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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 Committec met, pursuant to notice, at 9:30 a.m., at NASA
Lewis Research Center, 21000 Brookpark Road, Cleveland, Ohio,
Hon. Jonn 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 igsue 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 tie
Federal Government.

We will focus specifically upon the experiences of Ohio. I'm very
pleased that the Committee is holding this hearingein Cleveland
and, in particular, at the NASA Lewis Research Center. 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 inath, 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 strides—time for a
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new American enterprise—time 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 iust 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. 1t 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 thet 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 pumber 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.

1 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 Communrity 1998, which, if they work out their prob-
lems, is going to start up next January lst. 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-
ineering students. Also, this year I've introduced S. 685, the
ummer 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 toc small a base. So, a 48 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 graasrcots 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 “Reformn 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 illiterste . . . 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-
Jorce 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
vrill be added in 1995. According to testimony provided for today’s
heuring 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 child—black or
white, male, female, rich, poor—should 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 Cieveland community for their hospitality
and for helping us put this together today.

PREPARED STATEMENT 0F 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 Educaticn 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 strides—time for & new Armerican enter-
prise—time 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 acroes the board, and to improve math and sci-
ence education in particular.

1 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 thia 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
Federasl, stote 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
addx:ss reform in S, 2, the Neighborhood Schools Improvement Act, which I cospon-
sored.

Setting goais 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 afford 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.

1 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 cur Chio students to compete better in the future.

It is important to emphasize that the entire American workforce will need to
have its shilis upgraded, ot just those who intend to pursue a mathematics, science,
or engineering career. Qur 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 Naticn is dependent on ensuring
that women and minorities have & full range of career choices open to them.

One recent reform Ohio implemented is 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 child—black or white, male or
female, rich or poor—should 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 end math literacy to every Ohio student. Unfortunately, we could not have
all of the innovative program creators, teachers, and students testify today. We ap-
g:eciate the assistance of the Cleveland public schools, Tri-C; the Chio Academy of
Sciences, NASA Lewis Research Center, 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, 8 Nobel Laureate in
Physics, I might add. Dr. Wilson is also a principal investigator for Project Discov-
ery; Dr. Arthur White, Director of the NationnFCenter for Science Learning and
Teaching in Columbus. The center ia 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, Cump 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 hospitality.

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 through
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. HairstoN. 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. HarsToN. 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 technologi-~al-
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’s 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 todsy.

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 finally, 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 Chio'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 acad2mic 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
E0,000_ high school juniors in the State of Ohio annually. It is a real

argain.

e Early Mathematics Placement Testing Program stimulated a
statewide dialogue between the Ohio Board of Regents and the
Ohio Degartment of Education, among educators at all levels
around the state who were generally concerned about the success
of <"udents 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.
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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 adelﬁuate 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 Teacker 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 retzined as teachers in Ohio.

As you can see, the improvement of mathematics and science
education is and remains a high lpriorit;y 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 impertance of increasing
the nunbers 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
system—change that would ultimately reach into everv 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 ia
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 comprehengive, 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 ¢aution that the orches-
gxiiltipn for change is not easy, but then nothing worth having usu-
y is.
In its eariy phases, Profect 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 tc 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
w0 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
fized 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 tc seform 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 illefer 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 PRGFESSOR, 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 efferts 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 teachers—we
call them teacher leaders—to teachers who suffer the handicap of
elementary school certification, which means in many cases not
even a high school education in mathematicr and science. But ev-
erybody is learning together. Everybody is coflaborating. 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 gtate 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
rether than being lectured at. But 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-
sRair 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-
ron(rinents 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 echools 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 systern 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

A
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oing wrong with our present education. The National Academy of
gciences has never been asked to perform a study of this problem;
that is, to investigate the diagncses 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 the 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 have, 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 work—and
this includes Robert Slavin, James Comer 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 country—they 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,! DIRECTOR, NATIONAL CENTER
FOR SCIENCE TEACHING AND LEARNING

Dr. Wuite. 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-L 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,
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 and 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 te 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 as 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. QOur
mission 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 science
with other curriculum areas, with specific focus on curriculum in-
tegration of math and science. Although we intuitively sense the
benefits of an integrated curriculum, the research base is quite
small in this area, 8o 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 research 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-
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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 aémy 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 vhich the reform efforts of the
1920s and 1960s attempted to solve. The concein is that 25 years
from now we will be 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
findings 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 t-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
o 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 concerne.

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
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the parameters for science education research; informing and ac-
tively involving both researchers and practitioners in science edu-
cation research; develolping effective means for the infusion of sci-
ence education research enterprise and science education research
findings into science teacher education preparation, pre-gervice,
and enhancement or in-service programs; and finally, develeping
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 comgplex 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 make—in terms of restructuring
school schedules, for example—to accommodate the suggestions of
newly professionalized and revitalized teachers.

I thank the Committee for this invitation to appear here today. 1.
firml{ 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 Scicace
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
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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. PagrrisH. 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 <ome successful pilot projects, some in
states and some in local school 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 entirs nation would be proud of that.

So I would urge {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 it
to 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 is
of 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 instea 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 teack and
reteach in all possible combinations until students can apply them
and use them to solve problems and create new knowledge.

ond, we must, especially in the early years, focus our atten-
tion on the area of mathematics and science, on tapping into the
natural curioa‘izy and inquisitiveness and inventiveness of very
zoung minds. We must resist the urge to think that if we put a
unch of facts on pages of textbooks and give thera to students
early enough that somehow we will be ahead. I corntend 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 pienty 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 will
be 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 are
in the problem-solving that they will want to do, that they will be
compelied 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 anywhere
in 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 a8 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 acilities 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 n
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 agsessments
t}}llat é:an 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. 1 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 studenis that somehow the: are not capa-
ble or they are not deserving.

Mfylv geventh point: Yes, we do need more time for science and
mat 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 suﬁport 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, 1
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
strengths—I know there are some—as well as our weaknesses, I'm
aware of our performance on the Ohio Proficiency Tests, and I'm
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 gystem
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 wil! 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 improvements—and I believe we will—! 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 neeé)less 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
burcaucracy 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 (io 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 horme. We're having a long period
where children are out of schoc” ~ he afternoon. I'm just wonder-
ing where our emphasis should me of the studies that I saw on
Asian-American families, a big «.:rurence was the expectation of
the family. There was a concentration on what was expected. Chil-
dren rose to that expectation. is 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. HarsTon. 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 is 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. WiLsoN. 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 ke 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 for—] 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 schools—i 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 find 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 GrLENN. 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. WarTe. 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.




25

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 transiate to the
school system. A

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 probsably 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 to take
over a lot of society’s forming influences that used to be in the
family?

Dr. ParrisH. 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 wherewitha! 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
scheol. 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 coinmunities, 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 {ot 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 Comer
model from Dr. Comer at Yale involving familﬁ, involving parents.
But again, I think we have to be careful with that 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 aﬁproached 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-
se.f. 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 familK 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.




Dr. HamrstoN. 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, as
an 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. Wison. 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 Goodlad’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 inde{)endent evaluation structure which can carry out
these kinds of classroom observations, and not just in the average

classroom as John Goodlad 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 be
really helpful if we put more money into them so they could do
things properly, help them to make their expertise available to

other 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 knowledge
that they are providing. The Reading Recovery teachers are work-
ing overtime, double overtime, because of the lack of supfort for
actually taking expertise from one school to another. So would
plead with you that we change from assessment to evaluation, from
tests to observing what’s Eoing 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 wrong
in 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 elp 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 the
country 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 may
have to give this person all sorts of remedial education to even put
him to work in your shop. So the certificate means ve little any-
more. I don't think it means as much as when I was in igh 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 family—I keep coming
back to the family—expectation. I think things were not as differ-
ent from one school to another as they are now.

If you don’t have testing, what kin of a standard can a business-
man expect if he sets out to hire people and has—what 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 © 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 1 get misquoted, I'm not px:lposing 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. WiLson. I absclutely agree with you, Senator, but what I am
saying is, if I am a businessman, if I am looking to hire somebody,
tﬁpically what 1 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 passeé 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 da¥1

, 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.

Chajrman 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. WartE. 1 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-
nicies 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 '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. Parrisy. 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.

66-949 - 93 -~ 2




30

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 cur cap-
ital property—capital in education means the school plant—and
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 wﬁen 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-
i:y that they create. How do we help them do that is our real chal-
enge,

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. WiLsonN. 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 that 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. Waitk. I couldn’t agree more with Dr. Wilson. Maybe using
facilities more and the buildings open more, but net for each stu-
dent. We have smaller groups, more hands on, give teachers time
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 nreds 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. 1 believe he has a 1¥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,! 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 Coliege. 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
Troy—whose picture graced the video there—and 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 ’%oung
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 program
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 tke 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 classrcom.

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.

Prior—this is really critical too—prior 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
consultant—actually 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
?_lso in the written testimony. Let me just quote the first three
ines.

“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 teachers—and
I might add 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 coming year, we're
%omg to double this by bringing these third graders back again as

ourth 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
Pli?je(l:t 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 because—we’ve listed about 19 points on
this written testimony. Let me highlight three or four: The schools

(o T
c}\j




35

have made the Center program—I think this is critical—the
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 is—I think
they're all important, but time doesn’t permit—the 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 School—you saw a bit of a
clip of it there—takes advantage of excellent existing facilities, vo-
cational and technical student assistance—the big kids help the
little kids—and already established school district cooperation to
gring high quality, inquiry-based science experiences to all stu-

ents.

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
grade—by coincidence, I guess, not by design—in 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.
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Chairman GiLENN. 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,! PRESIDENT, OHIO AERC-
SPACE INSTITUTE; ACCOMPANIED BY RENEE KENT, GRADUATE
STUDENT, UNIVERSITY OF DAYTON, AND SUE ZEPP, TEACHER,
WOODRIDGE ELEMENTARY SCHOOL, CUYAHOGA FALLS

Dr. Saukinp. 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 ‘:rriched education by being exposed to industry and
government perspectives.

