for Science and Mathematics that serves
elementary students in Lake County; has strong in-service
programs and resources for teachers; provides students/
families facilities and guidance for individual research
and experimentation; and features displays and exhibits
that promote the scientific activities of Lake County
Businesses and Industry will be a tremendous asset to
out school children and the whole Lake County Area, and;

As a pilot project, the Lake School SuperinteLdents'
Association in cooperation with the Auburn Career Center,
Lakeland Community College and the Lake County Board of
Education plan to provide high quality, high motivation,

.

hands-on science lessons on a reoular basis for one grade
level and accomanying teacher in-service in a Center for
Science and Mathematics format for the 1991-92 school year,
and;

WHEREAS: As this is shown to be effective the other components can
be developed in cooperation with Lake County Businesses and
Industry and area Foundations;

THEREFORE BE IT RESOLVED: The Wickliffe City School District will
participate in the pilot Center for Science and Mathematics
program during the 1991-92 school year with students in the
third grade experiencing a minimum of 4 lessons at the
Center and staff members receiving the in-service training
offered in conjunction with the program. It is understood
that the program will be housed at the Auburn Career Center
and in-service programs will be scheduled at Lakeland
Community College or at the Auburn Carter Center as
appropriate. It is also understood that Wickliffe
City School District shall be responsible f,r student
transportation to the program and a fee of not more than $5.00
por student per lesson.

1 Ott
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MADISON LOCAL SCHOOL DISTRICT
4741 NOT, moos Rowo Pwoelon. 0.0 46037 T91sriror5121111 426-2166 140 (216) 96641672

May 17, 1991

Dr. James Porter, Superintendent
Lake County Board of Education
P. O. Box 490
Painesville, Ohio 44077

Deer Dv. Porter:

I am writing this letter to notify you that the Madison Board of Education
adopted the following resolution at its regular seating on May 16, 1991.

WILEREAS there ill no doubt, given recent events, that
superiority in science and mathematics is critical to Our nation's
future, and;

MMUS a Center for Science andMAthematics that serves all
elementary students in Lake County; has strong in-service programs
and resources for teachers; provides students/families facilities
and guidance for individual research and experimentation; and
features displays and exhibits that promote the scientific
activities of Lake County Businesses and Industry will be a
tremendous asset to our school children and the whole Lake County
Area, and;

irmilms as a pilot project, the Lake County SCh001
Superintendents' Besociation in cooperation with the Auburn Career
Center, Lakeland COMI.Mity College and the Lake County Board of
Education plan to provide high quality, high motivation, hands-en
science Lessons on a regular bast, for one grade level and
accompanying teacher in-service in a Center for Science and
Mathematics format for the 1991-92 school year; and;

as thiS la shown to be effective the other components
can be developed La cooperation with Lake County Businesses and
Industry and area Foundations;

TBIRSTORZ BB IT PISOLVED the Madison Local School District
will participate la the pilot Center for Science and Mathematics
program during the 1991-92 school year with students in the third
grade experiencing minimum of 4 lessons at the Center and staff
members receiving the in-service training offered in conjunction
with the program..-It Ls understood that the program will be housed
at thss Auburn Career Center and in-service programa will be
scheduled at Lakeland Community College or at the Auburn Career
Canter aa appropriate. it is also undasstood that the Madison Local
School District shall be responsible for student transportation to
the program.

I look forward to working with you to make the Center a success. Maks it a GREAT
DAIS

Sincerely,

W. Bef-ne
Superintendent

Sailje

p.
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Orrice at Superintendent
329 Vine Street
ale) 354-5400

Micneet 0. Whitacre
Supennterident

McKinley Eementery
602 Plum Street

(2161 354-4982

LAKE SCHOOL SUPERINTENDENTS ASSOCIATION
LAKELAND AREA CENTER FOR SCIENCE AND MAT1-IEMAT1CS

RESOLUTION OF PARTICIPAMN.

WHEREAS: There is no doubt, given recent events, that supetiorky in science and
mathematics is altkal to cur naDon's luture. and;

WHEREAS:

WHEREAS:

A Center for Science and Mathematics that serves a elementary *Warts in
Lake County; has strong In-service programs NW resources for teachers;
provides students/ferrules tacit les and guidance tor indtvIctial research and
experimentation; and features displays and exhs the promote Tie scientific
acdvides of Lake County Businesses and Industry gni be a tromerclous asset
lo our school thicken and the whore Lake County area, and;

As a Pkg PrelliCt. the Lake Schad Stperklersdents Auociation in cooperation
with the Auburn Career Ciller, Lakeland Community Coilege and the Lake
County Board of Education pian to provide high guilty, high motleallon hands-on
science lessons on a rergiur basis for one grade level and aCcornalarrgh2
tearhor in-service in a Calor lot Science and Melliernairs gannet for the
1991-92 school year, and:

WHEREAS: As this is shown to be eflectIve. the Other corriportents can be developed hi
cooperation wilt Lake County Businesses and Industry and area Foundatkins.

THEREFORE BE IT RESOLVED: The Fairport Harter Eternpeed Vane Schaol District will participate in
the pic1 Center for Science and Mathematic* program during the 1991-92 school
year with siuderts in the Dard grade experiercagg a rninkrum of lour (4) Masons
al the Center and staif members receiving Cho in-sesvice training offered it
conjunction wah the latignon. 11 la uncleslood gist the program we be housed
at the Auburn Caner Cantor and in-service ;twangs MI be scheduled at
Lakeland Cornrrunity College or al the Auden Cantor Center as appropriate.
11 le Mao understood that the Fairtert Harbx Erornated VlIoge Schaal Marfa
shall be responsbie for student transportaban to the Pregfurn and a Me et not
more then $5.00 per student per Imam

o residaoc Data
/32

Superintendent Dace
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LikKE SCHOOL SUPERINTENDENTS ASSOCIATION
LAka.AND AREA CENTER FOR SCIENCE AND MATHEMATICS

RESOLUTION OF PARTICIPATION

WHEREAS: There is no doubt, given recent events, that
superiority in science and mathematics is critical
to our nation's future, and;

WHEREAS: A Center for Science and Mathematics that serves
ail elementary students in Lake County; has strong
in-service programs and resources for teachers;
provides students/families facilities and guidance
for individual research and experimentation; and
features displays and exhibits that promote the
scientific activities of Lake County Businesses and
Industry will be a tremendous asset to our school
children and the whole Lake County Area, and;

WHEREAS: As a pilot project, the Lake School Superintendents'
Association in cooperation with Lakeland
Community College and the Lake County Board of
Education plan to provide high quality, high
motivation, hands-on science lessons on a regular
basis for one grade level and accompanying teacher
in-service in a Center for Science and Mathematics
format for the 1991-92 school year, and;

WHEREAS: As this is shown to be effective the other
components can be developed in cooperation with
Lake County Businesses and Industry and area
Foundations;

THEREFORE BE IT RESOLVED: The Auburn Vocational School District
will cooperate in the pilot Center for Science and
Mathematics program during 1991-92 school year
by housing the program at the Auburn Career Center
and providing housing related services.

a.
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wliwiwttri Area Sciatica Cerairr

Project Proposal.

PROJECT GOAL: The estateishment at a looal area
Sdence Canter to enhance. enrich and wand the

Sdence and Math insaumon in our schcoft by prat/icing
Hands-on Sdence Amhiitlas for visiting students artd

teachers trcm semols troughout Lake County.

FOCUS: A regular schedule
at elementary class visitations

for all pubtc schools in the
Lake County Area.

FOCUS: A Teachar Training
Center providing workshops in

Sdencia, Math and
Tachrsolcgy tor teachers from

throughout Lake County.

FOCUS: A Sdenat
Resource Materials Canter
and Library actassible to

all classroom taaMors
throughout Lake County. ,

FOCUS: A Projea Laborabory
tor long term' investigations

and projects by =dents (and
teachors) trom throughout

Laker County.

PROPOSM:

A faerty with at least four class-cam/
laboratory areas, a lobby/dsalay area, a
long-ternr prated area, and a resource-

=aerials storage and krary area.

A staff to include a tuil-.1me drecort
instru=r, a full-time sedvtary, and several

pan/full-41mo teachers.

Equipment, programs and matenals which,
attlicugn needed for providing quaky

sdence education in Me decade cif Ma
1990s and beyond, would be 'co=

prohibitive for individual school dsm.cts.
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3aagal School SChedule

Lakeland Area Canter for Science and Mathematics - Grade 3 - Visit 41

Date Visttation District School Teacher

9/1 5/111 1:00 - 10130 Mentor Bellflower UcCalla
10= 11= Mentor Bellflower florae
12= - 1= Mntor Bellflowr Cerepak

9/1 7/91 5330 - 10:00 Mentor Bellflowr Trusso
11= - 12330 Mentor Irentrnoor Spindlio

1:15 - 2:15 Mentor Brontrnoor Mined**

9/1 9/91 100 10:00 Mentor Garfield Bennet
'Mao 1130 Mentor Garfield 1311omo

12330 - 1330 Mntor Garfield Simmons

9/19/91 9:30 10:30 Mentor Headlands Tannenbaum
11:00 - 12:00 Mentor Headlands Bloch
1:15 - 2:15 Mentor Hadlands Howard 2-3 split

0/23/91 9:30 - 10:30 1Antor Hopkins Pular
11310 - 1200 Mntor Hopkins Chapp1
1:15 - 2:15 Mntor Center Street Lennon

9124/91 9:30 - 10:30 Mentor Hopkins Parker
11 303 - 12:00 Mentor Hopkins May 2-3 split
1:15 - 2:15 Mentor Center Street Richards

9/25/91 9:30 - 10:30 Mentor Fairf ax Wyar
11330 - 12:00 Mentor Fairfax Pleacia

1:15 - 2:15 Mentor Falrf ax Podoill

9/25/91 9:30 - 10:30 Mentor Lake Berthold
11:00 - 12:00 Mentor Lake Kehra

1:00 - 2:00 Mentor Lake Yoder

9/30/91 9:00 - 1090 Fairport McKiniy Hearn
lona - it= Mentor Morton Mushihauser
1:00 - 2:00 Mentor Merton Garris

1 0 / 1 / 9 1 9:30 10:30 Mentor Orchard Hollow Braces
11:00 12330 Mentor Orchard Hollow Carriy

1:15 2:15 Mentor Orchard Hollow Sankal

1 0/2/91 9:00 10:00 Mentor Reynolds King
1010 11a0 Mentor Reynolds Moorhead

12:00 1330 Mentor Reynolds Yetrano

10/3/91 1:43 10:40 Mentor Rice Fletcher
11:10 12:10 Mentor Rice Fogarty
1= - 2= Mentor Ries Slngh

Transportation will be provided by Ferry Schools. Expect the bus to arrive
at your building approximately 20-30 minutes before each schedulsd visitation.

I r
L. 4

BEST COPY AVAILABLE
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Statement before the
Committee on Government Affairs

United States Senate

Field Hearing on Mathematics and Science Education Reform
Cleveland, Ohio
July 7, 1992

Honorable Chairman Glenn and committee members. My name is

Michael Salkind. I am President of the Ohio Aerospace Institute which is a

private, non-profit consortium of 9 Universities, 2 Federal laboratories,

and several dozen companies. Our mission is to facilitate collaboration

among these three sectors in graduate and continuing education, research,

and technology transfer.

Although our mission focuses primarily on graduate engineering

education and research, through the Ohio Space Grant Consortium, we also

have a major effort in encouraging more Americans, from kindergartners

through college students, to pursue science and math education, with

special emphasis on encouraging more women and minorities. In this, we

support the President's AMERICA 2000 education strategy.

The collaborative efforts of OAI are built around the two

outstanding Federal Aerospace Laboratories in Ohio - NASA Lewis

Research Center in Cleveland and Wright Patterson Air Force Base in

Dayton. Both facilities act as magnets to attract visiting faculty,
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students, and industry collaborators to work with each other, have access

to world class experimental and computational facilities, and work on

cutting edge, real world programs. In this way, graduate students

experience an enriched education, by being exposed to industry and

government perspectives.

Collaborative activities in OAI are conducted within Focus Groups.

These are networks of colleagues from the three sectors who develop a

common strategy in both research and education. They conduct research,

develop courses, and conduct conferences, seminars, and workshops to

advance the state of knowledge in their areas of expertise. There are 13

such focus groups in diverse technology areas such as advanced materials,

propulsion, power, computer simulation, dynamic systems and control,

visualization, and aircraft icing. Through direct industry participation,

these Focus Groups bring a market perspective to the research agenda. In

this way, technology can more expeditiously be used to impact economic

development.

To encourage more Americans to pursue degrees in engineering and

science, the Ohio Space Grant Consortium, managed by OAI, has awarded

more than $1.8 million in the past 3 years to 52 graduate and 78

undergraduate students. The funding has been provided by the NASA Space

2
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Grant College and Fellowship Program and NASA Lewis Research Center

with matching funds from the State of Ohio and Industry.

With me today is Renee Kent %i/lo is the recipient of a NASA Space

Grant/OAI fellowship. She is a Doctoral student in the Materials

Engineering Department at the University of Dayton, one of the OAI

member universities. She expects to receive her PhD in August, 1992 and

has been in residence at OAI for the past two years. She has been

conducting her thesis research in the Structures Division of the NASA

Lewis Research Center. The focus of her research has been the

development and implementation of a new method for determining

mechanical properties of new fiber materials. These new high strength

materials are being developed for high performance, high temperature

structural applications in programs such as the National AeroSpace Plane

(NASP) and future high performance turbine engines. Her experience here

has also brought her in contact with industry collaborators and

considerably broadened her educational experience. Renee Kent observed

that her educational experience was characterized by many teachers and

mentors who found great excitement in their own scientific endeavors as

well as in the development of young people. She felt that when learning

and discovery were introduced in an exciting and interesting way, she and

3

I
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her fellow students learned successfully.