Collaborative activities within OAI are conducted by focus
groups. These are networks of co''eacues from the three sectors
who develop common strategies in botun .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 r aterials, propulsion, power, computer
simulation, dynamic systems and control, visualization, and air-
craft icing—something 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-

! The prepared +tatement of Dr. Salkind appears on page 151
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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 OAI 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-
gsion 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 engirieering 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.
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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. Tie 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 meodels 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 fundinf 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.
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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 Prograrm, 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 rescurce 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
(Iguestions of Ms. Kent and K’lrs. Zepp before we get back to Dr.
orter.

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
Ohnio, 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
Motion—I 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 ail 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, Zepr. 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. Zerr. 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 corne 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.
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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. Zurseck. Normally when they come in they’re in a team sit-
uation.

Chairman GLENN. Just pick up that mike.

Ms. Zurseck. 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 morning—is 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. Prem 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. Opara. 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 altsrnative 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 Wr())Omen in
Science, Engineering and Research Institute. The B-%VISER Insti-
tute 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 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
Coliege 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 workshep 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 merbers 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 Enowledgeable about science ca-
reers and the ways in which to assess them. They will be ver
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, SofTech, 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-
resenited as shown on the attached list of participants.

The staff for the B-WISER Institute consisted of Dr. Ted Wil-
liams, Project Direcior 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
sistem. 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 GreNN. Thank you very much. And we will keep the
record open, as you requested, until the 10th or a couple days
beyond that.

Ms, OBaraA. 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, BurLEr. Good afternoon, Senator Glenn. We bring you greet-
ings from Cincinnati, Ohio, and we’re very happy to be able to tes-
tify today.

M?2SE 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 19892 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 (%ouncil 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. Alsc, 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.

1 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 Enginéers, 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,! 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 stutement 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,
“1 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-
g’nieatening so that science courses become exciting opportunities

earn.

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 rS%rchool.%tudents who success-
fully complete the course will qualify to receive coliege 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 participating 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 dene. 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 vho
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, includirg the
need to revise and organize science courses. The schools get can
only do this 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 us—all of the above, maybe?

Ms. TurpIN. It's 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. TurriN. 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 gcod math.

Erik, what turned you on to M2SE?

Mr. TrHoMas. 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, -
bu}sl 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. Taomas. I want to be a computer designer.

Chairman GLENN. Computer designer? That's a fertile field these
dl?ys, 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-
hax:, a?bout getting the parents involved with what the kids are

oing?

Ms. VEeasLEY. 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
M?ZSE 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 to touch 51 schools in
the greater Cincinnati area and northern Kentucky and about
2,800 students.

Chairman GrLeNN. 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
aﬁlld learning in a cooperative way how to approach those kinds of
things.

Chairman GLENN. Dr. Batra, I have—let 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 1 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 GrenN. 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.

Chairiman 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 were—I
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 model—just to digress here—they 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 had—is 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 universities—once 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
bot}illgenders. Is self- confidence one of the major problems you face
in this?

Ms. Opara. 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.

I 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 1 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
had—perhaps 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 cur 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.]
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APPENDIX

TESTIMONY to the COMMITTEE ON GOVERNMENTAL AFFAIRS

PROJECT DISBCOVERTY

Ohio's Statewide Systemic Initiative Program
ir Mathematics and Science Education

Elains H. Hairston
Chancellor
Ohio Board of Regents

NASA Lewis Research Center, Cleveland, Ohlo 7/7/92

It is, indeed, a pleasure to be with you today to discuss Ohic's current
mathematics ené science education reform efforts. The State of Ohio and the Ohio
Board of Regents have & long history of working colleboratively through K-
12/higher education linkages in eddressing the serious challenges facing todey's
students as they prepare to eke their place in & socie'ty that is increasingly
advanced technologically. Our world todev ancd the cae our children will provide
legdership for in the future is one that demands & high level of skil. in
approaching &2d solving problems througl the ability to think critizally and
creatively, end through the effective use of technology. It is e well documented
fact that mathematics educadon and science educetion in the United 3tates bave
fallen seriously behind that in other netions andé Ohio is no different then her
sister stales in this regard. While Ohio ranks sixth among the states in science

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

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

anc technology ecduczucxn. The need to increase the level of actievement for ali
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students, but especially for students {rom underrepresented groups who will

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

action if we are 10 prepare students to take their place in the workforce ol the

future.

Project Discovery, Ohio's statewlde systemic initfative in math and science
education, focusses on preparing middle-school students for these challenges by
developing their ability t6 critically analyze problems and find solutions, using
the principies goined in the study of mathematics and science. As suck, it bullds
¢n the exemplary resources of K-12 and higher education and stands firmly on the
shoulders of dedicated educaters and community leaders who, fifteen years agc,
were on. the leading edge of the reform effort thst is currently sweeping the
nation.

Today, ] wan to give you a brief overview of Project Discovery and its
importance to Qhio. But first, let me say that the success of Project Discovery is
predicated on a long history of esncerr about the academic preparation of
students in mathematics and science, end is built or the lessons we learned
tkrough past initiatives. From our esar!y efforts, we gained & sense of some of the
essential ingredients {or long-term change - colleboration - strong K-12 end
higher educatior linkages - early intervention and an investment in how
studeris learr as well as what they learn - anc finelly, the importasce of

demysiifying math and science for these young minds, replacing fear and
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unocertainiy with the excitement of healtby angagement with the challenges these
ereas of study have to offer and the confidence that comes through continuous

improvement rather than continuatl failure. R

More than fifteen years ags, we became concerned about the academic
preparation of students a5 they were leaving high school and entering college.
Al that time, & concerned faculty member and & high school mathematics teacher

LY began a dialogue that, in 1978, blossomed into the Earlv Collegs 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 and all major colleges and universities as it seeks to identify students'
mathematics deficiencies in their junior year of high school -- time enough for
some students 10 correct those deficiencies in order to entsr college with & solid
foundation and a greater chance for academic success. It also influences
mathematics curricula revision ir schools. The Program has gernered the
gitention cf at least twenty other swtes who have since replicated this program.
It is & successfu] win-win relationship betweer schools and colieges and done at a

very low cosi: $175,000 to test over 60,000 students annually.

The Early College Meth Plecement Testing Propram stimulated e slatewide

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

. Education, end educaters a1 all levels around the state wbo were generally
2
-
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concerned about the success of students in meking the transition from high school
1o college. The result was ibe devalopment of a recommended course of college
preparatory study 30 that students and educators could be clear on the minimum
expectations for academic preparation as & prelude io college lavel work. This
provided an important too! in fncreasing students' academic success through
providing & clear sense of direction and opportunities for feedback between
secondary educeation and the college experience. It became yet another

cornerstone in Ohio's reform efforts.

As you can see, early intervention initistives in the areas of mathematcs
and science education, and generally in educetional reform, focussed on high
school to college transition. These efforts are essential. However, they do not
sufficiently address the ever deepening concerns we all share about the
preparation of students ir math and science. II weA are to truly shape the future
and prepare today's students for tomorrow's workplace challenges, we must reach
voung minds early in their formative educarionsl vears and transform the way
students -~ and teachers -- approsch math anc science education. We must
demystify the learning process and fully engage students in bhow one crircally

analyzes preblems -- providing them opportuniues to find out for themselves how

and wby things work and to allow them to become experts in taking knowledge

geined through classroom and lab experiences into other arenss -- & skill that will

no: only enhance their mathematics and science ability, but ore that has far-
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reaching impact in all scademic disciplines and will source their ability to provide
effective and informed leadership and inspire future technologicsl advances that

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

Through the federal funding provided by the Dwight D. Elsenhower
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 collaagues at colleges and universities across the
state, 1o 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 boerlx further enhanced
through suech programs as the Teacher Leadership Consortium, an initiative
funded through the Ford Foundation and the Cleveland Foundation that focusses
on the professiona! development of the teacher and, specifically, on bringing
colleges of education across the state together in designing efforts 1o increase the

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

As you car See, the improvement of mathematics and science education is
and has beep 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 & statewide systemic initiative in the

- erea of mathematics and science education. We had lsarned the importance of
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collaboration and early intarvention through our past efforts. We had learned the
importance of providing young students new kinds of learning experienou and
invigorating lenrning environments. We bad learned the value of developing
teschers {o design these kinds of experiances and the importance of increasing
{he number of minorities and women educators as a prelude to encouraging the
flow of these underrepresented groups into the mathematics end science pipeline.
We had learned bow 10 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 Natiopal Science Foundation Statewide Systemic Initiative

provided us with the opportunity to develop this kind of system-wide change and

thus, Project Discovery was born.

The past two years have been very exciting for us. We were extremely
plessed to be one of the first ten states awarded funds through NSF for this kind
of venture. Project Discovery represents & mejor turning point in our history of
efforts to effest change in mathematics and science education. Through available
funding, our previous initiatives were only able 10 provide short-term
interventons and locallv-based programs such as workshops to enhance
classroom teaching iechnigues or curriculum design in an specific classroom or

school system. The NSF funding opportunity challeaged us to define a more
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comprehensive, statewide and long-term approach 1o {mprove the teaching of
mathematics and science.

Project Discovery provides us witb the opportunity to integrate many of
Ohie's existing initiatives, resources and personnel and provide a comprehensive
approach in working toward & common goal. Instead of isolated initiatives which
address an individual 1eacher, school or issue, we were challenged to bring
together diverse groups of teachers, educators, administrators, faculty,
legislators, parents, students and ommunity leaders 1o collaboratively define
problems and design strategies end structures that would be broad-based and
sustaining -~ coordinated at a statewide level, but based in local communides.

Let me caution that the orchestration for change is not easy, but then nothing
worth having usually is.

in its early phases, Project Discovery is .ocussing on the training of
existing middle school teacners through professiopal development activities in
mathematics, Ecience, and in the teaching/learning process itself. These
teachers will then teke that knowladge into the classroom as they design
experiences for students that will encourage the studen: o0 learn mathemetics and
science by doing mathemetics and science and discovering for themselves bow and

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

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

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

have a basic scientific and methematical lteracy ase wil! have a significantly
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enhanced ability w0 succesd in sny relevant mathematics, scisnce or technical
course and, in {ac:, will have an excitement and enthusiasm for mathematics and

sclence. They will be confident learners.

Integral 1o Project Discovery is 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, Nobe! Laureate in .
Physics and Professor at The Ohio State University; Dr. Jane Butler Kable, a
leading internationa! scholer in science education at'MiAmi University; Dr. E,
Garrison Walters, Vice Chancellor at the Ohio Board of Regents; and Dr. Narncy
Eberhart, Director of the Division of Curriculum and Instruction and Professional
Development at the Chio Depertment of Education. Governor Voinovich, Dr. Ted
Sanders, State Supe:‘in'tendem of Public Instruction and I have also pledged full
support of the Project. The real heros in this project, however, are the
committed parents, tsachers, legislators, community leaders, and students who
take these innovative approeches to teaching scietce inte the clessroom &nd who
will join together in designing efforts to address the specific needs of their

particular region cf the state.

Project Discovery has provided & mecheanism for different sectors to work .

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

T

(," ]

ERIC

by '4




Q

ERIC

PAFullToxt Provided by ERIC

65

It has become the catalys! bringing diverse groups together with & common goal.
It has encouraged the creation of new linkagas md'sondmod others. Most
imporiantly, it bas brought the K-12 and higher education sectors together to
create an infrastructure that will encourage solutions across boundaries. This
regionally-bssed structure helps other funded initintives 10 work together
through Project Discovery to meximize the use of financial resources and share
prolessiona! expertise. Project Discovery has also provided a mechanism for
inereasing the public awareness of the fundamental importance of mathematics and
science to the nation's current and future standard of living -- & strategy that

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

We feel fortunate in Ohso to have received this generous grant {rom the
National Science Foundation and urge that such programs de continued.
However, lhe problems facing our schools are deep-seated and serious. They
cennot be fixed by one project with five-year funding. Systemic change wiil
occur only with the help of ali stakebolders working together and through long-
term efforts. Collaboration is time-consuming and sometimes difficult, but well
woTth the price in crealing strategic end innovative approaches in finding
sclutions 10 the concerns we all share for Ohio's future and the future of our

netion in preparing students for the challenges they will fece. I applaud the NSP

on its bold approach 10 reform iz mathematics and science and urge that broad-
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reaching iniliatives such & the State Systemic Initiatives Program be encouraged

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

by the year 2000.

1 would be pleased to answer any questions you may have.
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A National Plan for Overall Educational Reform
Kenneth G. Wilson

Project 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 1980's 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 answered. 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
10 try to overcome these weakaesses, Unfortunately, their energies have been exhausted bringing
reform 1o 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
in Mathematics and Science Education and in part by the State of Ohio Board of Regents and Board
of Education. This paper is NOT a description of Project Discovery. Project Discovery is
restricted to Ohio and 1o mathematics and science only. '
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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 leaming.
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 probiem-solving, the art of
coping with life in an organization, and other arts are missing from most (not all) classrooms, too.

Asscssment of these aris 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 teachers' problems in schools.

The U.S. has nine powerful resources for solving the problems of a typical school or
college classroom. none of which are adequately incorporated into current planning for reform.
Firstly, there are five underutilized resources for classroom teaching. They are as follows:

1. The mary gxcgptional teachers, principals, and superintendents whose expertise

enables them to cope with problems which many of their pecrs find hopeless.

Students and their ability to take on responsibilities including teaching each other, both
in and out of school.

The treasure chest of rgforms already underway, with those having a long track record
being especially valuable.

The accumulating storehouse of research knowledge about education and learning,.
The ongoing . .uaelogical revolution in computers, electronic communications, and

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

1. The majority of over two million practicing U.S. teachers and what they could

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

The process of research, development, and product redesign widely used in industry

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

costs simulancously.

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 cconomies of scale in

the costs of reform because of this large amount.

The palitical power of educational reformers throughout the U.S., if they were to unite

behind a single gverall plan for reform.
The classroom resources can be used to meet two distinct goals. One is to improve the qualit of
instruction; the other is to leverage a tcacher’s own teaching efforts with various other clements of
teaching and leaming. 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 Gpoons
these resources provide and make the most promising options available to individual teackers
(including professors). Just 1o start with, the craft knowledge of tens of thousands of exemplary
teachers nationwide has to be identificd and evaluated, which is already too big a task for
individual teachers or schools to carry out. Options identificd by an RDR organization are needed

10 help teachers in areas such as:

quick recognition and diagnosis of student problems

quick recognition and constant nurturing of student tdents

achicving highly overlapping instruction in content areas and the arts mentioned carlier
encouraging and evaluating originality in students rather than demanding standard
answers

obtaining access to materials (including software) that have been 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 al] students regardiess 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 uny university group or non-
profit organization, and current professional development rarely achicves 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 leam:

- how to sperd 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 moie efficient so that their organization could afford to pay the supplier
of professional development and release time for professional development from the savings
achieved through extra efficiency.

The reform 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
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cfforts (for example by Seymour Sarason and Michacl Fullan) and observations of current
reforms. The reform plan includes a plan for the study of overall reform by all partics that have to
“buy into" ah overall plan. The goal of the study is to build a unified socicty of reformers
nationwide with an accepted single process of reform and political muscle to ensure that the reform
process is carried out to climinate 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 rcs'mlcturing 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 classroom trials and cvaluations.

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 schoois in time by a process of market growth to saturation. The

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

them to carry out ever larger rcdésign projects fucled by a growing customer basc among schools.

The plan assumes that the market is close to self-supporting after a start-up phasz, 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 cvaluation. 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 subsidics. This stari-up phase will require a major build-up of educational rescarch

groups in rescarch 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 respecied 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 prograrns 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. Content 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 scicnce 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 ahsenge of a multibiilion 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 piccemeal efforts of individual reformers. Individual teachers will no longer be
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reinventing old 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 converting this paper vision of reform into actval human

systems engaging millions of people remains awesome.
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Pullets for Testimony of K. G. Wilson on Discovery
1. Discovery itself is off to a rousing start with teacher werkshops already underway
2. The problema of education in the inner city are far from hopeless [ have seen this
personally in a visit to a Chapter | "Success For All" school in Baltimore, a
program of “whole school restructuring” established by Robert Slavin.
Discovery itseif cannot aupport whole school restructuring efforts.
. What Discovery needs now is an overall systemic rcform cffort. minimally supporting
Slavin and others who are building expertise cveryone needs.
. But first, Discovery necds a diagnosis of why the present system fails, based on
evidence (analogous to airplane crash evidence from a black box).
. A modest set-aside from Chapter I could finance an overall systemic reform effort for
Chapter I schools.
. The set-aside should also support
- support for staff to disscminate effective restructurings
- professional development of teachers in restructured schools
an independent evaluation system covering all promising reforms.
. A powcrful constitucncy is needcd to support the set-asidc, similar to the
constituency backing the new Mathematics standards of the NCTM. An
existing independcnt commission reviewing Chapter | provides a start.
. The set-aside is a logical place to cxperiment with Total Quality Manageimnent.
. 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 rcscarch, development, and rcpeated product redesign. It is time to

usc the same proccss to help achicve the National Goals for Education.
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The Obio Discovery Project and Overall Systemic Reform

Testimony 10 the Government Operations Committee of the U. S. Scaate, July 7, 1992.

Submitted by Kenneth G. Witson, Hazel C. Youngberg Trustecs Distinguished Professor,

The Ohio State University.
* Address: Smith Laboratory, The Ohio State University, 174 West 18th
Avenue, Columbus, Ohio. 43210, tcl 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 fundcd by the Nationsl Science Foundation in its Statewide Systemic
Initiatives Program. You havc‘ asked that T focus on further nceds from Federal agencics for
the project 10 succeed.

I am a co-Principal Investigator for the project along with Janc Butler Kahle of Miami
University of Ohio. E. Garrison Walters of the Ohio Board of Regenis and Nancy Eberhart of the
Ohio Department of Education scrvc as co-Project Dircciors with us.

An Exccutive Summary of the Discovery Project is enclosed.

The Discovery Project builds on major previoué successes in cducational reform in the
State of Ohio. Two statewide projects provided special inspiration for us. Reading Recovery, a
program of carly intcrvention for first graders at risk of failure in reading, is now in fory-two
states, and thc Early Mathcmatics Placement Testing Program has also becen widely copicd in
other states. In addition, as a rclative ncwcomer to Ohio, I have found that there is morc savvy
among cducational reformers in Ohio than any other state 1 have dcalt with.

The Discovery Project itsclf has built up remarkably quickly in the ten months since the
beginning of NSF funding for the projcct. We are ahead of schedule and holding to our budget.
Collaborations are now building in all cight rcgions spanning the statc. Two regions have
already sclected leadership teams who are now into their year of training preparatory o
helping to cstablish regional centers for mathematics and science cducation in their regions.
*he Northeast teams are currently at The Ohio State University participating in a six wecks

long summer workshop for middle school tcachers that they will themselves offer a year from
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ow. The West region teams arc simifarly cngaged at Miami University of Ohio. Eighty
classroom teachers are participating in this yecar's summer workshops; over the next four
years this number will grow at least five-fold as the regious start up their own workshops.

Most gratifying to mec personally has been the extraordinary outpouring of support for
the Discovery project, from Govemar Voinovich and the Statc Legistature {providing new
moncy to match the NSF grant despitc scvere budget shortfalls) to the dedicaled grass roots
support in the rcgions. The Discovery staff has worked long and hard to meet the high
cxpectations around the state that Discovery has gencrated.

I now tum to the issuc of further Federal support necded for Discovery to succeed. I will
give you my personal views on this issuc: T am not speaking for Discovery or any other
organization. My views have bcen shaped by a year of investigation and reading and
participation in a National Academy of Scicnces study to be mentioned later.