If we are to attract more young Americans, such as Renee Kent, to

pursue technical careers and graduate education, we must ensure that

more young people are motivated to study mathematics and sciences in the

primary and secondary grades. To this end, we established the Ohio Space

Grant Consortium Education Pipeline Committee which includes members

from primary and secondary education, Universities, Federal laboratories,

and industry. They conduct programs for teachers and students in

kindergarten through graduate school with special emphasis on female and

minority students. Attached is a summary of some of the outreach

programs. Because OAI is a network of engineering and science

practitioners, it serves as a reservoir of volunteers to work with teachers

and students. The Ohio Space Grant Consortium is planning to develop this

network of volunteers and link them with local school systems.

One of these activities has been a series of workshops for

elementary school teachers to introduce the World In Motion (WIM)

program developed by the Society of Automotive Engineers (SAE). This

program, developed by a national team of educators and practicing

engineers, uses mobility technology (e.g., small cars and boats) for

learning basic principles of physical sciences and mathematics. In

1

4
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addition to the teacher workshops, practicing engineers and engineering

graduate students are made available to assist teachers in and out of their

classroom.

With me today is Mrs. Sue Zepp, a third grade teacher in the

Woodridge Elementary School in Akron. Mrs. Zepp has used the World In

Motion Program in her class with exciting results. She used it in a reading

module, rather than a math or science module, and found it could fit into

anything. She felt it was the kind of hands-on, cross-disciplinary,

cooperative educational experience that is being encouraged by education

experts and emphasized in the Amerioan Association for the Advancement

of Science's Project 2061. She was excited because while traditional

abstract math modules have little meaning for her students, they learned

advanced mathematics skills and used their calculators in order to

determine averages and trends in their World In Motion experiments. In

letters from this year's third graders to next year's third graders, her

students mentioned the World In Motion experience with great enthusiasm.

Another program we conducted involved bringing 150 Girl Scouts to the

Cleveland Children's Museum on three successive weekends for programs

using the museum's hands-on Water, Bridges, and Time exhibits. The

program was conducted in conjunction with the Society for Women

5



156

Engineers and adult women practicing engineers served as role models for

the 6 to 10 year old girls. We need more such programs to counter the

societal stereotypes that discourage women and minorities from pursuing

mathematics and science.

From our experience, I would recommend that the Federal

Government consider the following in the goal to improve the education of

American students in mathematics and science. We have a cadre of

practicing scientist and engineers in industry, universities, and Federal

laboratories who are competent and comfortable in math and science. If

we can harness that talent pool to assist teachers and students in our

primary and secondary schools, we can make significant improvements.

American professional technical societies, through programs such as

World In Motion and Math Counts, are helping bring this army of volunteers

to focus on our schools, but they need help. They need funding to provide

the staff efforts to support such programs and the data base management

to couple a dispersed army of volunteers with local schools.

Such services must be organized on a local or regional basis because

our school systems are local. We need to help stimulate the creation of

such a local or regional infrastructure. The National Science Foundation's

Statewide Systemic Initiative, which in Ohio is called Project Discovery,

6
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has the potential to help create such an infrastructure. We need to build

new regional resource centers. And we must find ways of integrating the

many existing support programs into these regional resource centers so

that our schools can connect to these resources more readily.

There are currently many diverse programs for coupling volunteers

with local schools. NASA Lewis Research Center in Cleveland has a

wonderful educational resource center for teachers. They also have many

employees participating in volunteer programs with local schools such as

their program with East Technical High School and the local Physics

Alliance. Wright-Patterson Air Force Base in Dayton has similar programs

for coupling employees with local public schools. Our universities also

have many programs to couple faculty and student volunteers to local

schools. Private companies participate in a broad range of efforts

including adopt-a-school progri.rns. Several years ago, a local agency

cataloged such programs in northeast Ohio and the result was a rather

thick book. Both the schools and would-be volunteers are overwhelmed by

the number of such efforts, which makes it more difficult to channel

specific capabilities to specific needs. We need well staffed regional

resource centers to maintain current data bases of such capabilities and

expeditiously bring capabilities toge her with needs. This is no small

66-949 - 93 - 6
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challenge and current programs are not adequate to address these needs.

The Federal Government can also help by supporting consortia to help

bring together resources for collaboration. We need to promote

collaboration in both education and research. The NASA Space Grant

College and Fellowship Program, with consortia in all 50 states, tile

District of Columbia, and Puerto Rico, is a major national program with

specific mission responsibility for kindergarten through graduate school

education in engineering, math and science. It is an excellent vehicle for

affecting change.

I would recommend that the Federal Government investment could be

most effective if focused as matching funds for consortia demonstrating

the ability to attract private sector (and state or municipal) funding. I

would also strongly recommend tax incentives for industry investment in

education and research, and especially for collaborative activities through

consortia. These programs could be especially effective if they provide

incentives for coupling private sector efforts with Federal laboratories

through consortia.

8
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In summary, I would recommend that we:

Strengthen the coupling of industry, Federal laboratories, and

university engineers and scientists to our educational

enterprise through targeted programs, consortia, and tax

incentives.

Support innovative educational programs, such as SAE's World

In Motion, that provide exciting, engaging, hands-on modules to

school teachers and volunteers to help teachers implement

them.

Develop regional resource centers to maintain innovative

mathematics and science programs and a staff to help schools

select and implement such programs.

Thank you for inviting us to participate. My colleagues and I would

be happy to answer any questions.

9
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OHIO SPACE GRANT CONSORTIUM

Ohio sp_acg_ctrant_CLWAQtjunirdizeline..angranys,

OM

Bridges, Water and Time (4/27/91; 5/4/91; 5/11/91)
This program was Co-Sponsored by the Society of Women
Engineers, the Cleveland Children's Museum and the Ohio Space
Grant Consortium for the Lake Erie Girl Scouts. 150 girls in grades
1-5 attended as well as 20 Mentors and Administrators. The
primary objective for the program was to increase awareness/
provide motivation for science, math, and technology.

Highland High School Career Day (1/14/91)
This program was a career day. Diane M. Swec of NASA Lewis
Research Center represented the Ohio Space Grant Consortium.
The panel consisted of five women, representing the following
professions: chemical engineer, electrical engineer, nursing
supervisor, veterinarian and architect. The panelists discussed the
rewards, obstacles and opportunities in the sentific fields. They
fielded questions from students, and discussed their careers,
education and experience. 21 girls grades 9-12 attended and 3
teachers

Physics Alliance (2/5/92)
Sheila Bailey of NASA Lewis Research Center represents the Ohio
Space Grant Consortium and NASA at the meetings of the Physics
Alliance. An Academic Alliance is a model of professional
collaboration developed by Claire Gaudiani, who is now president
of Connecticut College. The American Association for High
Education's National Project in Support of Academic Alliances aims
to institutionalize the Academic Alliances concept so that
participation is an integral part of the Professional Life of School
and college faculty. The local Physics Alliance provides excellent
networking opportunities among teachers (high school and college)
and professional physicists and mathenuticians. (Current
attendance: 15 persons)

Space Simulation at University Schools (1/21/92)
Twenty-one students (grades 4-8) from Berea City Schools took a
one-day field trip to the University School in Shaker Heights, Ohio.
All of the students had an opportunity to fly s simulated shuttle
orbital mission. The students performed real tasks in the shuttle

Rowel= Chi. Arescaca trans
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OHIO SPACE GRANT CONSORTIUM

simulated, used the controls on the flight deck and working in a
position at mission control. This program was coordinated by Lois
Kostenbader of the Talented and Gifted Program CrAG) in Berea
City Schools.

The LEGO Dacia Workshop (11/1/91)
This workshop was presented for 17 teachers and program
administrators of K-12 science and math programs so that they
could become aware of the many valuable aspects of the LEGO
materials for instruction. By building the LEGO models, students
develop their construction, numeric, graphing and problem solving
skills. With the LEGO TC logo system, students can use the
computer to program various models to effect change or
movement

WINGES-Upward Bound (10/11/91-10/12/91)
WINCES (Women in Graduate Engineering Studies) was formed in
1990 at the University of Dayton to provide a support network for
women in graduate engineering studies. WINGES recruits women
engineers to pursue advanced degrees and focuses on retaining
them while they are in graduate schooL The goals of WINGES is to
increase the number of women engineers entering graduate school.
The purpose of the October 11-12, 1991 seminar was to help women
explore graduate engineering opportunities in Ohio. At ihe
seminar, women learned how to "get started" in a graduate
program and discovered ways to locate funding such as
fellowships and assistantships. 68 women attended.

World in MotionCanton City Schools (12/14/91; 5/21/92)
A World in Motion (WIM), a unique program sponsored by the
Society of Automotive Engineers (SAE), brings engineers into the
classrcom to serve as teaching assistants, role models, and mentors.
In our program, engineers, as well as, engineering students from
the University of Akron served as teaching assistants. WIM is part
of SAE's Vision 2000, a program designed to assure a skilled
engineering and technical workforce for the year 2000 and beyond.
Specifically designed for grades 4-c, a WIM utilizes mobility
technology as an impetus for I, --ng basic physical science
principles. The program was ....eveli..;ed by a national team of
educators and practicing enginars. OSGC has run a series of
workshops for teachers in the Canton School System. The goal of

0A1 Rat" Chia AanNeace trams*
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OHIO SPACE GRANT CONSORTIUM

this program is to effect change and expand/enhance teaching
methods for science, math and technology subjects. 20 teachers
have been involved in this process.

Launch-O-Rocket ProgramSteetsboro City Schools (5/27/92)
On Wednesday, May 27, 1992 from 4:00-5:30 p.m. students from
Streetsboro Middle School presented a Rocket Launch
Demonstration at the School.

Over the past six weeks, sixty-one (61) 4th, 5th, 6th and 7th grade
students have been studying the principles of rocket science and
learning how to build a rocket. The program co-sponsored by the
Ohio Space Grant Consortium and the Jennings Foundation was
directed by Mr. Edward Arida, Teacher of the Gifted and Talented
in the Streetsboro School System,.

By way of theory and through direct application, students learned
about Newton's laws of motion; chemical reactions involved in
solid propellant engines; electricity as applied to engine ignitions;
basic prin6ples of aerodynamics; use of trigonometry in tracking
and altitude determination; and safety precautions for the building
and launching of their rockets. Each student built a rocket, and
worked as member of a team to launch, track and recover their
rockets.

Students invited their parents, school principles and
administrators, and representatives from the Ohio Space Grant
Consortium to attend the event.
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Mr. Chairman, members of the committee, friends and colleagues. My name is
Elizabeth Ohara. Since 1987 I have been a science teacher at Dublin High School, Dublin,
Ohio. Prior to that I taught for 22 years in Indiana, Germany and Ohio. As a classroom
teacher on the front line of education I am particularly pleased to accept your invitation to
appear before you today to discuu the B-WISER Institute, a summer science camp and follow-
on program which empowers young women to achieve in science.

The mission of The Ohio Academy of Science, a non-profit organization of those
interested in science and technology, is to empower curiosity, discovery and hinovation by
stimulating interest in the sciences and technology, promoting and supporting research,
impravmg science educaden, disseminating scienfifie knowledge, and recognizing and
publiciaing high achievement in attaining these objectives. Through its Junior Academy,
Senior Academy and Central Office, The Ohio Academy of Science provides support activities,
runs annual meetings and science fairs, and publishes a journal and newsletter that report
developments in science, engineering, technology and education.

In a special report entitled 'Itfinorities in Science" ie the April 15, 1991 issue of
Chemical &E'rigineering News, Joseph G. Danek of the National Science Foundation wrote,
'We have created artificial situations in which there are no alternative pathways to successful
careers except for children to do well in a very short window that begins at the seventh grade.
To keev up, science will have to attract more minorities and female students."

The B-WISER Institute is a creative and effective response to these issues.

What is The B-WISER Institute? The Buckeye Women in Science, Engineering and
Research Institute?

The B-WISER Institute, is an educational partnership of The Ohio Academy of Science,
WISEMCO - The Women in Science, Engineering and Mathematics Consortium of Ohio and
The College of Woostet This year long program consists of the B-WISER summer science
camp at The College of Wooster for 7th grade female students and a follow-on research
internship for students under the supervision of professional women in science in colleges and
universities, government and industry. This program is supported in part by a grant to The
College of Wooster from The Ohio Board of Regents from funds available under the
Eisenhower Science and Mathematics Education Act.

The purpose of the B-WISER Institute is to enhance the interest of 100 seventh grade
girls in physics, cherMstry, biology, geological sciences, computer science and math. The
institute consists of three activities: (1) a summer B-WISER camp at The College of VirooseT,
(2) a year long internship for each of the 100 research interns with the EXEMPLARS whoare
women in science identified by The Ohio Academy of Science, and (3) a career workshop for
the 100 research interns, their parents and their supervising EXEMPLARS.

This program builds on efforts of an existing partnership between The College of
Wooster and The Ohio Academy of Science for B-WISER, the Buckeye Women in Science,
Engineering and Research Camp held on lune 9-14, 1991. The camp is a team taught, hands-
on, residential experience using the well equipped classrooms and facilities of The College of
Wooster. Most of the 18 faculty members at the camp are pm-college teachers well known in
Ohio for their ability to affect student attitudes and learning in science and mathematics.
Moreover, the B-WISER Institute taps the talents of nearly 100 of the over 250 EXEMPLARS
who are volunteer women in science, engineering and mathematics for The Ohio Academy of
Science.

The research interns -- young women entering 8th grade in the Fall of 1992 (seventh
graders during the school year 1991-1992) -- will be approximately 21-22 years old and ready
to enter the workforce or graduate school by the year 2000. Therefore, it is very important

I 7
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that we begin training our young women now for full participation in mathematics and science
to avert the predicted future shortage of talent.

The goals of the B-WISER. Institute are:

1. lb develop student content knowledge in specific sciences and math.

2. 'lb develop student skills in the process of scientific investigation and reiearch
methods Including selecting a research topic, developing testable hypotheses, devising tests and
collecting data, and drawing conclusions.

3. 'lb enhance student awareness of career pouibilities and requisite qualifications for
carters in the scientific disciplines.

4. lb generate enthusiasm for science and a sense of participation in scientific
discovery.

5. lb facilitate student assessment of potential skills and abilities for science careers.

6. lb place 100 young women research interns, with professional women
EXBMPLAR.S, so that the research intern may work on a science project with the role
model/mentor throughout the 1992-1993 school year.