I belicve the long term success of Discovery is heavily dependent on expanding support
1 overall systemic change in our school system. The reason for this is that the staffs of many
schools, especially in inncr city surroundings, arc overwhelmed by the problems they face. It
is very difficult for individual teachers. of mathcmatics and science or anything clse, to cope
with thcse problems in isolation. Overall systemic change is nceded to cnable teachers
throughout a schoal to sect common lcaming goals for their students and then work
collaboratively to sce that these goals are achicved. This kind of change cannot be schicved in
the Discovery project itself bccause we have no mandate or funding to cxtend our effonts
outside of mathematics and scicnce.

I am happy to be testifying to the Govemment Operations Committee because I sce the
prablem of overall systemic change as not a problem demanding new moncy, at least for the
next few years. Instead ! think it is morc important to redircct a modest fraction of some

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

discuss thc cxample of the Chapter | program for disadvantaged students. This program is

currently funded at over onc hundred times the total funding for Discovery and the other
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twenty Statewide Systemic fnitiatives combincd. At present the bulk of Chapter 1 funding,

despitc the best cfforis of all persons involved, is not addressing root bl of the

1 [ 4

unsatisfactory status quo in Chapter 1 schools. It is hard for Discovery 10 succeed when it has 2
hundred t0 onc funding disadvantage against a program such as Chapter I which is not alresdy
achicving the change that Discovery is asked to producc.

I will be precise on the problem that is not being addressed through Chapter I. There
scems o be a comprehensive lack of cxpertisc in most inner city schools to recognize and
overcome the deep problems they face, and the problem with Chapter I is it rarely helps
teachers 10 acquire the expertisc they nced to be successful, as success is now defined (for
cxample, by the National Goals for Education).

In my own search for the cxpertisc that could resolve this problem, I visited the Bernard
Harris Elementary School in a disadvantaged ncighborhood of Baltimorc. Bemard Harris is one
of over thirty Chapter I schools implementing Success For All, a “wholc school restructuring”
program developed by Robert Slavin of Johns Hopkins University with many collaborators.
What 1 saw at Bernard Haurris gives the lic to pessimists who belicve that imner city children
are 100 stifled by problcms in thcir cnvironment to take an interest or succeed in ¥ ¢ - 1ic
endeavors. 1 saw these children glued to their books or reading to cach other and ¢ while
exhibiting cxemplary discipline. 1 was able to read the "™ .cat Support Tcam® manual of
Sucness For All which describes how teachers can collaborate with other profcssionals to build
parental support for their children in school. resolve aticndance and health problems, and
cope with extreme discipline problems. These arc all issucs (hat underlic the hopelessness  that
many people fecl about inncr city cducation, and the manual summarizes a lot of know-how
that is not in the hands of tcachers at non- Success For All schools but also requires a strong
collaborative culture 10 be cstablished in a school, which is rarely the case unless a specific
restructuring plan has been implemented in a school.

While | visited only Success For All, it scems clear from my studics that there are a

number of schoo! restructuring programs with similar achicvements, including James Comer's
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school Development Program, Ted Sizer's Coalition of Essential Schools, Henry Levin's
Accclerated Schools, and a program organized by 2 non-profit company called Ventures in
Education.

in conversations with cxperis on school restructuring, it is clear a1 lcast 10 me tha these
programs arc still at the carly stages ¢ " developing the cxpertise that will be necded for overall
sysicmic change supporting the Discovery Project. In particular tcachers in the program |
visited still have too many classcs in a day and 100 linle professional devclopment to be able to
meet the strict cducational needs of the National Goals.

I think what Discovery nccds as a minimal companion cffort in overall systemic reform
is for Slavin's group and other well-established restructuring programs to be able 10 seiect onc
or more schools in their program to reccive extra help. In retum these schools would agree to
try out altemative ways of structuring the school day or week so that it includes more time for
orofessional development and lcsson preparation and less time spent in class. In paricular,
since the National Goal relevant for Discovery i< to be “lirst in the world”, it is crucial that we
be able to offer our tcachcrs as much professional development and fesson preparation time as
our teachers’ competitors in Japan and throughout the Far East receive. As Stevenson and
Stigler have documented in their book The Lcaming Gap. Far Eastern teachers mostly spend
only thrce hours a day in their classes, and bencfit from a rcmarkably cffective program of
collaborative study of the practice of tcaching which they carry out throughout their carcers.
But there is another cqually important nced for Discovery, and that is 10 be able to abandon the
traditional educator's claim that high cducational quality auromatically rcquires more moncy:
to support smaller class sizes as well as shortened class schedules and more time for
professional development. Instead (in a scparalc papcr: an cxccutive summary of it is ¢nclosed)
I have identificd NINE resources for cducational rcform which presently GO TO WASTE because

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

hich arc scarce resources cspecially in today’s crucl budget climate. What Discovery nccds is

the trying out of alicrnative schemes to make usc of these ninc (or other) resources to reduce
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educstional costs in both dollars and the time of paid staff while still improving the quality of
education until the National Goals arc achieved.

My rccommendation to you is that thcre 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 gosla
of higher educational quality and lowcred dollar costs. Initislly the sct-aside could be a few
percent of the total Chapter [ budget. More generally it should support efforts to build more
expertisc than now cxista 1o provide ecducation in poveny-stricken cavironments. The n:oney
should be directed to the small number of people who can spend it most wiscly, aad for
Discovery’s needs the whole school restructuring programs ate prime candidates for this
support.

There are o'her nceds for the set-asidc. Onc is to build an indcpendent cvaluation
infrastructure that would provide arms-lcngth evaluation of prcgrams funded through the set-
aside as wcll as other claimed cxemplary teforms. Such arms-length evaluations are very
difficult to comec by today. A sccond nced is to support the strengthening of the core staff of
successfully cvaluated programs so that thcy can help more schools take advantage of these
programs. Finally there is a nccd to support incrcased professional development of teachers
working in restructurcd Chapter I schools. All these needs are important for the success of
Discovery.

A simple set-aside is not cnough. Therc is a nced to build a strong constituency backing
the set-ssidc program and cnsuring that it focuses or long tcrm school-based research and
development efforts capable of convincing and powerful advances. Unfortunately,
Administrations comc and go. and tend 10 be disdainful of programs begun before (hey took
office. There is alrcady an indcpendent commission looking into the needs of the Chapter 1

piogram. funded by the MacArthur Foundation and staffed in part by David Hombeck

Associates, that is starting to build this constitucncy. This constitucncy might be expanded to

clude many of the organizations that.alrcady support the new NCTM standards in

mathcmatics.
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A recent National Academy of Scicnces report entitled Rescarch and FEducational Reform
gives a balanced Overview of the somry staie of current {cderal funding for edicational
rescarch snd development. 1 recommend that this rcport be consulting in sny planning for a
set-aside, which would likeiy have a broader mandate thsn just to support restructuring
programz. The report addresses the need to rebuild the Office of Educstional Research and
Improvement in the U. S. Department of Education, which unfortunately will require new
money (10 be successfuly 1 have concentzaied here on the posaibiliu 1 of the Chapter 1 program
because 1 believe that is a more likely soucce of a successful overali aystemic change initiative
focussed on Chapter } schools, where Discovery's greatest challengea lie.

One cannot enter most schools without sensing that one ia taking a step hackwards Into
the late nincteenth century. Disks face front where the teachera desk aits, There ia no
telephone or other evidence of modem life. Why thia atark contrast to the world of business
and other professions? 1 think the answer is very dirccr. The U. S. has invested hundreds of
Jillions of dotlars in industrial rescarch, development, and repeated product redesigns in order
i0 schieve universal availability of many twentieth century products, from electricity to

lenh

p ications 10 air and automobile ‘ransportation, to computers of all kinds. In

every case, the immeusc invesiment has led 10 products which, after mony redesigna, are of

much higher quality and usefulness than the original inventions which sceded each industry.

Neverthelesa the redesigns are also far more cost effecive than the original invention. To
make the point, imagine trying to gct from New York 10 San Francisco uaing a World War |
vintage plane, compared to jumping onto a jct today. Think also of the immense investment and
accumulation of experience that guides today * sir transportationi employees, from design
engineers to reservation clerks to air iraffic controllers. NQO COMPARABLE INVESTMENT has
ever been made to redesign programs within U. S. cducation. Ali the reform programs one
cnzounters, including Success For All, are only modestly beyond the Wright Brothcrs stage. To
4y knnwledge. no cducational program has been redesigned even to the DC-3 level, let alone

the level of a Bocing 747. My rccommcndation is that we start making this investment with the
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sct-aside, and that we look for the sam: rctums 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 areas of
the cconomy o continuc the process of improving quality while reducing costs, following its
highly successful use in Japan. Total Quality Management cannot simply be mendated fur the
central issucs of cducation: curriculum and instruction, because it rcquires masaive changes in
the way thar cducation 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
invesiment in cducational rescarch and devclopment such as I advocate could help to' provide
the know-how that is nceded to introduce Total Quality Management to cducation. and this could
casily bec one of the goals for the sct-aside program.

The systemic reform movement in cducation is still very ncw, and many people cngaged
in reform arc pursuing individual add-on programs rather than becing part of the systemic
change movement. These programs range f{rom summer workshops that last a few ycars (o all
kinds of local business-cducation parincrships. In my view. the sysicm does have grave
weaknesses which no amount of add-on programs can fix, and instead we now heve to arrive at
2 correct diagnosis of what are the root causes of failure with the present system and then fix
these root couses. [ would hope that many participanis in add-nn projects would also s¢c that we
have a systemic problem and join the cffon to give systemic change top priority for limited

funding.