7, lb enable the research intern to present her project for judOng at local, district and
state science days at the end of the year-long scientific experiences with the EXEMPLAR.

8. lb hold a one day career conference in the Fall of 1992 with research interns,
counselors, financial aid experts and
college admission officers from Ohio colleges and universities.

9. lb prepare three Early Alert Tip Sheets 71) Career s in Science, Mgineering, and
Mathematics on the Wpic of admissions testing, scholarships available, and youth science
owortunities such as The American Junior Academy of Science, the Westinghouse S
Uent Search and the Intexnational Science & Engineering Fair.

Anticipated Outcomes

As a result of perticipating in this year-long Buckeye Women In Science Engineering
and Research Institute, the research interns will do the following.

I. Include additional science and mathematics in their choices for high school classes

2. Continue doing scientific research during high school, either with the EXEMPLAR
role model, or with another scientist.

3. Present her science project for judging at local, district, and state science days.

4. Be able to know where to apply for research funds, and then receive them.

them.
5. Be more knowledgeable about scientific careers and the ways in which to access

6. Be very aware of the many opportunities in The Ohio Junior Academy of Science;
The Junior Science and Humanities Symposium; The Ohio Academy of Science Annual
Meeting; and The International science and Engineering Fair.

7. Plan for a career in science, engineering or mathematics when she enters college.

3
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The B-WISER Institute will build on an existing partnership and extend the camping
experience into a year-long march internship through the engagement of EXEMPLARS of
The Ohio Academy of Science. The 250 currently active ECEMPLARS represent more than
140 cooperating employers including auch well knovm companies as Adria Laboratories,
American Electric Power Service Corporation, Ashland Chemical, BFGoodrich Company,
Battelle Memorial Institute, BP Atted44, Chemical Abstracts Service, Columbia Gas of Ohio,
Dow Chemical USA, DuBois Chemicals Inc., El Dupont de Nemo= & Co. Inc., Ferro
Corporation, NASA Lewis Research Center, Ohio Power Company, Procter & Gamble, Ron
Laboratories, Scott Fetzer Company, Sorlech Inc., The General Electric Company, The
Kroger Company, The Milken Company, Thiedo Edison, United Tblephone Company of
Ohlo, Westinghouse Idaterials Company, and Whirlpool Corporation.

At the 1992 B-WISER Camp at The College of Wooster, there were 100 students from
more than 72 schools in 36 of Ohio's 88 counties. Urban, rural, public and non-public schools
were well represented as shown on the attached list of participants.

The staff for the B-WISER Institute consists of Dr. Ted Williams, Project Dirwor for
The College of Wooster, Mr. Lynn E. Elfner, Assistant Project Director for The Ohio
Academy of Science; Elizabeth Obara, B-WISER Camp Director, Dr. Lois A. Cook, B-
WISER Camp Assistant Director, and Dr. Nadine K. Hinton, Evaluation Consultant.

Mr. Chairman, although my remarks today have focused specifically on thc B-WISER
Institute, I respectfully request on behalf of The Ohio Academy of Science that you leave the
record of this hearing open until July 10, 1992 to enable the Academy to submit additional
written testbnony relative to the questions concerning systemic change in education.

Although more detail will be submitted in the additional written testimony, I do want to
point out, now, a specific change in Federal law which could facilitate the creation of many
more programs like The B-WISER Institute. One of the problems with the le 'station which
authorizes the Eisenhower program is the bias against not-for-profit organizations like science
academies, science centers and museums and other community based organizations. At this
time the Academy cannot receive funds directly from the Eisenhower program; we are forced
to use academic institutions as fronts for proposals. This is a disincentive to creativity and
innovation in program desitn and administration. It impmPs the proposal development process,
puts up barriers to inter-institutional cooperation and imposes additional administrative costs on
an already oveiburdened system. The Academy feels that the competition for Federal grants
should be wide open the best ideas and programs should be fund. without a built in
administrative filter.

In conclusion, The Academy feels that the B-WISER Institute empowersyoupg women
to achieve in science. In his book entitled The Best of Success, Wynn Davis writes, Tower
comes from knowing how to do something. People with power are people who know how to
get things done. And sometimes knowing how to do something is virtually the same thing as
having done it. So when we educate ourselves, we build power to accomplish our goal'

The B-WISER Institute will help young women achieve their goals in life.

The B-WISER Institute is an empowering experience.

Thank you for the opportunity to testify today before your committee. I will be pleased
to respond to your questions concerning the B-WISER Institute.

Attachment: list of 1992 B-WISER Campers

Prepared by L. E. Elfner; July 2, 1992
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2-WISER INSTITUTE PARTICIPANTS:
Buokoyal Women in Science, raginsering & Easoaroh Comp

The ohio Atactray of Science at The college, of Wboster, June 14-20, 111112

otTT

Batavia
Bellaire
Bellaire
Barna
Bexley
Blakeslee
Byeaville
Byossille
Canton
Cantoo
Carroll
Chagrin Falls
Chavein Falls
Chagrin Falls
Chillicoths
Chillicothe
Cincinnati
Cincinnati

Cleveland Xis.
Columbus
Columbus
Columbus
Columbus'
Coshocton
Dayton
Dayton
Dublin
Fayette
Fayette
Findlay
Garrettsvills
Garrettsville
Grandview 'blight.
Grove City .

Medson
Ironton
Lancaster
Lancaster
Lancaster
Lebanon
Lima
Lima
Lookland
look-land
Louisville
Mansfield
Mansfield
Minefield
Mansfield
Martina Ferry
Martins Tarry
Masi llon
Massillon
Maasillon
Massillon
Names
Middlefield
Xinerva
Minerva
Monroeville

/MAP=

Amslia Ms
St. John Ea
St. John NS
Boehm Xs
Baxley MS
St. Joseph ES
Meadowbrook KB
Boadowbrook XS
Hartford JS
Pleasant View ES
nloom-carroll JS
St. Joan of Aro ZS
St. Joan of Aro ZS
St. Joan of Arc ES
Bishop Flaget ES
Bishop Planet IS
Cincinnati Country Day school
Lockland JS
sw.ult C.A.AlAy Day
St. LOuiS ES
clintonville Academy
Dominion XS
Franklin Alternative ma
St. Joseph Montossori 32
Coshocton RS
Fairview MS
Pricious Blood IS
John 5o11s X2
Gorhax Fayette KS
Gorhaft Fayette BB
Glenwood JS
Jailed A. Garfield MS
J ames A. Garfield HS
Grandview Heights XS
our Lady of Perpetual Help
Ruda= MS
Ironton as
Fairfield Union Jr
Fairfield union J2
Fairfield onion JS
Berry J5
St. Charles ES
S t. Charles IS
Lockland MB
Lookland Ws
Louisville K2
Madison JS
Ontario MS
OtttlE10 MS
Ontario MB
St. Mary Central
St. Mary Central
Pfeiffsr MS
Pfeiffer Ma
Pfeiffer Ma
Pfoiffer KS
Gateway MS
Cardinal MS
Karen MS
Raman MS
B t. Josoph IS

Ca :Iran

Sabrina Jean Booblor
Jaclyn K. Iancito
Kathy AMMO swarts
Rosalind L. ELZkDAtriAk
Rabacca Ilona 'odder
Erica AAA Mohr*
Shannon Renee Narbangh
Alison R. Waska
kristee Lorraine Raylock
Tina Kay Proudfoot
Elizabeth Ellen Reed
Lisa Nicole Parson
Nicole M. Kopozewski
Jodi Anne Bally

/amain Kremsr
Karina Ana Westra
&mita Do
Tara Penes aliments
michael AAA gaol-Lelia.:
Amy Elizabath Horvat
*wily Elizabeth Pry.
Melinda L. Binder
Alyssa Rano. Says.
Inaba]. Fay Foley
Erica J. Talbot
carries Ann Lealey
Alicia Marie Daugherty
idly Bath Swartzlander
Sagan Denise hatcalf
rnlicia June Morningstar
Danielle Banns Cohan
Katie Xadelaine Clyde
Carrie Ann Ssabaga
Adrienna Jean Waddell
Lisa Catherine Scheidt
Neathae Lynnett* Roll
Alicia Danielle Bath
Wendy Lynn Keller
Mary M. Pool
Lucretia Dawn Wildernoth
Eria Marie Thatschenka
Angela Mario Clay
Christina N. Lewis
Erigid Kathloen Erwin
Kristin Any Leder
Kate lasory Rogers
Malissa $0.1 Waltar
Erin Ann eittman
Heather Marie Tsavarie
Shaun& Raabe Wilson
Ellen Marie Nicholson
Jonnifsr R. Stocker
Rally Elizabeth leach
Jennlfar C. Liaises
Crystal Lyra Patterson
Lacey Marie Shmsp
Corynn See Willingham
Patricia Aan Nerd
Rebecca D. England
Michelle Umiak Norton
Sabrina SAN Meaner

/
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continuod . . . 11-W1Sci =SMUTS PARTORGUNTis
Buckeye Women in science, Inginearing & nesearch Camp
The Ohio Academy of Seism* at rho Dellegps cof Wooster,

CITY

Mt-Gilead
Mt. Gilead
Mt. Vernon
Ottoeille
Peebles
Peebles
Perry
Perrysville
Piqua
Pique
Reynoldeborg
ReynoldWsweg
DaynOldsbUrg
Rittman
hossford
South Cherleaton
Springfield
springfield
springfield
syringrield
Springfield
Springtiald
steubermille
sylvania
Tipp City
Tipp city
Toledo
Toledo
Toledo
Troy
Urbana
West Liberty
Westerville
Werterville
Wolfburet
Wooster
Wooster
Youngstown
Youngstown

sCSICOL

Kt. Gilead JO
Mt. Gilead
Mt. 'Vernon XS
Ottoville NS
Peebles JS
Peebles JO
Perry M0
Perrysville JS
Piqua Catholic ia
Piqua Catholic LS
St. Pius X XS
St. Pius X Ls
St. Plus X XS
Pattie/JIM*
hll Sainte SS
Miami View XS
Porous Xis
Poem= Xi
Springfield Christian
Springfield Christian
St. Teresa
St. T
All Saint SS
St. Francis Munition Center
Bethel Js
Bethel JO
Christ the Xing School
Ladytield 22
St. Joan of Ara CS
Troy Christian Schools
Urbana JS
West Liberty -Salem
heritage Xi
heritage XS
St. Joseph Central SS
Triway JS
Triway JO
St. Brendan's SS
Volney Rogers Je

-end-

June 24-20, 1992

CASIMIR

Trinity Noel George
Amy Rim. McLain
Smoke K. Italica
Nally Jean Niche
Seth Me Ares
Lauren Itrooketrity
Yvette Marie Reaudois
gulanne Ilisabeth Lackey
Anne Mario Xmanig
Colleen Anne LoPervre
JUlit Hansel tartan
holly Xliee hoaxer
Megan Mario Wolfs'
Caroline Dawn Imhoff
Ratio Lee Jenkins
Stephanie AAA Stewart
Lisa Michelle Montanus
Laigha N. Perkins
Carrie Xlicabeth Messinger
Mande Marie Williams
Stephanie Miohelle Griffin
Daily Xrigge Sampson
Aristin Limo Numissony
Christen, Sliaabeth Souders
'Luanne *outer=
Jacquelyn Leanne Mille
Patio Xlisabeth Young
Amlly P. Lamm
Rlisabeth Juno Parkas
*tansy Lynn Ash
Crystal Ranee Roberti
Gretchen Mario With
12cny Bonner
Renee voodoo
hay kenos Amato
Wlisabeth Ann Landers
Catherine *ue Landers

Karigh
Angela Juno Marwink
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The OHIO ACADEMY OF SCIENCE
1500 WEST THIRO AVENUE SUITE 223

CowAsus OH 43212
PHONE op FAX (614) 488-2228

July 14, 1992

The Hon. John Glenn
Chairman
Committee on Governmental Affairs
The United States Senate
Washington D.C. 20510-6250

Subject: Supplemental Testimony re Systemic Change in
Science and Mathematics Education

Dear Senator Clenn:

We were pleased to respond to your letter of June 26, 1992
by having Ms. Elizabeth Obara testify on the B-WISER Camp at your
field hearing on July 7, 1992 at NASA Lewis Research Center.

Enclosed you will find a supplemental statement as testimony
concerning systemic change in Science and Mathematics Education.
The statement is the background report which was prepared for The
State of Ohio's 1990 successful bid for funds from the National
Science Foundation's Systemic Change program. The emphasis of the
statement is on regionalization and collaboration -- central
themes of Project Discovery -- Ohio's proposal for systemic
change.

Thank you for the opportunity to submit this additional
testimony.

LEE:

Enclosure

incerely,

Lynn Edward Elfner
Chief Executive Officer

EMPOWERING CURIOSITY. DISCOVERY NO INNOVAliON FOR IHE 2151 CENTURY.

1 " .1 --%
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REGIONALIZATION
OF

SYSTEMIC CHANGE
IN SCIENCE, MATHEMATICS,

AND
ENGINEERING EDUCATION

Background Paper

for the development of
Ohio's Proposal

to
The National Science Foundation's

Statewide Systemic Initiatives Program
'

by

Lynn Edward E1fner
Executive Officer

The Ohio Academy of Science

August 30, 1990
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Background

Ohio is both very urban and very rural. Economic, cultural and geographic diversity
abounds. Inheritance of this diversity is apparent in both the public educational system and in
our economic conditions.

Inequalities in combined local, state and federal public support between Ohio's 612
public school districts are apparent. According to the Ohio Public Expenditure Council, the
statewide average expenditure per pupil ranged in 1988-89 ranged from $2,807 in the rural
western Ohio district of Botldns to $11,106 in the affluent, eastern Cleveland suburb of
Beechwood. The statewide average was $4,004. State aid to public school districts ranged
from 43.6 percent in the Columbus City School District to 69 percent in the Youngstown city
schools. In teacher salaries, the statewide average for a teacher with a bachelors degree was
$17,721; however, in the Akron district the average was $34,036, where teachers with more
than 10 years' of experience totaled 70.4 percent of the district's teachers.