There is a very impuramt caution tn mentinn. The diagnosis of falure in a complicated

sys«em 1S no casy task., whether the system is as familiar as a car that will not start or as cxotic
as the Challenger shuttle that cxploded. There are complex human systcms whose failures can
only be diagnoscd by cxperis. consider the casc of airplanc crashes. wherc the causes can lie
anywhere 1n the airline transporiation system, from mechanical problems with an aircraft to
he proccdurcs pilots follow to check for icc on the wings. Nevertheless we have crack crash

investigation teams that arc expected 1o find the root causes of most crashes and recommend
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ppropriate fixes lo prevent a recurrence. In contrast, there have been literally hundreds of
commissions that have tricd 1o analyze the failure of our educational system since the
publication of A Nation at Risk. Onec of the more honest of these reperts- a National Academy of
Sciences rcport on Biology Education called Fulfilling the Promise -admitted that the cause of
failure rcmains a mystery. One task for your Commitice might be. in the spirit of Total Quality
Management applicd 1o the whole cducational system. fo insist that a carcful study be made of
all the differcnt candidates to bc & diagnosis of failurc of our educational system, and
recommend a process of elimination to pin down the corrcct cause of failurc. (These candidates
range from the claims that "The Amcrican Public docs not value cducation cnough™ to "present
day studcnts have no disciplinc anymorc” to "parents lack a choice of schools for their
children™ to my own nominces. namcly that we lack an in-scrvice cducation system on the
Japanese model and that we lack an industrial rescarch and development scctor to repeatedly
rcdesign kcy cducational programs like Success For All) Unfortunately. up 1o now the task of
diagnosis has been handled as a political power issue rather than a puzzle to be solved by
gathering and  sifting through evidence.

In conclusion, | hope thc cxpericnce of stariing the Statewide Systemic Initiatives snd

Discovery in particular can pave the way for a far more powerful program addressing oOverall

systemic reform. based perhaps on the Chapicr 1 program. Such a companion program to the
Statewide Systemic Initiatives could greatly enhance the chances that Discovery and other
sister projests will resolve the particular problems of mathematics and science cducation. |

thank you agan for the opporiunity to addrcss the Committee and hope you will find thesc

remarks helpful.
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Introduction

The Ohio Mathematics/Science Project Discovery sponsored by the National Sdence
Foundation and the State of Ohio proposes to improve the quality of the teaching and
learnir< of mathematics and science through research-based, long-term professional devel-
opment for practicing teachers. The objective is to create long-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 Distinguished Professor 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 inquiry-based science of
mathematics content cu;riculum for teachers; 2) instruction in inquiry-based teaching and
cooperative leaming; 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 science education. The profes-
sional development elements are based on the results of research on how students learn
science and mathematics. Resulls of this research call for revolutionary change 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 lentify the best and brighlest students Now it is clear that math-

Ohio Mathemalicy/Sclence Praject Discovery
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ematics and science education is needed by all students in order to achieve a basic sdientific
and mathematical literacy that will adequately prepare them for their entrance into college

and the ~vorkforce. The constructivist model of sstruction helps learners to experience the

How Do We Know?

Soura: Moovs, Joha A.
(1984) “Science as & way of
kmowing. Evolutosary
Mology.

. Develop s hypothesis by induction

Make i from the hypoth.

. Test the deductions

. tise conclusione irom the teste
o validets o falsify the hypothesis

Sclence as a seif
correcting way of
knowlng

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 tupics 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 hvpotheses through extended laboratory or ficld work. Faculty and staff are led

Ohto MathematicsiScience Project iscotery
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1o become careful listeners and observers, encouraging students to discuss and debate
points of confusion and <hallenging them to resolve dilemmas 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-based science and mathematics courses devel-
oped for this project.

The Ghio Mathematics/Science Discovery Project

The objective of The Ohio Mathematics/Sdence 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 wiio 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 working with these teachers. Essentially, selected scien-
tists will become the educators. These professionals (college or university faculty mem-
vers, 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 coniribute new re-

Ohio Mathematics/Science Project Discovery
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search to the field, will develop curriculum and dlassroom 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 vorkshop on inquiry-based instruction and will maintain

interaction with the two host sites for a period of 12 rnonths. After this initial vear, the

REGIONAL CENTERS'
SIX-POINT CHARGE

¢ Offer continuing professtonal
development for teachers.

fe Address a specific area cf program
B development or research.

o Develop an area of expertisc
within the program.

o Identify challenges specific to its
service region, and work with
regional and statewide rescurces
to address those challenges.

¢ Respond to the stated needs of
the schools and school districts in
the region.

o Increase public awareness of the
importance of mathematics and
sclence 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.

Ohio Mathemalics!Science Project Discovery
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Like host sites, the regional centers will employ a pattern of intensive training followed 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 and learning of
mathematics and science throughout 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 partnerships 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 sdience. This net-
work will not only enhance professional contact but will help project leaders maintain the
quality of regional activities, identify finandal 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 leamning of mathematics and science at all grade
levels.

Initiaily, the Project leadership and state Steering Commitlee 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 aclive role in promoting regional and local change. Wherever ap-
propriate, schools also will develop a volunteer network providing linkages to the commu-

Ohis Mathematicu/Scionce Preject Discovery
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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 sdentific 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. 1t 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

© T singpem
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1 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 Whi;e: I am a Professor of Education at The Ohio State University, and am
Director of the National Center for Science Teaching and Learning—or "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. 1 will be
speaking spedifically about the research efforts of the Center, and in general about
our concerns regarding the research base underpinning th.ese 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 Center 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
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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 .aeir 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 Sdence

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 projects—one matching middle school science teachers with
faculty at The Ohio State University, and one studying the development of linkages
between schools and the private sector—with the goal of identifying the common
characteristics of successful partnerships, and developing guidelines to promote

their replication.
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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 exarnining and comparing restructuring efforts in a wide
range of schools across the nation: the several aspects of Focus Area 3 include
studies of schoo! 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. Qur mission in this area is to determine how technological

developments underway will affect currictlum and instructional reform.
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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 »ut 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 gtoups. We are therefore
involved with a wide nurber 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
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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 1 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 today's reform efforts and the success of
tomorrow'. schoole. 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 1920, 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 are 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 ir. 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 ot 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 qualified 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 filllng these

holes; and without a substantial increase in our efforts to develop qualified
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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 lixe 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
eduration 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
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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 professional 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

papeis 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 jn 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 research—the so-called action
research model, In the third edition of the Handbook of Rege arch on Teaching, a
project of the American Educational Research Assuciation, 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. 857)

At 1> 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 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 partnerships 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 they—not an administrator—are 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 curricutum which is
produced, but with the changes in teachers’ perceptions of themselves, and with the
changes that schools make—in terms of restructuring school schedules, for
example—to 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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Science and Mathematics Education at

The Ohio State University




| BACKGROUND

Scisnces and msthematics aducation {n ths Unitsd Statss faces ssvaral
ralated crisss. The first is & poor undsrstanding among Americsns of the
processse and content in scisnce and mathematics. A second is the rmcent
dramatic loms of college studsnt intsrest in msthematics and ths scisncss.
And a third is our failurs to ettract more minority and woman studsnts, a
vast pool of potsntial tslsnt, into mathematics and science. Each of thase
socisl probleme, well documented in a variety of sourcas, challange the
university community. One might argue cogently, as has bean dons both
inside and cutsids the uni.evsity, that t'w university community should,
for now, ignore the larger nstionsl problems while attending to tha
difficultiss within highar education. However, thars are strong argumente
against this position. Since sducating students for caresrs in the sci-
ances, mathemstics and technologiss is & major responsibility of a uni-
versity, declining undergraduate intermat and low enrollments by minority
qroupe and women must surely concern academics. And ware we to confine our-
selves to ths historical scisnce and mathsmatics programs within the
universi-y and remain unconcernsd with educstion outside the campus, than
our most vigoroualy pursued aefforts would gain us little. For public
swareness of sciencs and mesthsmatics is largely uninfluenced by prasant
university programs. i) The majority of tha public has not taken our
courses; and ii{) most of our studsnts hecoms interes:ed or actively
unintarested in science and mathamatics before, not sfter, thay bacoma
undergrasdustss. A sscond rsescn to coneider aducation thst occurs off the
campus is ths fact that 60V of college mathamatics enrollments are in
courses ordinarily taught in high school’. These courses and related
remediel education place costly burdens on the universities. Finelly, the
Public university most certainly has another important interest in public
science and mathematics literacy. Insofar as the university is an important
location for ths education of scisntists, mathemsticians, snd enginesrn,
the well being of the university depends in some important part on public
perceptions of thess disciplines; and thoee perceaptions are influeanced by
Public literacy. Thus, ths university community must also touch those who
have not yst or who might naever receive a college aducetion. The university
must resch out a science end mathamatics education hand.

! Nationz! Research Council, "A Report to the Nation on the Futurs of Mathematics
Education,® (National Acadamy Press, Washington, D.C., 1989),
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Throughout the nstion universitias alrssdy support successful programs that
touch tha needs of science and mathematics aducation in the community.
Nonatheleas, faculties of the arts snd eciences and of tha variocue tach-
nologies in universities have in the main dealt insufficlently with public
sciance and mathamatics education; we have hean involved in only a
pexipharal mannar whan it comea to sheping public policy on aducationsl
isauss not diractly related to tha univegsity; &nd wa have tended to ignore
the educatichal needs of thae surrounding community. We contend that to
continue making ¢ignificant contributione to science and mathematics edu-
cation in tha U.S., the facultise of American universities must participate
systematically in tha education of the pracollags student and of the
public. And we suggest that the basie of a successful eystematic effort
will ba new programs organized within new acsdemic structuras, Thesa new
interdisciplinary programs will bind together faculty and students
interasted in the scisnces, mathematics and education, end will help to
aliminate the sppsrantly pravalant curious notions that contaxt and contant
are ssparable and that the educstor has the axpertise necasesry to teach
students, while ecisntiats end mathematicians know what tha studant muat
leaxn.

Thare is aleo historical justification for tha creation of new aducational
iniciativas within the univeraity. Thae psst thres decades have seen thres
wavas of sducational concern - tha late Sputnik 50's, the early 70‘s, and
the present. Thres times in roughly thirty yeare the aducation of our youth
has been criticired e3 inadaquate. And asch time tha criticismas have dealt
with the sorry state of science/mathematics education. Each time thare has
bean a rasponaive flurry of activity with rscruitmant of academics into the
primary and secondary educational arena. For it has been recognizaed that we
must at the very lasst provide and enhance tha contant of the science and
mathematice that ultimately reaches the non-university etudent.

All academics can applaud the present national concern over science snd
mathemat ice sducation. But we must tlsoc be apprehensive that today’s furor
will hsve little sustained impact at any educational laevel until major
flawa in past reform efforts are addresssd. Of concern to the univarsity is
that in the past thera has been littls attampt to institutionalizae the
university faculties psrticipation. For excmple, whils major infusion of
funde by tha NSF has succeasfully drawn mathematicians and scientists and
into sducation at tha primary and sacondary lavaela, this agency has not
also provided a stabla environment for long-term involvement. Therae is the
inavitabla loas of fadaral intersst and funda, after which academic efforts
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cease or et baet continue fitfully. Without the propsr institutionel
shelter the long term involvement of academic scientiste end mathematiciane
in educetionsl reesaxch becowes problematic, but ultimats success requires
continuity of effort. The etability of an inetitutional structurs fosters
this needed continuity.

In partial anewer to the question of what the univereity can do for
national science and mathematice education, the next section containe a
short desvription of present programs within The Ohion State Univereity. The
last ssction describes briefly s suggestion for a syetematic Univereity
spproach that ie under ective co .eideretion et Ohio state.

Il. Present Activities at The Ohlo State University

Within The Ohio State Univereity there have been and continus to be various
projects related to scisnce/mathematice education projects. Thees have in
large part been funded by sources outeids the Univereity with occasional
significant eupport designated in the University budget. Bacaues there is
no central eource for information on ecience end mathamatice educstion et
Ohio state, the trus aextent of such projectes ie unknown. For thie reason,
the compiletion? included as Appendix A ie an incomplete inventory. Even
though incomplets, thie list includes sducationsl projecte located widely
around the Univereity, with entriee from the Collegee of Agriculture,
Biological Sciencee, Bducation, Engineering, K.thematical and Phyeical
Sciences, and Medicine. We shall now briefly deecribe examplea of theee
current projecte. For thie discuesion only, thers sres two erbitrary
categories for thess ectivitiss - teacher education end estudent educetion.

1 That research universities such as Ohio State are sngaged in comprehensive formal
programs leading to academic degrees and/or ceitificetion is gensrally known. Thersfore, the
smphasis of this discussion will be on projects thet are not central 1o the pre-service or n-
service degree granting and certification programs thet constitute the major programmatic
sfforts of the College of Education. The reader should bs aware that the considarable
feputation shese Ohio State degres programs snjoy in large part forms the basis upon which the
sfforts we shall describe rest.

Tha Ohio Stat; University




1. Teacher Rducation

a. Undergraduate Degree Frograme

Programs leading to certification for teaching ecience and/or mathe-

matice ars housed within the College of Education. The undergraduate

program in sscondary ecience and mathematice sducation was developed

almoet 20 yeare ago and hae attracted widespread recognition both

nationally and with local school groups for ite dzeign and the sffec-
! tiveness of ite graduates. A similar program was developad for “poet-
degres® studente. While we shall not describe thess programe, it .
should be recognized that the sxpertiss associated with thess
teaching efforte have been important in devieing, considering and
implementing new and innovative teaching mathods.

b. Coures Offerings

Outeide of formal programs, there are scilence and mathematice coures
offeringe designed specifically or otherviee appropriate for the
student interssted in a scisnce/mathematice teaching caresr. We can
considey examples from the Collage of Mathematical and Physical
Sciences. The Mathematice Department has a liet of applicable
courses: 510 and 610 (Topice in Mathesatice) and the serise 611-615,
which covers algebra, number theory and calculus. Ths Departsmant of
Phyeice offers 670 every quartsr, a pre- and in-service teachere’
courss. The Dspartment of Chealetry hae offered (Winter Quarters,
1990 & 91) the still exparimental 294 ~ Conceptual Chemistry,
directsd to pre-service slementary and middle echool teachers. The
Department of Geology and Kineralogy offers an in-eervice coures, 583
(rield Geology for Science Teachers) and coursss at the 100-200 level
that might also be appropriate for pre-ssrvice students. Fisld
Geology for Sciance Teachers is an interesting model for the poten-
tial interaction batween the Education college and a science academic
unit. This courss was started aes a component of & National Science
Youndat ion supportsd program for secondary ecience teachsre, It le
now ons of the raquired courses in the undergraduate major in Earth
Science Rducation.

c. Other Offeringe

The University has a long history of effective in-~eervice programe

that addrese the neede of practicing teachers. These may or may not

have had attached academic credit or a formal courss number, and

generally have been supported by funde from outeids agencies such as .
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ths NSF, the Office of Sea Grant, the Department of Energy and more
recently the Dwight D. EKisenhower Program. We pressnt here only a few
examples of recsnt and/or currsnt programs in science and mathematice
education. i) A one week summer workshop for 30 high school teachere
has been taught in the Department of Chemistry and supported by the
Woodrow Wilson and Dreyfus Poundations. ii) Faculty on the Mansfield
Caxpus have, with the aid of high school and middle school teachers,
developad a Pilot Program for Middle 3chool Science. The Martha
Holden Jennings roundation, ths Richland County Foundation and the
Ohio Board of Regents have provided financial support for this pro-
ject. iii) The Hathematics Dspartment eponsors a teachsrs’ in-service
training program funded by the NSF. iv) A workshop that amanates from
the Collage of Hedicins and the Biomedical Engineering Program pro-
vides instruction to tsachers and studsnt teachere in the care and
uss of live vertebrates in the classrooe. runding comes, in large
part, from the Board of Regents. v) Ths Department of Agricultural
Education receives funds from the Kellogg Poundation for an
in-service training program that will team high school sciencs and
agricultural teachers. vi) Tnere is a College of Education, NSF
funded program to develop leadsrship teams for implementing earth
eystems education in the K-12 curriculum. vii) Thers is at ths Newark
Campus an Academic Challenge Program that is funded by the Ohio Board
of Regents and designed to provide teachers with knowledge and axper-
ience in innovative teaching methods and materials .nd in conducting
claseroom based rassarch.

Precollegs student sducation

Ths Ohio ERarly College Mathematics Placement Testing Program (EMPT),
conducted in the Department of Mathematics, is an ambitious, suc~
cessful program that rsaches high school students. The EMPT atrategy
is: i) to exposs high school juniors to a mathematice placement exam-
ination similar to the ons givan first year students entering The
Ohio state Univarsity; and then to couple this svaluation of their
mathematics skills to the requirements ot their intsnded collage
programs. he a result thess juniors are motivated to take appropriate
mathematics coursas in their senior year. This program, developed at
Ohio state and administersd for ths Ohio Board of Regents, now
reaches approximately 758 of all Ohio high schools. Although EXPT
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started as a reosdial program, it has spawnad a number of initiatives
in curriculum development.

while not dirscted apscifically to scisnce/mathematics educetion, the
Younqg Schoiars Program, run from and funded in large part by the
Office of Acedemic Affaire, has very strong science snd mathematice
componente. Four hundred pre-7th grade iow-income children from
groups under-represented in higher sducetion aro inducted into thie
six-yesr program sach epring. During the first yser on the program,
over two-thirds of their activities during a two week summer Progrém
on the Ohio Stete campus involves mathematics, science snd computers.
Thers is @ similar scedeaic emphasis in subssquent yesrs of thie
program.

Other sfforts st the University heve involved smaller numbers of etu-~
dente and teschers on the campus. The Ross Program, funded partly by
the NS, ie for gifted mathematicians of widdle school to college
sge. Twenty “Governor’s Inetitute for the Gifted and Talented*’ high
-ahé&l studenta come sach summer for three wesks sxposurs to

chemiet -y, physice, mathematice and computer science; the
Superco.puter Center started a separate one weaek Governor’e Institute
program in 1989. In recent years there have bssn thras summer
programs that place high school studente in Univereity research labo-
ratories for most or &ll of summer quarter. Thess involve the
Colleges of Medicine, Biological Sciences, Hethematice and Physical
Sciences snd the Office of Minority Affaire. These three programs
have bsen funded by the NIH, the NSF, the Hughes Foundetion end The
Ohio State University. Ae a final exampls, the College of Engineering
sponsors an Enginesring r Academy. High hool juniors heve the
opportunity to enroll in an entry level sngineering course for which
they receive college credit. This program has been successful in
recruiting highly motivated students to enginsering et The Ohio State
Univereity.

3. Inetructional Meteriels send Curriculum Developmant

3 The Governor's Institute is a program that involves gifted and talentsd students in the
arts. the sciences and engineering. It operates with State of Ohio and Ohio State University
funds.
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Thers has besn eignificant instructionsl materials and curriculum
dsvelopaent in mathematics and scisnce education at ohio State. In
mathematice education, the production of curricular materials has
been a response to teachers and schools recognizing the lack of
availeble matsrials and ths need to incorporats technology into
sithematice instruction in netural ways. The Transition to College

» sthematice project in the early 1980s devsloped & Ons ysar coursse
designed for students who demonstrsted lack of competsncy on the EMPT
sssessment. This innovative courss incorporated daily use of the cal-
culator to enhance mathematice tsaching and learning.

Tha next significant curricular development activity was thse
Approaching Algsbra Numerically project. The dsveloped materisls were
designed to introduce students in gradss ssven and eight to ths ideas
of variable, function, and graph befors they encountered the first
formal couras in algebra. Numerical problems solving activitiss pro-
vided a bridgs between numerical ideas and ths key concepts of
algsbra. Instruction in this cass also was heavily dependent upon ths
use of calculator.

The most rscent curricular materials dsvelopment project has been
dirsctsd toward incorporsting graphing tschnology into teaching of
12th grade and beginning collsge precalculus mathematics. These
Calculator and Computer PreCalculus (C'PC) materiale have spawned in-
service work-shops for closs to 600 teachsrs during the last few
summers. The overwhelming majority of these tsachers, using ths c®C
materials, have then conducted in-ssrvice education (with 418
conducting thres or more) for their psers. The materials rsprssent an
effsctive implementation of primary, innovative ideas of the "Curri-
culum and Evaluation Standards for School Mathematice™ of the
National Council of Teachsrs of Mathematics. Spin-off projects con-
cerning the tesching of calculus ars now underway.