Current unemployment rates range from a low of 3.6 percent in Geauga County to 13.5
percent in Perry County. Changes in recent years in manufacturing employment vary
considerably from county to county. Adams County has lost more than 50 percent of its
manufactunng employment, but less 50 miles away, Clermont County, has increased its
manufacturing employment 100 percent.

In 1980, 67 percent of Ohioans attained 12 years or more of school, but those in Adams
County attained only 47 percent; in contrast, Geauga countians attainment was 76 percem.
Likewise, 13.7 pment of Ohioans attained 16 or more years of education, but regional
differences are reflected in 20.5 percent of Geauga countians and Adams countians attainment
of only 5.4 percent. In Geauga County only 3.6 percent of the population was below the
poverty level; whereas in Adams county more than 24 percent of the population is below the
poverty level. Moreover, these disparities are not recent phenomena; they are deeply rooted in
settlement patterns, changes in regional economies and in the aspirations of those who live
there.

Ethnic patterns vary too. Most of rural Ohio is predominately white, with the clear
exception of selected northwestern Ohio counties where the Hispanic influence is apparent.
While all of Ohio's major cities have blacks, the black populations in Columbus and in the
Dayton-Springfield areas rank in the top twelve nationally by income level.

The distribution of intellectual resources varies widely too. Except for three private
institutions, Ohio Universiv and Shawnee State University are the only Ohio four year
institutions serving the rural areas of southeastern Ohio. In other rural areas, Bowling Green
State University is located in the very rural northwestern Ohio and Miami University in a very
rural region of southwestern Ohio. Both of these institutions, however, are only one county
away from urban areas.

Urban areas including Akron, Cleveland, Columbus, Cincinnati and Dayton have an
abundance of intellectual resources including major research institutions.

The influence of the Federal government is also unequal in Ohio. In Cleveland, NASA
Lewis Research Center is a dominant employer of engineers. Similarly, Wright Patterson Air
Force Base and the Air Force Systems Command dominate technical employment in the
Dayton area. The Cincinnati region benefits from an historically rich legacy of recearch
related to public health and safety, water quality and environmental sciences at NIOSH, the
U.S. EPA Research Center, the University of Cincinnati, and Miami University.

2
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Information prOcessing is a forte of the Columbus economy due to such establishments
as OCLC, Compuserve, Battelle Memorial Institute, Chemical Abstracts Service, The Ohio
Supercomputer Center, AT&T and Bell Laboratories and numerous banks and insurance
companies. Bank One has been recognized as one of the most innovative banks in the world.

Chemical industries are important to the regional economies in Akron, Cleveland,
Cincinnati and ether Ohio Rives valley cities. Manufacturing is important not only in major
metropolitan areas especially in northeastern Ohio but also in virtually every county seat
city in Ohio. 'The manufacturing employment of many northwestern Ohio counties exceeds the
state average by more than 10 percent.

Although institutions of higher education including schools of education, school
systems, business and industry and the voting public have a common interest in improving
science, mathematics, and engineering education, they are faced with significant variations in
local and regional assets and liabilities. Some intervening mechanism is necessary to increase
the assets and to reduce the liabilities.

Weaknesses

Ohio's historical tradition of local self reliance no longer adequately serves the local
needs in much of the State; similarly, state level policy makers and service providers often are
too far removed from the problems to prescribe or dehver solutions. Accordingly, a regional
approach, uniting disparate elements at a sub-state level into collaborative systemic change
efforts is needed.

If the goals of science, mathematics and engineering education are to prepare students
for useful careers in Ohio's changing economy and to prepare them to participate effectively in
an increasingly technological society, then senous efforts are needed to restructure reform
efforts along the lines of sub-state regional economies. Furthermore, those who affect that
economy banks, federal, state and local agencies including educational institutions, business
and industry, and the public at large must be forged into useful coalitions and partnerships for
systemic change in science, mathematics and engineering education.

A cursory review of potential regions immediately raises issues which must be
resolved. In most metropolitan areas, abundant resources are potentially available. In rural
areas, which in many ways may be similar to inner city areas, access to resources and the
aspirations of the population toward education are not adequate. A systemic change stnictura
which may work in a major metropolitan area may need to be decidedly different in rural areas
or in inner city.

One factor seems clear, however, and should apply regardless of the details of the
structure in which it is implemented. Improving the quality of products and services by
increasing employee involvement in the generation and implementation of ideas topped thirteen
other activities ranked by an international survey of National Productivity Review subscribers.
Improved management of information and better training on how to search for and suggest
improvements were also important factors related to improvement in quality of products and
services. When applied to education these findings dictate that teachers must be empowered if
systemic change is going to occur. Moreover, innovation feeds on communication both
informal and formal. Proximity of people to other people in creative and supportive
environments is necessary to foster innovation.

The promotion of highly visible role models -- students, teachers, ar ' workers in
various careers -- and the promotion and replication of well documented, exemplary
educational programs on a regional basis, may be the most effective means of empowering

3
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innovation and discovery for systemic change in science, mathematics and engineering
education.

How Many Regions?

When viewed from the perspective of sub-state regional economies, Ohio should have
as many as a dozen or more regions. Even within major metropolitan areas, the economic
differences, especially as they relate to urban school districts in comparison to adjacent
suburban districts, are significantly different.

Most sub-state economic regions in Ohio transcend traditional political boundaries of
cities, counties, townships and school districts. Basing the establishment of systemic change
regions on the regional economies will require both careful economic and educational analyses
as well as an acceptance of state and local political leadership. Expecting the regions to
develop on their own, or assuming that the citizens will pull themselves up by their bootstraps
-- when they may not have boots would be naive.

Some means is necessary to forge leadership groups in potential regions. Then, through
a competitive proposal process, the State should provide funding for initiation of a lean
management structure. The regions could build on their uniqueness and strengths and
implement systemic changes in science and mathematics education of particular importance to
that region.

To avoid excessive provincialism, the regions should be embedded with the issue of
international competitiveness and the need for citizens to be capable of functioning as
intelligent voters in an increasing technological society. National and state goals for science,
mathematics and engineering education should be at the forefront of the systemic change
efforts.

International competitiveness is the driving force behind educational reforms. The local
school like the local factory is now an element in this competitiveness.

In most urban areas, intellectual resources at colleges and universities should be
adequate for initiating and sustaining systemic change. Moreover, businesses in these areas --
especially if a business's headquarters is located there will have a keen interest in change.
But in rural areas, the conditions are different. Many of the manufacturing plants in rural
areas are 'farm clubs" for Fortune 500 companies whose headquarters are in major urban
areas in Ohio or in other states. They have been bought out by the parent companies or the
parent companies have located or relocated firms in smaller towns and in suburban areas
because of low taxes and low labor costs. Currently the commitment of these companies and
of these communities to systemic change is weak.

Accordingly, leadership from such structures as the Ohio Cooperative Extension
Service, the Ohio Rural Electric Cooperatives and other utilities, the Ohio Farm Bureau and
major farm suppliers like Countrymark may be needed to work in rural areas. Many people
paint with pride to the transformation of the agricultural economy brought about in rural areas
by the Cooperative Extension Service (OCES). Since the agricultural economy has changed,
the OCES has been searching for new missions. The time may be right for their staff to
emerge as systemic reform agents in rural Ohio.

66-949 93 7
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Steps to Create Regions

Those involved at the State level in systemic change efforts -- the Governor, the Ohio
Department of Development, the Ohio General Assembly, the Ohio Department of Education,
the Ohio Board of Regents, and The Ohio Academy of Science must work collaboratively to
identify political, business and industrial, scientific, and educational leadership on a regional
basis to plant the seeds for the growth and development of regional systemic change efforts.
Central to this effort must be the identification and involvement of faculty, teachers and
students; they are the professionals who know better than anyone what is needed and what will
work.

Preliminary meetings should be initiated in prospective regions to explore the ways and
means of establishing regions. These meetings should be highly visible and held at times and
locations to facilitate involvement of faculty, teachers and students. Some vision of what needs
to be accomplished should be communicated. Goals and objectives for science, mathematics
and engineering education should be considered.

The proposed CEO's for Systemic Change should play a major role in convening the
initial regional meetings.

A simple means should be devised for regional management structures; a small, board
of directors, trustees or governing body should tend to the fiscal affairs. They could contract
for accounting and fiscal management. Faculty, teachers and students and others should not be
bothered with mundane aspects of organizational management. They should concentrate on
developing and implementing action oriented systemic change agendas.

Funds appropriated by The Ohio General Assembly or obtained from the National
Science Foundation should be used primarily for financing the action items on the regional
systemic change agendas. A competitive proposal process would assure that a minimum of
administrative costs would be incurred.

:.
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M2SE: Making the Vision a Reality

by Gardenia Butler, M2SE Executive Director

The Minorities In Mathematics Science and Engineering (1142,$E) Center

The Minorities in Mathematics, Science and Engineering (M2SE) Center is dedicated to

significantly Increasing the number of students of color who are motivated and prepared

for math, science, and engineering careers. Founded in 1989, the M2SE Center is a

Cincinnatibased, expanding consortium of business and industry, colleges and

universities, and public school systems. The charter members are: Procter & Gamble,

General Electric, Cincinnati Gas & Electric, Cincinnati Bell, the University of Cincinnati

(Colleges of Applied Sciences, Arts & Sciences, and Engineering), Cincinnati Technical

College, and the Cincinnati Public School District.

By 1996, M2SE will be established in 51 schools in the Greater Cincinnati Area and will

have made outreach contact with school systems throughout Ohio and other Midwest

states. By the end of the fiveyear NSF funding, over 2,500 elementary, middle, and

high school students end 250 teachers will be involved in the program.

The longterm vision of the M2SE Center is to establish a Midwest consortium of public

school systems, colleges/universities, and employers beginning in the Cincinnati region

that will eventually extend throughout Ohio and the Midwest. The Center is structured to

become the nucleus of the mathematics, science, and engineering preparation and

training for students of color in the Midwest.

National Science Foundation CRCM Program

The M2SE Center is a National Science Foundation Comprehensive Regional Center for

Minorities. In 1991, NSF awarded the Center fiveyear funding based on the strength of

its innovative program design and collaborative structure. M2SE is one of 13 national

CRCMs. This NSF program is dedicated to making the precollege pipeline for

1 'T.
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math, science and engineering more accessible and more successful for students of

color. The support of NSF, both through its funding and its generous sharing of

expertise, has made it possible for M2SE to expand and refine its program. As a CRCM,

M2SE is able to bring national resources and educational innovations on behalf of its

program, the Cincinnati region, the state, and, most importantly, our students. Within a

few years, we anticipate that M2SE, with the support of NSF, will be having systemic

effects in our target area on the quality of math/science education, on the interest and

motivation of students of color in these areas, and on our understanding of where

educational improvements are needed.

Significant Collaborations

From its inception, M2SF. has been a true collaboration of people, ideas, leadership, and

resources from school districts, higher education, and industry. The fact the M2SE

began as a unique collaboration of these areas was one of the key reasons it gained

NSF support. Our collaborations are expanding almost daily. M2SE has established a

formal relationship with the Ohio Math/Science Discovery Project, another NSF

supported program. This will allow both programS to impact math/science education

throughout the state of Ohio much faster than originally planned.

The enthusiastic and generous involvement of business and industry takes many forms.

Critically, there is significant financial support, both through direct funding and inkind

support. In our first year as an NSF CRCM, for example, we met and exceeded our

commitment to costshare every NSF dollar. In addition to financial support, business

and industry supply math/science/engineering professionals who work onetoone with

our students as mentors, advisers, and friends. Classroom demonstrations, field trips,

and materials are provided by the professionals, both in industry and high education.

In addition to large organizations, we have attraced the support and involvment of public
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agencies, volunteer organizations, small businesses, community groups, and private

individuals.

The National Need

The science, engineering, and mathematics education pipeline is not producing the

number of professionals needed to meet our nation's scientific and technological needs.

The National Science Foundation (NSF) predicts a shortage of over 500,000 science

and engineering personnel within the next 20 years.

The Untapped Resource

Students of color represent a growing proportion of the precollege population. At the

same time, they are seriously underrepresented in the science, engineering, and

mathematics (SEM) education pipeline and professions. In fact, based on our country's

demographics, the science and engineering shortage can only be alleviated by tapping

the potential of students of color.

The Solution

To attract and retain a significantly increased number of students of color in the science,

engineering, and mathematics pipeline at all levels so that they are prepared arid

motivated to enter these career fields.

The Barriers

The solution can be simply stated, but there are a challenging set of barriers to

overcome before it can becomo a reality.

Of all American professions, math, science, and engineering currently have the

smallest proportion of underrepresented women and men of color. Students of color

rarely have relatives, neighbors, or even public figures to serve as role models and

mentors In these fields. As a resuft, these students and their families often do not

envision these career areas as possibilities. In reality, the career aspirations and
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academic confidence of students of color are narrowed by as early as the 4th grade.

Students of color all too often choose (or are placed in) precollege cunicula that

remove them from the math, science, and engineering pipeline. Even if they remain in

the collegepreparatory pipeline, most students of color do not complete the level of

mathematics and science courses necessary to enter and succeed in these fields at the

college level.

The educational resourcescourse materials, timeontask, classroom

methodologiesdo not acknowledge the diverse needs of students of color. In addition,

traditional teacher training does not develop the multicultural skills needed to realize the

full potential of students of color.

Many, if not most, SEM enrichment programs target students who are already

committed and excelling. The number of students of color in the SEM pipeline can only

be Lignificantly increased by including the average student, who has the greatest

educational need and potential for benefiting from enrichment and encouragement.

The contributions of minority scientists and inventors are overlooked in our culture

and only occasionally addressed in the curriculum. Without a recognition of heritage and

the accomplishments of others, students of color, their farniiies, and too many of their

teachers don't believe in their abilities in these fields. These barriers within the science,

engineering, and mathematics pineline are exacerbated by general problems ,.-, the

educational pipeline These include the significant gap between the collegegoing rate

of students of color and whites, the gap in standardized test performance, and high

school dropout rates.