These three development activities and related in-service projects
have raceived significant funding from Battelle, British Pstroleum
(SOHIO), the federal Tisenhower Program (through the Ohio Board of
Regents), ths National Sciencs Foundation, and the U.S. Department of
Education. In addition to faculty rsssarch, seven dissertation
studies directly related to these projscts have been completed and
mors are underway. Faculty and students at other institutions of
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higher educstion havs completed ressarch related to and using these
materials.

Thsre have also been cooparstivs efforts with K-12 science curriculum
materials dsvelopment. Thsse efforts stsrted with the Crustal Evolu-—
tion Education Project fundsd by the NSF during the mid 70‘s, and the
development of over 25 modules throagh the Oceanic Rducation
Activitiss for Great Lake Schools supported by the Office of Sea
Grant and the University. Such projects typically involve the cooper-
ation of ecientists, science educators and teachers, snd provide
excallent examplea of continuing projects supported by a combination
of State, Fedsrsl and Univsrsity funds. The following short list is a
sampls of such projects currently underwsy.

In ths College of Rducation thsra is a project to dsvslop a computer
based network for teaching science and mathematics. The Columbus
Public School System funds a program, in the Collage of Education, to
develop a robotically aided environment for elementary students. In
ths Collsge of Agriculture thsrs is a State of Ohio and 4-H funded
program, "The Incredible Egg", that engagss 20,000 4th and 5th
graders in the study of chick embryology. A program from the School
of Natural Ralourccl,“eur Bac!:yard Biosphere Reserve”, tsrgsts
grades X-8 in schools of tho southsrn Appalschian rsgion in order to
provide classroom modulss dealing with the Great Smokey Mountalns
Park Biosphsrs Reserve. Thers is a uwnique cooperative effort between
ths Worthington High School and the College of Zducation to develop
and ixplemant an integrsted two-year Biological end Earth Systems
Science course. This program is supported with federal funde to the
wWorthington $chools and Xisenhowsr Program funds to the University.
Ths ln{th Systems Education Program, with federal and state support
to ths University and to local school districts, obtained » series of
grants starting in 1990. This program provides national, state and
local leadership for ths improvement and modernization of science
teaching education in grades K-12.

Development of curricular and instructional materials has served a
primary role in responding to the needs of cthe schoole snd providing
an extsnded base for research in teaching and learning. Further, this
development activity has promotsd in-service activities leading to
significant changss in the teaching of mathematico and ths sciences
in today’s achools.

The Ohio State University - 8
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4. Ressarch end Evaluetion

Ohio State University faculty wambers have conducted well recognized
scisence educstion ressarch projacte exploring: i) effective ques-
tioning etretegiss for science teachers; i) alternative luaxning
envir te (®.9., , zoos, and natural aettinge); iii) accom-
madation of individual learning setyles in the design snd eslection of
learning activities; iv) the integration of the sciences; and v} the
spplications of technology to broaden and enrich ths pedagogical
preparation end updating of pre-ssrvice and in-service teacherc.

There has aleo bean active rassarch in concept learninj, decision
making, defining the domain of knowledge for environmental education,
developing inetrumente for asasasmsnt of spatial-sywbolic information

R proceseing ability, developing an action vesearch model for teacher
involvement in classroom-based research, and developing modele for
international collaborative ressarch in ecience and mathematice
teaching and learning.

An important component of educational ressarch ie evaluation of

sxistent materiale and programe. Science educatore at The Ohio Stete

University have been heavily involved in euch activitiee. ror

example, the evaluation of materiale produced by the NSF suppor ed

Crustal Evolution Education Project was conducted here. This uniquely

designed project involved 10 eites and over 10,000 studante. Another

sxample is the long-term evaluation supported by ths National Oceanic M
and Atmoepheric Adminietration. Thia eight year project etudied work-

shops and curricular materiale that had been sponeored by the Ohio

Sea Grant Education Program.

As part of e goal to monitor and snhance public information about
ecience, the Univereity’s School of Natural Resources and the College
of ¥ducation have conducted wase madia reesarch on snvironmental com-

\ munic. cione. R rch hae d ted newspaper coverzge of acid
deposition in regions that generate precureors as compared with those
that suffer from the problem. In another project, knowledge and atti-
tude changee in individuale exposed to a eingle viewing of a Jagues
Cousteau environmental doc ‘mentary wers compared qualitatively to
changes resulting from a similar presentation made by a maeter

. teacher.
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APPENDIX A

Inventory of Sclence/Mathematics Education Projects at
The Ohlo State University

WINTER QUARTER, 1992 T

Q N

RIC

PAFullToxt Provided by ERIC

I




PROGRAM:
DESCRIPTION:

FUNDING:
PROFESSOR:

PROGRAM:
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INVENTORY OF SCIENCE AND MATHEMATICS

EDUCATION PROJECTS

A Course Providing Public Information for Emvironmental

Decisiorn Making

Development of a University course for the general

public.

Ohio Environmental Protection Agency

Professcr Rosanne Fortner, Natural Resources

Frofessor Joe Heimlich, Ohio Cooperative Extension
Service

Alternative Assqssments in Science & Math Education
Directed at approximately 120 9-12th graders, tis
program provides high technology-based compute.ized
instruction in math and science as well as other areas.
Apple Computer

Professor Robart Tierney, Department of Educational
Theory and Practice

Animals in the classroom

The animals in the classroom program has been a
collaborative endeavor pbetween The Ohio State
University and rthe Ohio Academy of Science. It is a
program of education for pre-college teachers (K-12) on
the humane care and use of a animais in education and
student research.

Ohio State University and Ohio‘s Board of Regents
Fredrick Cornhill, Director, Biomedical Engineering
Center

Apple Global Education (AGE)

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 teachinj over phone lines with'
computers. The only school irnvolved in 1990 is Marigold
H.S. in Victoria, B.C.

The Ohio Board of Regeris Academic Challenge Grant
Profassor Marvin Bratt, Department of Educational Theory
and Practice

Brein Mapping of Higher Order Mathematical Problem
Bolving in Spetial and Abstrect Reesoning

Brain mapping of fifteen 8th graders in Dr. Sheffield's
NSF Young Scholar‘'s Program. Evaluetion of diffarences
in brain processing associated with high and low
performance in spatial thinking and abstract reasoning.
Students wera also brain mapped while playing Tetris (a
computer game) and comparisons made between high and low
performers, males and females, etc. .

None

Professor Marlin Languis, Department of Educational
Theory and Practice

1:y
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Professor Linda Sheffield, Northern Kentucky University

PROGRAM Breakthroughs in Mathematical Problem Solving

DESCRIPTION: Supplemental materials to increase students proficiency
in math problem solving. This program will benefit
students and teachers

FUNDING: Ucher-Bloser Publishing Company

FACULTY: Larry Magliocca, Ed Svc & Res.

PROGRAM: Breakthroughs: sStrstegy for Thinking

DESCRIPTION: Attempts to teach thinking strategies through science
curriculum context. Directed at K-8 grade teachers,
this program centers on improving effective thinking.

FUNDING: Zaner-Bloser Publishing Company

FACULTY: Professor Larry Magliocca, Education Services &
Resources

PROGRAM: cslculus snd Msthemstica

DESCRIPTION: Computer base course using mathematics

FUNDING: National Science Foundation

FACULTY: Professor William J. Davis, Mathematics

PROGRAM: Collaborative Inservice in Activity~Bssed Science

DESCRIPTION: The project involves an intensive two-week summer
institute (5 graduate credits) with follow-up activities
and course (one cradit) 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 Resdiness via Technology-Enhsnced Msthemstics
(CORTEM)

DESCRIPTION: The project funds summer institutes designed to prepare
school teachers to use a computer-and~calculator-basaed
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 Barth S8ystem Bcience
Educstion

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 nocdels, Earth system history, global
scale observation of the Earth and socioeconomic uspects
of global change. 1In addition, the Earth Systeus
Sequence, s 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 Resaarch
Center and Department of Geography

Professor Garry McKenzie, Devartment of Geology
Professor A. John Arnfield, Department of Geograph
Professor John D, Bossler, Center for Mapping and

and Department of Geology

Professor Xenneth C. Jezek, Byrd Polar Research Center
and Daepartment of Gaology

Professor Carolyn J. Merry, Department of civil
Engineering

Professor Richard H. Steckel, Department of Economics
Professor Lonnie G. Thompson, Byrd Polar Research Center

CZPC, Traneit, and ENPT

NSF, Department of Education, and Ohic Board of Regents
Professor Frank Damana, Mathematics, Ed El Thry/Prac

Deveiopment of Interactive Video for Physica Teaching
Computer programs are baing davelopad to access video
images from Laser disk or video tapes.

Department of Physics

Professor William Plouge, Physics

Developing a Robotically-Aided Scientific Rducation
Laboratory for feverely Physically Disabled Elementsry
Students

Five elementary students per year will be involved in
the program to develop a robotically-aided environment
for scientific develcpment for the severely handicapped
child.

Columbus Public Schocls and OSU

Professor Richard Howell, Department of Educational
Policy and Leadership

Developing an Intelligsant Tutoring Syetem for
Transfusion Medicine

Explore general issues in design of computer base
environment in the context of teaching transfusion
medicine.

National Heart, Lung, and Blood Institute
Professor Phil Smith, Hlth Phs Ed & Rec

Developing an Intelligent Tutoring System for Teaching
orthopedics

The goal of this project is to develop a problem base
learning environment for teaching analysis for taeaching
disorders to physical therapist & medical students.
U.S. Dept. of Education
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Professor Phil Smith, Hlth Phs Ed & Rec

Dreyfus Woodrow Wilaon Fellowelhip Foundation

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.