The urgency of the need, combine .vith the complexity of the barriers, calls for early,

systematic interventions and longterm commitments to sustained programs. The

Minorities In Mathematics, Science and Engineering (M2SE) Center was founded to help

make the solution a reality.

t
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The M2SE Design

The M2SE design incorporates student enrichment, teacher development, parent

involvement, and SEM professional resources to create an infrastructure for students of

color within the science, engineering, and mathematics pipeline. The program strategies

include:

Early involvement of students and their families in SEM pipeline planning.

Sequential, linked programs from the late elementary level into college.

Teacher development that enhances mathematics and science knowledge,

instructional skills, classroom resources, and racial/ethnic awareness.

Inclusion of C average and above students in the M2SE groups.

Enriched and expanded math/science experiences during the school year and in

the summer.

Exposure to SEM career opportunities through literature, field trips, speakers.

Mentoring by SEM professionals and college students.

Develop sudent confidence through participation in SEM competitions.

Educational advising, including college planning, that supports student retention

in the SEM pipeline.

Tracking of student involvement and performance in the SEM pipeline from the

first contact with an M2SE program through college graduation.

The M2SE implementation of these strategies results in a comprehensive program

effort. When a school district joins M2SE, it becomes part of a collaboration that draws

on a diversity of resources. The teachers and staff selected for school teams receive

intensive training at the M2SE Summer Institute; with the school principal, the school

teams design a yearlong schedule for the afterschool M2SE group. M2SE provides

ongoing opportunities for teacher math/science development through inservice

programs, workshops, and networking. Professional scientists, engineers, and
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mathematicians provide handson demonstrations and host tours for M2SE groups.

SEM professionals and college students serve as mentors for M2SE students. College

faculty host presentations and oncampus activities. Summer SEM instiiutes provide

M2SE students with academic enrichment, peer support, and motivation. M2SE liaisons

with college and university programs provide summer research opportunities for

advanced high school students.

7th and 8th Grades: Linchpin in the SEM Pipeline

M2SE addresses the entire precollege SEM pipeline. Within a school district, the M2SE

program is launched at the middle/junior high school level because it is a critical linchpin

in the SEM pipeline for all students. The greatest number of students of color are lost

from the SEMand the collegebound--pipeline at the 7th and 8th grades.

The M2SE program targets this point in students' precollege education as a critical

opportunity to make a significant difference. After the middle school program is

established within a district, leeder schools, both high school and elementary, are

added, providing a linked sequence of programs. At the high school level, the M2SE

emphasis In the 9th and 10th grades is on math/science skills enrichment, academic

planning for advanced high school and college courses, and continued involvement with

mentors and handson activities. M2SE emphasizes college awareness, college

admissions test readiness, exposure to research, and summer experiences at the junior

and senior high school If vel.

I
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The elementary program, which was piloted in 1991-92 and is being launched in 4

elementary schools this fall, emphasizes general career awareness, handson

involvment in science and math, and innovative demonstration materials such as

Kitchen Chemistry and LEGO Logo. The Say Yes to Family Math program, developed

by the Urban League, is a critical dimension of the elementary program, invoMng

parents in the enrichment of student math skills and activities. As elementary students

near the transition to the middle school, they are linked to their "feeder middle school

through midyear gatherings of the two schools.

Indepth Look at M2SE and the Middle School Level

There are three critical dimensions to retaining students of color in the SEM pipeline at

the middle/junior high school level: algebra, student academic focus, and awareness of

SEM opportunities and requirements.

Algebra

Algebra is a valve that either retains or excludes students from the SEM pipeline. This

doesn't mean just the actual course or a student's grade in it, but an entire set of Issues

concerning algebra. The issues include academic readiness for algebra, what grade

algebra is taken in the SEM pipeline, teacher confidence in students' abilities to master

algebra, parent understanding of algebra's importance, and teaching methodologies.

Algebra is a 'gatekeeper" course that determines whether or not students continue in a

collegepreparatory curriculum. Students, teachers, and parents must have confidence

in the student's ability to master algebra. They must also have an appreciation for the

usefulness of algebra in all future mathematics and science courses.

For the SEM pipeline, the issue is simple: stLdents must have algebra in either the Sth

or 9th grade in order to complete the number and level of high school math and science
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courses necessary for admission and success in collegelevel SEM programs. If

algebra is delayed to the 10th or 11th grade, students will not be prepared for college

SEM programs, even though they may technically complete a collegepreparatory high

school curriculum.

There is clear evidence to support the benefits of commitment at the middle school

level. Against the Odds, a College Board study conducted by Pelavin Associates,

reported that African American and Hispanic students who took algebra and geometry i..

high school attended college at virtually the same rate as white students

approximately 80%, nearly double the collegegoing rate without this course

combination. According to College Board President Donald Stewart, 'The evidence is

quite clearstudents who complete geometry in the 10th grade go on to college.'

Student Academic Focus

The middle/junior high school years are important transition years. In most cases,

students encounter larger schools, a greater number of teachers, harder course

material, more homework and tests, and less inschool work time. As the math and

science material becomes more complex, parents are less and less able to help

students with their studies. Students are expected to study, manage their time, and set

priorities. At the same time, more activities (and distravtions) are competing for time and

attention. Students are expected to consider the longterm goals and choose school

over fun.

Adolescents turn increasingly to peer groups for approval. Without a peer group that has

academic effort and excellence as a norm, individual students have a difficult time

adopting these goals. All the learning processes that support progress through the SEM

pipelinegood study skills, cooperative problemsolving, independent researchcan

be taught, but they are rarely included in class instruction. Teachers, even when they
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understand the need, have little time in their class schedule for these 'extras.°

Those are demanding years for both students and parents. For students of color, there

are additional difficulties. Many students of color do not have a family tradition of college

attendance to set expectations and influence their decisions. The longterm goaJ of

college, let alone a specific college program, can seem vague. Even if they expect to

attend college, students of color (and their parents) often have little specific information

about how the 7th and 8th grade relates to high school or college.

Students must develop an individual academic focus in the middle school years to make

the choices and commitments necessary for remaining in the SEM pipeline.

Awareness of SEM Opportunities

Students at the middle/junior high school level are generally receptive to considering a

wide range of career possibilities. Their interests .are developing, not entrenched, and

no one thinks they should have a firm career goal at this point. With encouragement,

students at this age feel free to consider all the options. However, for students of color

'all the options" are often artificially limited.

The lack of SEM role models and the lack of historical information have already been

mentioned. Most of the SEM career opportunities are unfamiliar to students of color and

their families. They have little meaning as longterm goals and rewards. In addition,

adverti,..ements, television shows, textbooks, and popular culture do not contribute to a

broader career awareness. Students of color see little evidence in their daily lives that it

would be natural for them to be physicists, chemists, computer scientists, or engineers.

Without a personal vision, educational requirements seem irrelevant.

The M2SE Middle/Junior High School Program

The M2SE middle/junior high school program is designed to remove the bafflers

students of color face at this point, and support their continued progress in the SEM
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pipeline. M2SE enriches and expands the SEM experiences through M2SE school

groups during the academic year and through Summer Institute opportunities. The

following is an outline of the structure and content of the M2SE middle school program.

Academic Year Program

The M2SE academic year program revolves around the M2SE group, supported by

teacher training. The M2SE group is an afterschool program, which meets twice a

month throughout the school year.

School Team. The first step in the initiation of an M2SE middle school group Is

identification of a school team to plan and conduct the program. The school teams

consists of a math teacher, a science teacher, a language arts teacher, andone other

teacher, plus the school principal and counselor. One of the teachers serves as the

school M2SE coordinator and is responsible for liaison with the M2SE Center. The four

teachers receive stipends for their roles on the school team. There is also a program

fund provided to support the M2SE group's activities.

Summer Institute. Before launching an M2SE program in the school, tho math and

science teachers attend the M2SE Summer Teacher Institute. The Summer Institute is a

weeklong program that includes SEM content sessions, computeraided instruction

training, and multicultural skills development. Institute participantsengage in small

group discussions with teachers from all educational levels to develop resource

networks and share interests and concerns. SEM college facutty and professionals

provide sessions at the Institute, as do veteran M2SE teachers. The Institute materials

provide teachers with activity outlines and resource materials for contacting speakers,

mentors, and industry demonstrations and field trips.

1 L
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Mini !nstitute. The Teacher Institute is followed by a twoday miniinstitute. Theother

school team members join the math and science teachers to prepare the syllabus for

the M2SE group for the academic year. This includes planning recruitment activities,

scheduling activities and field trips, preparing a school profile to share with potential

mentors, and integrating the M2SE activities and schedule with other school SEM

programs.

M2SE staff work with the school teams on developing the syllabus. For the middle

school program, the M2SE design requires an academic focus on SEM content areas,

an emphasis on handson activities, career interest assessment and awareness

programs, participation in SEM competitions, study skills development, and involvement

of parents. When the school team has outlined its yearlong program, M2SE staff assist

in identifying college and industry resources for demonstrations and field trips.

M2SE Group Recruitment and Eligibility. The first month of the school year is spent

recruiting and enrolling students in the M2SE Group. The school team presents

information about M2SE to the school staff, circulates fliers, and announces the program

at allschool assemblies. Students are recruited through teacher recommendations

and/or student/parent applications. M2SE eligibility requirements are that students of

coloi*: have a C average in math, science, and language arts; haysan interest in

participation; have a parent commitment to support participation; have a teacher

recommendation; and maintain their attendance and behavior during the group's

activities. To he accepted into an M2SE group, both parents and students must

complete a registration form committing to the goals and requirements ofthe group. At

the end of the recruitment period, an orientation meeting is held by the school team for

both parents and students. The year's schedule is outlined, parents are enlisted to

assist in program activities, and students complete a preliminary career interest survey.

1.
-
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M2SE Group Activities. The academic year programs in M2SE middle schools

generally alternate an activity meeting with a field trip. Throughout the year, students

are engaged in projects that lead to participation in SEM competitions, either at the

school level or areawide. The following are examples of the various activities that

occur during art M2SE middle school program.

HandsOn Activities
Constructing Toothpick Bridges
Mousetrap Car (paper vehicle design and construction)
Egg Drop Container
Math Counts
Building Rockets
Chewing Gum polymers
Ktchen Chemistry
LEGO/TC logo computerized designs

Demonstrations and Field Trips
African History Museum, Xenia
Children's Museum, Indianapolis
Cincinnati Natural History Museum
Cincinnati Zoo
COSI Museum, Columbus
College and university field trips, including Historically Black Colleges
Locan Industries/corporations

Competitions
Invention Convention Contest
University Math Competition
M2SE African American Scientist and Inventor Essay Contest
University of Cincinnati Egg Drop Competition
Science Exposition

Academic Support Activities
Cooperative problemsolving activities
Study skills groups
Academic planning and course selection
Midyear gathering with feeder high school students and staff
Recruitment for Student Summer Institute
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Recognition Event. At the end of the academic year, all area M2SE students,

parents, teachers, and mentors gather for a Recognition Event. All schools are

acknowledged and individual student accomplishments are recognized. The

Recognition Event establishes an annual time for M2SE students to realize that they are

part of a systematic program that will support their interest and involvement through the

next educational levels.

Student Tracking. At the ,:ind of the academic year, the school coordinator collects

information on student academic performance, changes in career interests, and

academic plans for the summer and the following year. Information about participating

students is maintained in a relational database that tracks students throughout their

educational careers. Even if students do not continue in an M2SE program, their

academic information is tracked annually. The purpose of the database tracking is to

assess program impact and trace student progress and commitment to the SEM

pipeline.

Summer Institute

To enrich students' SEM experiences and extend the time devoted to SEM activities,

M2SE sponsors a Student Summer Institute, conducted by the University of Cincinnati

College of Engineering. The Institute is a fiveweek experience, conducted on the

University campus; the last week, students live on campus. M2SE students are recruited

from their school groups. To attend, students must be rising 8th graders or older.

Courses are taught by college faculty and precollege teachers. The Institute Is based

on the SEM courses students will be enrolled in for the coming academic year. Each

student enrolls in a Summer Institute science, mathematics, and technical writing

course. The course material previews the subject matter for the fall. In 1991, the math
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and science courses offered were Algebridge, Algebra, Geometry, Biology, Chemistry,

and Physics. The Algebridge and Algebra courses in particular serve to reduce anxiety

about encountering an unfamiliar subject.

In addition to the Summer Institute course work, students participate in projects such as

LEGO/TC logo and Technic Control RTC) Technology Pack, Roller Coaster physics,

paper vehicle construction, and other handson activities. For example, students who

will be taking chemistry participate in practical chemical experiments led by chemists

from Procter & Gamble and University graduate students. Field trips include plant visits,

tnps to historically Black colleges and universities, and other area SEM resources.

Throughout the program, students work in stateoftheart university laboratories and

computer facilities.

Summary

The M2SE middle school program is working. Students rejoin the program yeartoyear

within the middle school, and enroll in the high school M2SE program at the next level.

Students and their parents have incorporated the Summer Institute into their annual

commitments. As a result, M2SE students have increased the time and effort devoted to

SEM learning. Most importantly, they are gaining confidence and interest in these fields

and are making commitments to remaining in the SEM pipeline.

The existence of the M2SE program within a school is also enriching the SEM program

for all students. M2SE teachers incorporate their new M2SE materials in their

classrooms; SEM professionals are making their demonstration and field trip resources

available to other interested teachers; schools have adopted M2SE competitions as

schoolwide programs.

The M2SE program is expanding and is designed for replication by other collaborations.

For additional information, please contact M2SE Center, 2220 Victory Parkway,

Cincinnati, OH, 45220, 513/556-4018.
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My name is Prem Batra and I am a Professor of Biochemistry with a joint

appointment in the School of Medicine and the College of Science and

Mathematics at Wright State University. I have taught at Wright State for the

past 27 years. Before joining Wright State, I was at the University of

Arizona, University of Utah, and Johns Hopkins University.

Wright State is a fully accredited state-assisted university with an

enrollment exceeding 17,000 of which 3,700 are graduate and professional

students. The university offers more than 100 undergraduate majors, 27

master's degree programs and several dc *Coral programs including a multi-

disciplinary Ph.D. program in Biomedical Sciences. This latter program

currently sponsors 48 students, of whom only 2 are African-American. The low

number of minority students in the Ph.D. Program is typical of the national

trends because of the serious shortage of qualified minority students

graduating with baccalaureate degrees in the sciences.

It is no secret that minorities and women are underrepresented in the

sciences. If we consider the data on minority students enrolled as first year

medical students in U.S. medical schools, we find that the number of these

students increased from about 300 in 1968 to about 1,500 in 1974, but since

then the number has remained steady through 1991. In terms of percentages,

the minority students constituted about 3% of the first year enrollment in

medical schools in 1968; this increased to about 10% by 1974, and it has

remained steady since then. The situation in other science-based professions

is no different from the medical profession. In fact, the situation is even

worse in many biological and physical science fields including engineering,

where the number of minorities is actually decreasing. As is the case with

minorities, the numbPr of women receiving baccalaureate degrees in the natural

sciences and engineering has also been declining since 1986. This trend must

be reversed not only for maximizing the production of scientists and
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engineers, a goal articulated by the President for America 2000, as well as by

a congressionally-mandated task force, but also in the interest of equity.

One of the reasons that the minorities are underrepresented in the

sciences is that many minority high school students are not academically

prepared for college science studies. With this in mind, I would like to

share with you the data of the National Assessment of Educational Progress

survey conducted by the U.S. Department of Education in 1986. According to

this survey, of the total 560,000 17-year-old African-Americans in the United

States, only 2,800 (about 0.057.) possessed the ability to integrate specialized

scientific information for use in problem solving - a prerequisite skill needed

to succeed in science courses at the college level. Thus, it is crucial that

efforts be made to increase the pool of academically prepared minority students

who would go on to college and pursue careers in science. Furthermore, these

students must be provided positive science experiences and enrichment programs,

both in and out of school, as well as inspired instruction and accurate career

information. It is through these enhanced opportunities, to learn and

experience science at the precollege level, that these students will be

motivated to pursue careers in science and technology.

This brings me to our model project that is based at Dunbar High School,

a predominantly African-American inner-city Dayton Public School. The

underlying objective of the model project is to improve the science academic

performance of the inner-city high school students through a variety of

intervention programs. These programs are designed to better prepare these

students to succeed in college science studies and to motivate and encourage

their entry into the science professions. The maphasis on precollege science

education is particularly important since studies show that most students make

career choices before graduating from high school. The project involves a

partnership between Wright State Universit y, Dunbar High School, the business
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community, and the private sector organizations (Mead Corporation, Lifescan,

Inc., Milton Roy Co., Procter S. Gamble, Kettering Medical Center, and Marion

Merrell Dow). According to the 1991-92 demographic data, the Dayton Public

High Schools had a total enrollment of 6,487, and of these 4,410 (681.) were

minority. Dunbar has a total enrollment of 869, and of these, 683 (791.)

belong to minority groups - primarily, African-American. Over 501. of the

Dunbar students are women and most of them (951.) are African-American.

Because Dunbar has been recently designated as the magnet school for health

sciences, we have, in cooperation with the Dayton Board of Education, focused

on this high school. Being a magnet school, Dunbar can draw students from all

areas of the city and thus has a potential for cultural diversicy.

I appear before you to describe our efforts to enhance science education

of minority and women high school students and to motivate them to pursue

science-based careers. Four high school students and one high school science

teacher who have participated in our program have accompanied me to these

hearings. I want to share with you what they have to say about their

participation in the program:

Latrice Turpin, a recent graduate of Meadowdale High School, has this

to say: "I knew I wanted to go to college, but I did not know what to

major in. It is only after my participation in the Summer Research

Program that I decided to major in pharmaceutical chemistry at Ohio

State this Fall."

Rashida Seldon is a senior at Dayton Christian High School and says:

"The program greatly increased my intertet in science, and I nov have a

yearning for the medical field."

Elgin Kight is a senior at Dunbar High School and he indicates: "I

never thought about doing research, but after completing this program,

I found biomedical research more exciting than accounting. After high
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school, I now plan to major in biology and do research in genetic

engineering."

Justine Brown, a senior at Northmont High School, says: "The Summer

Research Program gave me more initiative to dO my best in science and

math cov...we. it is because of my participation in this program that I

decided to pursue a career in the health sciences."

Drucilla Veasley is a teacher and teaches biology at Dunbar High

School. About her participation, Ms. Veasley has this to say: "This

past school year waa very successful for me, and I attribute that to my

participation in the Summer Research Program last year. Not only did I

develop long-term professional relationships with Wright State faculty,

my summer experience also enabled me to do some of the hands-on

experiments with m- students in the classroom."

Our project has two components: (1) an academic year component, and

(2) a summer component. I will briefly describe the activities and the

strategies behind each component.

I. Academic Tear Activities

The academic year component is based almost entirely at Dunbar High

School and involves several objectives, strategies, and activities. These

include:

(1) Updating and enhancing science courses to insure the accuracy of science

content in high school cl , particularly in the area of molecular

biology and biotechnology.

(2) Performing hands-on modern laboratory experiments.

The idea here is to make the students feel that science is fun and

nonthreatening so that science courses become exciting opportunities to

learn. Through these hando-on experiments and science projects, students

develop record-keeping skills and acquire the ability to organize their

data in the form of tables and figures.

BEST COPY AVAILABLE
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(3) Promoting active participation of students in the learning process.

This is accomplished by teaching students by posing questions.

Students may be assigned an easy-to-read scientific paper. The paper

then becomes the basis for discussion in the class. It gives the

students experience in the interpretation of the experimental data

presented in tables and figures, enhances their reasoning skills, and

promotes critical and logical thinking. This process activates their

curiosity about science and sparks their imagination.

(4) Orienting minority and women students to career needs, requirements, and

opportunities in the natural sciences.

This involves taking students on field trips to university and

private sector laboratories so that they can interact with minority and

women scientists, as well as bringing minority and women scientists,

physicians, and graduate and medical students into the classroom. The

involvement of these individuals in the model project is very important

to disadvantaged youths who may not know any scientists, doctors or other

professionals in their own communities.

(5) Improving the professional status of science teachers and minimizing

their sense of professional isolation.

This has been done by developing collaborative activities between

Wright State faculty and the high school science teachers, such es

writing joint grant applications, presenting a joint paper at a

scientific meeting, writing a joint paper for publication, and developing

new science courses. We are in the process of establishing electronic-

mail linkages at the high school to promote communication, as well as

give the teachers the ability to access libraries through the computer

network that is well-established at Wright State and other universities.

Promotion of the teacher enhancement activities through incentives can

also bring about a permanent change in precollege science education.
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(6) Bringing scientists from the private sector into the high school.

Such an involvement of the private sector in our partnership with the

high school has several long-term beneficial effects, including an

opportunity for summer employment ior both students and teachers in

research laboratories. The students develop a better understanding of,

and an orientation to, career needs, requirements, and opportunities in

science and technology.

I would be remiss if I did not acknowledge the help and support we

have received from our private sector partners (Mead Corporation,

Lifescan, Inc., Milton Roy Co., Procter & Gamble, Kettering Medical

Center, and Marion Merrell Dow). Not only have they donated laboratory

supplies, chemicals and scientific equipment for use by Dunbar students,

many have also sent minority scientists for talks and demonstratione, as

well as given students tours of their manufacturing and research

facilities.

(7) Preparing and facilitating the transition of high school students for

undergraduate science studies.

Several studies have suggested that because of their difficulty with

introductory science courses, many African-American and Hispanic students

are unable to complete college tudies and drop out of the educational

pipeline. Strategies are needed to prepare and facilitate the transition

of these students from high school into college. In partnership with the

science teachers, the Wright State faculty plans to offer in this fall

quarter a modern introductory biology course for advanced and gifted

students at Dunbar High School. Although the course will be taught

primarily by the university faculty, we plan to involve the science

teachers fully in every phase of the course, from the designing and

planning stages to the actual teaching of the course. The course will

'.;
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meet three days each week, two consecutive hours each day, for the

I6-week semester at Dunbar. Students who successfully complete the

course will be eligible to receive college credit. The emphasis of the

course will be on hands-on laboratory experiments dealing with the

cutting-edge modern molecular biology and biotechnology areas including

gene cloning. We plan to set a high standard of expectation for student

academic performance in this cuurse and treat the students as if they are

enrolled in college. This course will give the university faculty en

opportunity to mentor on a continuing basis, and the students will

acquire the confidence to enter college and remain in the scientific

pipeline.

Up to this point, I have described the academic year activities. At this

time, I must acknowledge the help of Mrc. Dora Carson who is a curriculum

specialist at Dunbar High School and, as Co-Program Director, is in charge of

the day-to-day activities at Dunbar. Mrs. Carson has accompanied us to

Cleveland and is in the audience. Without her help and the support given by

Principal Leon Love, we could not have made the progress we have.

II. Simmer Research Program

I now turn to the extremely important summer component of enhancing

science education-of both minority and women high school students and

motivating them to pursue science careers.

The Summer Research Program is a seven-week program and has two major

objectives:

(1) Mentoring by professors while giving minority and women students a

meaningful experience in scientific research, and

(2) updating the technical skills of the precollege science teachers and to

familiarize them with modern research tools and techniques so that they

can, in turn, bring a sense of excitement and current knowledge to the

classroom.

2
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In order to give minority and women students an opportunity for hands-on

experience in scientific research and experimentation, we bring a select group

to research laboratories at Wright State during the sunmer, assign each student

a faculty mentor, and have the students participate for a period of seven weeks

in ongoing research projects under the close supervision of faculty mentors.

Thus, they work as Student Research Apprentices. This involvement in research

permits the students to experience the application of theory taught in the

classroom. The students' participation not only includes actual hands-on

laboratory experience, but also literature research, so that they become

familiar with the use ol the library. Laboratory research participation may

include preparing culture media, harvesting cells, performing simple and

routine assays, preparing graphs and figures, data processing with a computer,

and carrying out other simple, but essential, laboratory tasks designed to

match and stretch their capabilities.

Students are recruited not only from Dunbar, but also from other

inner-city high schools in the Wismi Valley area. Students who have coepleted

one year of chemistry, biology and mathematics are eligible to participate.

Selection is based upon the student's motivation, professional goals,

scholastic aptitude, accomplishments, maturity, recommendation from cience

teachers, a short essay describing what he/she expects to gain from

participating in the program, and where possible, a letter from parents

indicating parental commitment. An Advisory Committee consisting of three

Wright State faculty and three high school teachers make the selection

following personal interviews. The students work 8 hours day for a 40

hour-week and are paid stipend/salary of 81,000 for the 7 week progrem.

In addition to providing a meaningful hands-on research experience to

minority and women students, we also provide a similar opportunity to

precollege science teachers who are women, or belong to minority groups, or

,

I.
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who teach a significant number of minority and women students. Participation

in research during the summer allows the teachers to update their knowledge

and skills in modern research tools and techniques so that the/ can, in turn,

bring a sense of excitement to the classroom and stimulate student interest in

scientific' careers. Their involvement in the summer program has also led to

yearround linkages between the teachers and the university faculty and has

promoted further collaboration which has minimized a sense of professional

isolation that many science teachers feel in their school environment.

Selection is based upon the teacher's motivation, recommendation from the

principal, desire to participate in research, and a statement as to how

his/her students will benefit from the teacher's participation in the program,

including how he/she would stimulate students toward careers in science. The

teachers participate in research under faculty supervision. They are also

involved in searching the literature in the library which strengthens the

teacher's knowledge of the subject matter taught. Teachers are encouraged to

accompany their faculty supervisors to professional meetings and to present

papers based on their summer activity. Teachers work 8 hours a day for a 40

hour week and are paid about $2,000 for the 7 week summer program.

Every attempt is made to integrate the teacher participants and the

Student Research Apprentices into a close working relationship with laboratory

personnel, including undergraduate and graduate students. Every Friday at

noon, all student apprentices, science teachers and the faculty mentors get

together for a pizza party to enhance communication, to share enthusiasms, to

describe what was accomplished during the week, and to iron out any

difficulties or problems. This sumer, we are also inviting to the Friday

sessions inority and women scientists from the private sector to discuss, in

simple language, thei. own research and to act as role models for the

students. On Friday of the sixth week, all students and teachers give a brief
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formal presentation of what was accomplished during the summer. On Friday of

the seventh week, a luncheon-banquet is held at which parents/guests are

invited and the faculty mentors present certificates of participation along

with a gift purchased with their own funds to their student apprentice or

teacher participant.

We began our Summer Research Program quite modestly in 1991 with 7

African-American students and one science teacher, although 31 students and

six teachers wanted to participate. The 1991 summer program was so successful

that 104 students and 17 teachers applied to participate in the 1992 summer

program. However, we only had the resources to accommodate 17 students and

six teachers. These individuals are presently working in faculty laboratories.

I.should note that all 7 students and the science teacher who participated in

the 1991 summer program also wished to participate in the 1992 summer program.

Four of those students (Latrice Turpin, Justin& Brown, Rashida Seldon and

Elgin Kight) and the science teacher (Ms. Drucilla Veasley), all of whom are

participating for the second time, have accompanied me to Cleveland for these

hearings.

I would also like to note that the Wright State faculty who acted as

mentors in the 1991 summer had very positive responses to the program.

Indeed, the program was so successful that while 12 faculty members had

expressed an interest to act as mentors in 1991, this summer 41 faculty wished

to act as mentors. Two other points of intereat about the 1991 summer program

are: (1) two students are coauthors, or their help is acknowledged, in

scientific papers to which they contributed significantly (this in quite rare

even for undergraduate students), and (2) one student, Latrice Turpin,

recently graduated from high school and will be majoring in pharmaceutical

chemis:ry at Ohio State University this Fall. (As I indicated earlier,

Latrice has accompanied us to Cleveland.i The other six students from the
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1991 summer program (three of those are also here) are doing extremely well

academically pnd will be graduating in 1993; I am assured that they all plan

to go on to college and major in one of the sciences. If resources become

available, we plan to track the students for several years to see if they do

indeed pursue scientific career..

What more needs to be dooet

(1) The Summer Research Program by itself is not enough. We need to

implement year-round science enrichment programa for minority and women

high school students. This may involve bringing them to the university

and private sector laboratories after school hours and on Saturdays so

that they can work as research apprentices throughout the year. Through

such year-round mentoring programs, we can nurture, encourage, motivate,

inspire and challenge minority and women students to pursue careers in

science, including graduate work. The involvement of the private sector

is critical since the students will gain a better understanding of the

career opportunities available in science and technology. There is also

a need for similar programa that target the precollege teachers. In

addition, efforts are needed to encourage network formation between

research scientists and educators. However, incentives (financial and

otherwise) will have to be made available to attract the teachers to

these programa.

(2) At the federal level, each major granting agency, such as NSF and NIH,

should establish a separate precollege science enhancement division so

that funds can be made available for innovative projects. It is my

understanding that NSF is in the process of doing just that, and I

applaud their effort for recognizing the need and the importance of

science enrichment programa that target precollege students. Through its

funding mechanisms, the federal government can do much to encourage and

support the development of human resources for science and engineering.

1
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(3) A stable multiyear funding base is critical 'f ptscallege science

enrichment and intervention programs are to succeed. I emphasize the

multiyear funding base because of our own experience last year. We were

awarded a one-year model project grant for our work at Dunbar on

September 23, 1991 - one month after the school had been in session.

(The application deadline was January 31, 1991.) Because of the late

notification, we were not as effective in influencing scienca education

as we would have been had we been notified of funding before the school

year had started. What made the situation even worse was that we had to

turn around two months later to apply for a renewal of the grant for the

next year and, interestingly, we had to include a progress report of what

we had accomplished in the three-month period between September 23, 1991

and January 10, 1992! Sadly, the net result was that much of our effort

for the first 3-4 months was expended in preparing and submitting the

grant renewal application. A multiyear grant award would not only reduce

the time spent on writing renewal applications each year, it would also

give us. as well as the high school teachers, the school administration,

and the parents of the high school youths, time to plan ahead. A

multiyear grant would also give us the opportunity to track the students

with respect to their academic success in college and career selection.

I would also urge the granting agencies to move up the submission

deadlines for grant applications so that we can be informed of the

funding decision well before the school year begins. In this connection,

I would like to mention that we submitted our grant renewal application

for the 1992-93 academic year before the deadline of January 31, 1992;

however, we still do not know of the funding decision. Since the school

opena on August 24, there is great deal of uncertainty about the level

of our effort and work at Dunbar in the coming academic year. This
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uncertainty is also affecting our plan to offer an introductory biology

course for Dunbar students this Fall.

(4) There is a need to institute tutorial programs for students during and

after school hours. Such programs should be staffed by academically

strong undergraduate and graduate students who would act es teaching

assistants. Funds are needed for this purpose. The teaching assistants

would work closely with the teachers and would be under the supervision

of the Program Director. Not only would they review the topical material

that had been presented in class that day and answer questions, the

tutors would bring in (with guidance and assistance from the University

faculty) new problems/examples to illustrate concepts. The teaching

assistants would also assist teac.ers with setting up laboratory

experiments/demonstrations. Furthermore, they would be effective role

models.

In addition to the after-school tutorial program, we need to institute

a science/mathematics laboratory for students in the program to use during

study periods. The laboratory should be staffed with teachers and

teaching assistants who would assist students as they did homework.

(5) To further increase the pool site and quality of minority and women

students for college science studies, we need to bring the science

enhancement programs into the presecondary grades. And we need to ensure

that the teachers teaching at these levels have the proper scientific

background and resources to do the job effectively.

(6) The inner-city public schools lack the resources to make the drastic

changes needed to improve science education, including the need to revise

and modernise science courses. Tbe schools can only do this

cooperatively with help from the universities, and the university

scientists must play a key role in this effort. Thus, I would urge that
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steps be taken at the state level to promote linkages and partnerships

between public universities and public schools; the ongoing partnership

between Wright State and Dunbar High School can serve as a model. The

Board of Regents and the State Board of Education, working together, can

make this a reality.

(7) If school-based intervention programs are to succeed, we must involve and

educate parents about science so that they can, in turn, stimulate their

children', interest in science, help them set high career goals and

complete rigorous course work. We have taken one step in this direction

by inviting parents to attend the luncheon-banquet that is held at the

end of the summer research program, during which students participating

in the program are recognized and given certificates of participation and

a gift from their mentors. We have had very positive responses from

those parents, but we need to do more. We can help parents by organizing

public evening forums on scientific issues of current interest (for

example, AIDS, human nutrition and obesity, cholesterol and heart

disease, oncogenes and cancer, implications of global warming, biological

effects of drug/alcohol abuse, etc.). These forums should be organized

in conjunction with Parent-Teacher Associations, church-related and other

social groups.

(8) While the one-on-one interaction with high school students, as part of

the Summer Research Program, is a very effective and successful strategy,

it is also very time-consuming for faculty and has absorbey much of their

time allotted for research activity during the summer. Up until now, the

faculty have volunteered their time for the Summer Research Program.

However, as this outreach program expands, faculty involvement needs to

be encouraged end their efforts need to be recognized and rewarded.

Participation in program activities should be counted in tenure and

BEST COPY AVAILABLE
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promotion decisions along with research productivity and teaching.

Formation of partnerships among federal agencies, educational institutions

(includiny universities), and the private sector should be encouraged for

the explicit purpose of science enhancement at the precollege level.

Universi,ly research scientists have a critical role to play in this

venture. het't:Lr, they cannot do it alone. Federal and State Governments

and the private sector must become full partners in this effort.

(9) Finally, I would urge the federal government and the private sector to

make efforts to expand the job market for scientists in general, and for

minority and women scientists, in particular. This in itself would be a

great incentive for minority and women students and entice them to pursue

careers in science.

To summarise, the Federal Government can help us enhance precollege

science education in the following ways:

(1) create s separate precollege science enhancement division in each of

the major funding agencies.

(2) institute a multiyear funding base.

(3) notify institutions of the funding decision well before schools open.

(4) encourage states to form linkages and partnerships between public

schools and public universities.

(5) encourage business, industry, and other private sector organizations

to form partnerships with universities, Boards of Education and

schools.

(6) increase funding for the following purposes:

(a) tutorial programs during and after school hours,

(b) laboratory supplies and equipment,

(c) yearround research program for students and teachers,

(d) financial incentives for science teachers,
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(e) parental involvement in their children's education, and

(f) tracking the academic success of the students in college, and

their career selection and retention.

On behalf of all of us involved in this exciting endeavor, I thank you

for providing us with this opportunity to describe our program and for your

interest in and concern about enhancing precollege science education in

general, and for minorities and women in particular.

6493
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Since the hearing held on July 7, 1992 before the Senate Committee on

Governmental Affairs on "Science and Math Education Reform", I have had the

opportunity to study the Senate bill S.685 entitled, "Summar Residential

Science Academy Act of 1991," that Senator John Glenn has introduced. The

concept of the Summer Science Academy for 7-12 grade students and its

implementation are long overdue, and I commend Senator Glenn for introducing

the bill. I also applaud his concern and efforts to enhance precollege

science education in general and for talented, economically disadvantaged,

minorities, and women in particular.

The Summer Science Academies will not only promote mentoring for 7-12

grade students, but will also provide these students an opportunity to

interact with minority and women scientists. The involvement of these

individuals as role models is particularly important for disadvantaged youths

who may not know any scientists and other professionals in their own

communities. It is also crucial that the students participate in the

Academies on a multiyear basis, as the Senate bill 5.685 calls for. A stable

multiyear funding base will also provide the opportunity to track the Academy

participants and graduates for several years. Tracking, unfortunately, is not

often possible when educational enhancement programa are funded on a

year-to-year basis.

I have two additional recommendations:

(1) The students should be given the opportunity to participate in the

Academies even during the academic year - perhaps two Saturdays each month.

This will not only permit mentoring on a continuing basis, but it will also

make the summer program more meaningful for the students. Further, progress

of the students in their academic work, as well as acquiring life skills, can

be monitored throughout the year.

CS ,
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(2) A parallel program for science teachers who teach disadvantaged 7-12

grade youths should be initiated during the summer, as part of the Academies.

The teachers would have the opportunity, through participation in research

projects under the supervision of University scientists, to update their

knowledge of modern research tools and techniques. Thic will enhance and

modernize science conteLt of courses and bring a sense of excitement to the

classroom upon the teachers return. Furthermore, their involvement in the

Summer Academies will lead to long-term, year-round, linkages and partnerships

between the teachers and the scientists, and promote collaborative activities.

This network formation between research scientists and teachers will reduce

professional isolation that many science teachers feel in their school

environments.

Thank you for giving me the opportunity to comment on Senate bill S.685

and to have these comments added to my previously submitted testimony.

Prem P. Batra, Ph.D.

Department of Biochemistry

Wright State University

Dayton, OH 45435
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July 7, 1992

Reform of our education system has been debated for years. However, what
differentiates the reform environment of the 1990's from that of past
decades is that major efforts are now focused on the accomplishment of a
set of National Education Goals. These six goals for the year 2000 include
increasing the high school graduation rate; enhancing student achievement
and citizenship; making U.S. students first in science and mathematics
achievement; and advancing adult literacy and lifelong learning.

To achieve the ambitious National Education Goals, this Nation must make a
commitment to substantial change in the way we view educationin what
and how we teach and learn. A reform effort of this scope requires not only
addressing the structure, policy, and regulations of our school system. but
also its culture. We must develop new cultural norms for education by
encouraging cooperative. interdisciplinary, and lifelong learning. Vre must
institutionalize in our schools a culture that embraces continuous
improvement and lifelong learning.

In addition, systemic change, by definition, must address the needs of all
studentsincluding those groups traditionally underrepresented in science,
engineering, and mathematics. To effect a cultural change in the Nation's
school system, all reforms must be based on the premise that every student
can and will learn.

A set of National Education Goals is not enough to transform the U.S. into "a
nation of students." America 2000, the President's national strategy to
achieve the National Education Goals, recognizes the need to support "break
the mold" programs and replicate them. To achieve the National Education
Goals, we must "walk the talk." Innovative schools and excellent teachers
have always existed; however, in the past, they tended to be fragmented and
isolated. For systemic reform to take hold, we need a coordinated approach
to expand good ideas, replicate models that work, and provide all teachers
with the opportunity to improve their skills.

1
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The role of the Federal Government in the implementation of the National
Education Goals is guided by the Committee on Education and Human
Resources of the Federal Coordinating Council for Science, Engineering, and
Technology (FCCSET/CEHR). The Department of Education and the
National Science Foundation are leading Federal efforts in national education
reform. The role of the mission agencies, including NASA, is one of support.
In that capacity, our Eaton Is to support systemic change in the education
system through expanding and enhancing the scientific and technological
competence of all educators involved in the education reform movement. In
doing so, NASA will be recognized by the education community as a
premiere mission agency in support of the National Education Goals and
national education standards.

However, reform of the Nation's education system cannot be realized
through Federal commitment alone. Approximately 6% of the total
spending for elementary and secondary education is from Federal sources.
The remainder is primarily supplied by state and local governments. Given
this, reform of the education system must be: led by national, state, and local
education organizations: supported by Federal, state, and local governments:
and ultimately, implemented by school administrators, classroom teachers,
parents, and students.

Reform begins with pursuing immediate goals, e.g. changes in curriculum
and instruction, improved teacher inservice, and innovative community,
business, and school partnerships. However, these changes must be
sustained to effect a long-term change in the culture of our schoolsin the
value we place on education and in the expectations we have of our students,
teachers, and ourselves. The element which binds together all education
reform efforts is the establishment of national standardslearning
standards, teaching standards, and assessment standardsdeveloped
through consensus. NASA will support the development and
implementation of these standards and the resultant state, district, and
private curriculum frameworks by ensuring that our educational programs,
activities, and materlals are consistent with them.

NASA has begun a number of initiatives which directly support the National
Education Goals, America 2000, the FCCSET/CEHR implementation
priorities, and the emerging national standards. For example, in those
states receiving National Science Foundation funding for Statewide Systemic
Initiatives (SSI), NASA Centers will explore and develop linkages between
existing Center education programs and the efforts of SSI. These linkages
will include both precollege and higher education programs. In addition,
our Centers will develop institutional linkages with state education
personnel to ensure that programs address state and local education reform
efforts.

2
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One NASA-supported effort is the Tri-State Education Initiative (TSEI). a
region of Mississippi. Alabama, and Tennessee that was ofilcially established
June 9. 1992. as the Nation's first America 2000 community to cross state
lines. In cooperation with the Department of Education and other Federal
agencies, NASA initiated a Total Quality Management (TQM)-based effort to
identify the various customers to be served by the initiative, their wants and
needs, and how to accomplish the National Education Goals in this tri-state
arca. The primary 1 al desire identified in the original TQM-based analysis,
repeated again and at, in by students, parents, and educators, was for a
world-class education system that could really change the local economic
cycle.

All 29 public school districts forming the Tri-State Education Initiative
Consortium sigted a Memorandum of Agreement outlining the parameters
for cooperation. The National Education Goals and the America 2000
strategy provide the basis for these Consortium parameters, while the
priorities developed by FCCSET/CEHR guide the involvement of NASA and
other Federal agencies.

In addition, NASA has initiated a Tri-State Learning Center. a potential
working laboratory for implementing the mathematics standards developed
by the National Council of Teachers of Mathematics and the science
curriculum standards under development by the National Research Council.
Designed as a potential adaptive model, the program is being implemented
with enthusiastic community involvement and support. What was once an
underserved educational system is on its way to becoming a national model
for meaningful systemic change.

In addition to implementing agencywide programs, each NASA Field Center
develops and manages programs to address the specific needs of its local
education community. For example, in a unique collaborative effort, NASA
Lewis Research Center, the Cleveland Public Schools, and the Cuyahoga
Metropolitan Housing Authority have initiated an educational program at
Anton Grdina Primary Achievement School to encourage inner-city youth to
embrace the discovery of science and mathematics. This program
recognizes that total farxilly involvement and support is a vital key to
achieving and sustaining systemic change. However, too often a child's
aversion to mathematics, science, and technology begins at home, where
parents themselves are uncomfortable with these subjects. Consequently,
the Anton Grdina project encourages parents to actively participate with the
in-school and after-school activities, culminating in the building of a
simulated space station habitat in the school.

This project has helped the district introduce a more inclusive hands-on
approach to learning. It offers students a new cultural environment in
which success in science and mathematics is perceived as attainable by
every student. teacher, and parent. Increased attendance, improved test
scores, and the dramatic increase of parental involvement and participation
all point to the need to replicate this program's success. Anton Grdina

3
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teachers will be teaching other teachers how to implement the approach in
their classrooms and schools. Next year, the pilot will expand to another
school in Cleveland and hopefully, one in Indiana

Lewis has also been extremely proactive in its support of education reform
efforts at the state level. One such initiative, entitled the Empowerment of
Educators and Employees Program (EEAEP), is a "train the trainers"
program in which Aerospace Education Specialists will work with educators
in Lewis' six-state region to train them to work with other educators and
students in their local areas. In the Cleveland area, an individual will be
identified as the Lewis contact for each district, and we plan to have at least
one educator in each county of Lewis' six-state region. The EEAEP will
utilize the Lewis Computer Bulletin Board. the NASA Teacher Resource
Room, and Regional Teacher Resource Centers and Space Grant institutions
throughout the region to supply information to participants and coordinate
activities.

The Aerospace Education Specialists will work closely with state
departments of education to identify targets of opportunity where NASA
resources may be most effectively utilized and leveraged to assist the
greatest number of educators. They will also identify: all of the important
state meetings at which NASA should have a representative: and the state
and local programs which would benefit the most from NASA's active
involvement.

Universities will be integrated into the process, emphasizing the preservice
component of teacher enhancement. A pilot program at the University of
Akron will link the Schools of Education and Engineering to provide
preservice teachers with unique opportunities to experience mathematics,
science, technology, and engineering applications first-hand before entering
the classroom.

In addition, one of Lewis' education specialists has been invited to serve on a
committee to advise the Ohio State Department of Education in the
development of a model curriculum for science. This advisory committee
will make recommendations to the curriculum writers regarding business,
cultural, economic, pedagogical, and social considerations relevant to the
model curriculum. NASA is honored to be a part of this process.

One of the most far-reaching efforts to support systemic change is to
provide teachers with the tools they need to step away from the textbook
and into the high-technology classroom of the next century. With the
proliferation of educational technologies such as satellite communications
and on-line computer information systems, every school, no matter how
remote, can have immediate access to the latest information and educational
materials.

4
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For example, through NASA Space link, our on-line computer information
service, educators, students, and the public can access aerospace-related
information, including lesson plans and educational publications, by
computer network. NASA Select, the Agency's internal communication
service, offers informational and educational programs as well as real-time
mission coverage, accessible in both the clar.sroom and the home via
satellite dishes and cable television systems. Our satellite videoconference
series for educators allows teachers from all over the country to participate
in NASA inservice workshops. Through these innovative distribution
methods, utilizing the latest computer and satellite technolopi, we are able
to offer every teacher the opportunity to participate in NASA's education
program.

The scope of NASA's role in education is small when compared to that of the
Department of Education or the National Science Foundation. However, by
leveraging our unique resources, our facilities and personnel, we are using
NASA's inspiring mission as a vehicle for teaching and for learning. As a
Federal agency with a vested interest in the Nation's scientific and
technological health, the educational health of this Nation is not only an
opportunity for NASA, it is an obligation.

5
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The Challenge

The challenge before us, Ty the year 2000, U. S. students will be the

first in the world in science and mathematics achievement" is a

formidable one. The problems of schools in general, and with mathematics

and science education in particular, have not been brought about because

of sudden deterioration. Throughout our history, traditional educational

practices have provided the quality of teaching and learning necessary to

sustain our nation as a world leader in virtually every endeavor. This

traditional education, in which knowledge is fixed, teaching is telling,

learning is absorbing and reciting, and authority is top-down, has met our

needs through most of our agricultural and industrial ages.

The problems of mathematics and science education in schools today

are linked to a transformation in the basic nature of socieiy into a rapidly

changing information age. According to John Naisbitt in his book

Megatrends 200, information and the ability to collect, maintain, and
. .

interpret it will be the most valuable codimodity in the new age. To

prepare-Qhio students for this information age, education must be

transformed. Such a transformation is characterized by the ctianging

nature of knowledge, teaching as assisting performance, learning as the

process of constructing knowledge through making sense of experiences,

9
r:,



216

and shared authority. Mathematics and science education for the

information age should make use of modem tools, especially the computer

and calculator, and provide more hands-on training, problem-solving

activities; ancl opportunities for students to work together. It should

assure,tbat all' studeitts encounter the same core Of learning regardless of

economic circumstances and career aspirations as well as opportunities

to pursue additional studies in depth; and it should seek to assess the

broadest range of outcomes that are essential for mathematics and

science literacy. Efforts to fundamentally alter any of the key features of

the educational institution will have profound implications for beliefs and

values, working relationships, and practices related to school culture,

curriculum, assessment, instructional methods, special needs, and the

needs of the learning community to understand and participate in the

educational enterprise.

This transformation is the challenge of mathematics and science

education retorm. World-class literaci ih mathematics and science is a

key to the economic well-being of the country and to individuals' capacity
,

to fully participate in a technologically-based, information-driven world

society. A transformed mathematics and stience education is absolutely

necessary to empower ALL Ohio students for the information age.
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What do we know about where we are?

Ohio is a diverse state, characterized by large metropolitan areas

like Cleveland and remote populations of Appalachia. Ohio also represents

a large segment of American society by having some of the wealthiest

areas of KI--NOrth Central region of the U.S.sand sibme of the poorest areas

of the country. Correspondingly, there is a wide range of teaching

expertise and school conditions in Ohio. Ohio is home to many of the

highest quality mathematics and science programs in the nation such as

the Lakeland Area Center for Science and Mathematics in Lake County. But

Ohio is also home to schools in dire need of assistance.

The results of the Ohio Ninth-Grade Proficiency Tests in

Mathematics for the class of 1994 indicate that only about 43 per cent of

Ohio students passed on their first attempt and only 68 per 'cent have now

passed after four attempts on the test.

We know that, in general, Ohio students score Close to the average

on mathematics and science tests such as the National Assessment of
--

EducationAl Progress when compared to students in other states. Our

students do not compare so well when compared to students id other

countries. According to statistics released by the American College Test

High School Profile Report, Ohio has slightly fewer college-bound

t-,
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students who plan to major in mathematics than other states and slightly

more college-bound students who plan to major in science than other

states. In all, less than 5 per cent of Ohio's college-bound seniors plan to

major in mathematics or science.

It is cider that ohio ichools are in need of the kind of

transformation in mathematics and science education I have described.

What is Ohio doing to transform mathematics and science

ducation?

The Ohio Department of Education is committed to transforming

mathematics and science education. In December 1991, Ohio became one

of the first states in the nation to take up the gauntlet of America 2000

and proclaimed its Ohio 2000 plan. Within this plan, Ohio accepted the

goals of America 2000 including Goal 4 that proclaims, "By the year 2000,

U.S. students will be first in the world in science and mathematics

achievement. ..At about the same time, the Ohio Mathematics and Science

Advisory Commission, a broad-based ardup established by the State Board

of Education, released its report, Moving Toward the 21st Century:

Strengthening Mathematics and Science Learning for All Ohioans, which

details recommendations for transforming mathematics and science

education. Using this goal and these recommendations, the Ohio

11 ...Ir.!,4
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Department of Education has accepted a leadership role for the

transformation of mathematics and science education in Ohio and

developed an action plan to guide this transformation.

Efforts ,have been under way since 1989 to bring state-of-the-art

curricula , irimi ficthemas and science education to Ohio. Using the
,

Standards' published by the National Council of Teachers of Mathematics,

the Ohio Department of Education developed The Model Competency-Based

Mathematics Program, which guides course of study development in every

school district in the state of Ohio. By the fall of 1992, each Ohio school

district is required to develop a course of study according to the spirit

and intent of the mathematics model.

The Model Competency-Based Science Program is now under

development at the Department and will be available for use in the

development of local courses of study in the fall of 1993. This model is

being developed utilizing a wide range of expertise from within the state

of Ohio and,across the nation. It will benefit from the curriculum

developniint efforts of the National Science Teachers Association (Scope,
,

Sequence & Coordination), the American Association for the Advancement

of Science (Project 2061), the Lawrence Hall of Science, and many others.

In addition, the development of this curriculum model will benefit from

rt
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the evolving work of the National Academy of Sciences in the area of

National Standards in science.

In the area of assessment, Ohio has an evolving proficiency testing

program in miny areas including mathematics and science. A proficiency

test in, matheMatics lor students in the ninth-grade was implemented in

1990. Science testing at the ninth grade level will join the mathematics

test in 1995. These two tests join the areas of citizenship, reading, and

writing as criteria for obtaining a high school diploma in Ohio.

Proficiency testing at three other grade levels in each of these five

subject areas will be added by the 1995-96 school year.

The results of the Ohio's existing proficiency testing program

indicate that schools will need extensive NO in transforming their

programs to assure student success on the outcomes assessed. Ohio has

recently joined 13 other states in a program to share resources and

efforts to develop authentic assessments in science, namely, the State
s,

Collaboratives on Assessment and Stiident Standards, a project of the

Council.cif Chief State School Officers.

The Ohio Depariment of Education Is also collaborating ivith

professional organizations, institutions of higher education, and funded

projects to transform preservice and inservice education for Ohio

.4)
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teachers- the most vital part of the transformation of the Ohio

educational system. Unfortunately, it is an area where resources are

stretched to the breaking point. In mathematics, the Ohio Model for

Excellence in Mathematics (OMEM), a joint project between the Ohio

DepartrnetlideEducition and the Ohio Council of Teachers of Mathematics,

held over 60 regional meetings to prepare local leadership teams to

facilitate the full and effective implementation of The Ohio Model

Competency-Based Mathematics Program. Funded with inservice dollars

provided through the state's portion of the Dwight D. Eisenhower National

Program for Mathematics and Science Education, OMEM teams were able to

initiate the systemic professional development needed to implement the

model, but much more needs to be done.

Also funded by the Eisenhower program, 48 grants for partnerships

between higher education and local schools were distributed for the

purpose of inservice mathematics and science teacher education in 1991.

This represented a slight increase in'ttiis effort'from only 26 projects in

1989. :7

In 1990, Ohio sLiccessfully won one of. the &it ten State Systemic

Initiative (SSI) grants administered by the National Science Foundation.

Ohio's SSI, Project Discovery, divides the state into eight regions to
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efficiently deliver teacher inservice instruction in mathematics and

science. Project Discovery's goal is to develop leadership teams of

teachers and scientist/mathematicians from each of the eight regions

who will trainmathematics and science teachers in their regions. These

region§ are governed- at the local level by 'collaborative leadership groups

that include persons from all areas of the learning community in the

region. Over half of Projtict Discovery's funding comes from Ohio sources

The regional delivery structure established by the Ohio Department

of Education through Project Discovery is being articulated with all other

Department efforts as an important vehicle to transform the entire

educational system, beginning with the mathematics and science teaching

force at the middle school level and quickly evolving to include

instruction at all levels, the development of materials and techniques for

schools, preservice teacher education, and the recruitment of the rest of

the Ohio community, including Ohio businesses and industries, parents.

and other community members.

We belieye that the entire community of learners must be involved in
, .

order for a complete transformation of the educational system to occur.

, "!
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What can the federal government do?

By the fall of 1993, Ohio will have mathematics and science

curricula based on world-class standards. That is the easy part. The hard

part will be the translation of those Ideas, techniques, and materials into

the schoorsT" -Paper transformations can be accomplished easily. The real

transformation will occur in individual buildings and classrooms in every

community in Ohio, from Cincinnati to Columbus, from Cleveland to

Gallipolis, and from Bryan to Ashtabula. The transformation must reach

all of Ohio's 50,000 mathematics and science teachers and all of the 2

million students of our state.

The assistance provided by the Eisenhower program for Mathematics

and Science has been helpful, but it is simply not enough. But if we are to

attain our goal of "the best in the world" through a transformed

educational system, and if we are to have a truly mathematically and

scientifically literate citizenry, decision makers who have been

empowered to succeed in an informatiW society, then we must find

additional:resources for implementing of the shared vision for the

transformation.

Within this shared vision for transforming mathematics and science

education, are several priorities that must be supported at the federal
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level. A new infrastructure for education must be built at the community

level. Everyone in the school community must understand and accept his

or her stake ,in the transformation of science and mathematics education.

Additional federal dollars must be targeted for collaborative efforts at

the comfnunity level.- For example, more fideral program approval

decisions need to be made based on the degree to which local businesses

and industries, community leaders, social agencies, and citizens in

general are involved in educational reform.

A critical need exists for federal support of the redesign of whole

schools especially for the redesign of mathematics and science education.

The development and implementation of' mathematics and science

programs based on world-class standards such as the Ohio Model

Cornoetency-Based Mathematics Program and the Ohio Model Competency-

Based Science Program must be a federal priority.

Developing preservice and inservice programs that help
_

mathematics, and science teachers excet in redesigned schools-represents

another- critical priority that requires increased federal support.

Programs based on the trainer-of-trainer model such as Project Discovery

and the Ohio Model for Excellence in Mathematics will have a tremendous

payoff in the future in terms of true systemic reform. All implementation
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and professional development efforts inevitably succeed or fail based on

the powerful nature of teacher-student interactions. Every teacher must

be touched by the school transformation process on an ongoing basis. Many

trainers who ,share in the vision of the transformation of mathematics and

science.education areneeded.

Our mathematics and science transformation will truly be the

gatekeeper to a competitive and prosperous America. We in Ohio invite

the federal government to increase its commitment to strong learning

communities and become a full partner in the transformation of Ohio's

schools. In order for all students to have access to a world-class

education in mathematics and science, we must all join in the spirit of

America 2000 and transform education for the information age.

66...949 (232)
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