Dreyfus

Professor Robert Ouellette, Department of Chemistry

Mary Bailey, Department of Chemistry Instructional Aids
Staff

ERIC Clearinghcuse for Science, Mathematics and
Environsental Fducation
The Educational Resources Information Center (ERIC) is &
national information system designed to provide users
with ready access to an extensive body of
aducation-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.
The U.S. Department of Education, Office of Educational
Rescazch and Improvement
Professoxr David Haury

Studies

Zisenhower Project

3 year project, serve 80 teachers a year-Math & 20
teachers

U.S. Office of Education

Professor Alan Osborne, Ed El/Thry/Prac

Yocus Area III, NCBTL (Project 2061)

Center's Focus Area/Attempt to talk about school
organizations for Project 2061.

NCSTL; American Association Advancement of Science
Professor Robert Donmoyer, Ed Pclicy/Ldship

Global Environmental Change in the GTeat Lakes:
Information for Zducators and Advisory Sexrvices
Directed to 120 teachers & advisory agents in 6 statas,
introducing them to new information concerning
environmental changes. This focuses on environmental
impacts of global changes in the Great Lakes region.
NOAA, The U.S. Department of Commarce, through Ohio Sea
Grant College Program

Professor Rosanne Fortner, School of Natural Resources
Professor Victor Mayer, Department of Educational
Studies




PROGRAM: Governor's Inetitute (The Gifted and Talented Program)

DESCRIPTION: Twenty middle-school students are given instruction in
math, chemistry and physics during a 3 waek sumdexr
progras. In the physics portion of the program the
institute offers a brief introduction to conceptual
physics. The materials come from two college courses.
The topice 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 Ouellatte, Department of Chenistry
Profeseor Mary Bailey, Department of Chemigtry
Instructional Aids Staff

PROGRAM: Granville-Newark-Heath-at Riek Youth Summer Education

DESCRIPTION: This program aimas to improve the mathematics and english -
skills of at-risk youth through remediation and work _
experience during the summer. This project will run
through tha sumwer of 1991.

FUNDING: Ohio Department of Education

FACULTY: Professor William Ashley, Center on Education & Training
for Employment

PROGRAH : Howard Hughee 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 susmmer and academic year.

FUNDING: The Howard Hughes Medical Institute

FACULTY : Profesgor William A. Jensen, Plant Biology

PROGRAM: Howard Bughee Medical Inatitute Becondary School
outreach/Administration R

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: Profeesor Dave Culvar, Zoology

PROGRAM: Howard Mughes Medical Inetitute Student Development &
Broading Assess

DESCRIPTION: Involves summer research experience for High School
students in university laboratories.

FUNDING: Howard Hughes Medical Institute

FACULTY: Professor Dave Culver, Zoology

PROGRAM: How do 8chool Age Japanase Sojourners Learn Math &
Science in American Bchoole?: Japanesee or American
Learning Strategiee?

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 Keiko Samimy, Department of Educational

117

Studies
Professor Michael H. Klapper, Departmen: of Chemistry
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Integrative Science Tachnology through Cooparativa
Activities

More technology, course involves sone intermixing with
chemistry cliasses by tutoring.

Eisenhower Grant & Ohio Board of Ragents

Professor Karsn Zuga, Ed Stds:hu/Sv/V

Inproving Teechers' Ability to Teach Bcience

An innovative saervice training program is being
developed to link high schocl agricultural teachers with
science teachers. Approximately 30 teachers (15 science
and 15 agricultural education) and 2,150 high school
students per year will raceive instruction from OSU
College of Agriculture.

Kellogg Foundation

Professor Rosemarie Rosetti, Department of Agricultural
Education

Inproving the Besic Bkills of At-Riskx Youth with
Misrocomputer-Desad Educational Programc

Validate a three-part educational program model to
improve the basic skills of underachieving youth
(U.S.D.0.E.). This would be a continuation of a current
project.

Funding is pending,

Professor William Ashley, Center on Education & Training
for Employment

Integrete Science Curricular for Centrel Ohio Middle
8chools

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 onae school of each
district.

Eisenhower Program (not yet approved by Board of Regents
vic Mayer, Educational Studies, Ohio State University

Incredible Egy

This prcgram allows 20,000 4th and Sth graders to learn
about the beginning of lifs hy studying chick embryology
using hands-on activities.

State of Chio and Ohio 4~H

Professor Robert Horton, Cooperative Extension Service

Japenese Children in American Schoole.

Cultural Study, How Japanese children learn science and
math. Comparing learning process. This is designed to
benefit students and teachers.

The Ohio State University

Professor Keiko Samimy, Ed Stds:hu/Sc/V

Life Times-e veekly newsletter directed to
undergreduetes of biology 101 and 102.
TLT Publishers articles from the popular press
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concerning current events in bioclogy to show students
that the need for understanding biological principles
goes beyond the clasaroomn.

General Biology Program

Professor Robin Taylor, Asst. Editor, General Biology

Nathematios Teaching Skills Training for OWA Instructors
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 educatiorally-disadvantaged classes.

The Ohio Board of Regents

Professor Sandra Pritz, Departmant on Education &
Training for Employment

Microcomputer-Based Approach to Improving the Basic Math
Skillas of Disadvantaged and Mainstreamed Handicapped
8tudents

This project was designed as a pilot test in Columbus
Puklic Schools. The objective was to develrp a set of
prototype materials and assessment exper’ -: - & in basic
math to provide dissdvantaged and handi: students
the opportunity to develop basic job-rei. skills and
increase computer literacy (78 math skili> ..’e targetad
at 31 entry level occupations).

U.S. Department of Education, Sacretary's Discretionary
Fund

Professor Sandra Pritz,
Resources

Educational Services and

Mipority High School students Summer Research
Apprenticeship Program

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.

NCS8TL Pocus Area I ~ Grant proposal to NS8Y Teacher
Preparation & Enhancement: “Teachsr-centerad Reform in
Elamentary School 8Science'.

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 teacherg 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.

BEST COPY AVAILABLE
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National Canter for Scisnce Teaching and Learning
Research on factors external to the curriculum that
influence science teaching and learning.

U. S. Department of Education

Professor Arthur White, Department of Educational
Studies

Professor Michael Klapper, Depa.:ment of Chemistry

Network for the Integrated Teaching and Learning of
8cisnce and Mathematics

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.

NSF and School Science, Mathematics Association, Johnson
Foundation

Professor Arthur White, Department of Educational
Studies

Professor Donns Berlin, Department of Educational Theory
and Practice

Professor Darrel Fyffe (Bowling Green State University,
oOhio)

ODR's Eisenhower Mathematics and Science Pducation
Program

This OBR program makes awards (~30 each year) to higher
education for projects that serve precollege teachars
and studenta. This program is directed at grades K- 12.
Ohio Boaxd of Regents, U.S. Department of Education
Professor Russell Utgard

Ohio Discovery Project

Devalopment of 10 regional centers throughout Ohio.
Scientists/mathematicians will work with Resource
Teachers, ad train them on inquiry-based math and
sciance education. Additionally, a sustained
professional network for teachers will be developed for
support. This will benefit teachers.

National science Foundation, 5-yr. grant matched by the
State

Professor Ken Wilson, Physics

O8U Wewark Pducation Acsdemic Challenge Program

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 materisls; 2) provide teachers with
knowledge and experiencee in order to conduct
classroom-based research; and 3) develop, implexent,
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 Regsnts Academic Challenge Grant
Professor Donna F. Berlin, Department of Educational
Theory and Practice

1990 OSU Newsark Invitational Science Day Project

This project has two phases: 1) One team consisting of
3 students and 1 teacher from each school attand a one
day workshop focusing on scientific method and science
fair projects. Students go back to their schools and
teach other S5th & 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., 0.S.U. Newark & Licking County
Schools

Professor Diane Cantrell, Department of Educational
Theory and Practice

our Backyard Biosphere Reserve

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 well as an environmental guide designed for
student awareness of critical resource issues atfecting
the Southern Appalachians.

City of Gatlinburg, Tennessee; Great Smoky Mountains
Natural History Association and the U.S. Department of
State Man and Biosphere Program

Professor Gary Mullins, School of Natural Resources

Ohio Model for Excellenoe & Mathsmatics

Teachers & Administrators will be meeting at various
sites, having meetings this year. Is a 3-year project.
Focus on changes in Ohio Mass Hodel.

Eisenhower funding

Professor Mary Schmidt, Mansfield Campus, Ed El
Thry/Prac

Ohio~Mathematics/@cience Discovery Project

Establish regional centers, train staff and in-gservice
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 the sustained professional
development of middle school and junior high school
mathematics and science teachers. Working through eight
regional centers, the professional development program
incindes a solid grounding in mathematics and science
inquiry-based instruction, and experiance with research
strategies that assess changes in student learning.
Additional research will focus on the adaptation or
creation of new teaching materials that complement
inquiry~based instruction.
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National Science Foundation, Ohioc State University
Professor Kenneth G. Wilson, Physics Department

Partnerships for Future. B8TEP 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 Scisnce Teaching Hore of a Science
Development of Science Base for Secondary Schools.

Professor Sally Rudmann, Allied Med Professional

Partnerships for the Future:
Task Force

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.

Batelle and other firms like AEP, Engineers Foundation
of Ohio

Professor Roger Cunningham, Department of Educational
Theory and Practice

Math/Science/Technology

Plant Biology Interactive Multi-Media Development
Project

Developing computer assisted instruction cover entire
quarter course. Completed chemistry of Life, compounds
of life, World of the cell, DNA, RNA & Protein Synth.
Center for Teaching Excellence

Professor Anne Pruitt, Educ. Pol/Ldship

Program for Leadership in Zarth Systems Bducation

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 S000 teachers
by 1953.

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 0SU Support
Professor Jamas Altschuld, Educ Svcs & Res

Research Apprentice Program

Provides funding for 30-35 junior and senior students
for an &ight 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 FProgram
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 ig limited by the lack of
adequate opportunities at school.

National Science Foundation provides partial funding,
Department of Mathematics also supplies funding
Professor Arnold Koss, Department of Mathematics

gcience Fun 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 ice cream, ripening cheese, and making yogurt.
State of Ohio, vhio 4-H

Professor Robert Horton, Cooperative Extension Service

8cience is Pun

Designed to introduce more hands-on science in
elementary/middle schools. There are three components
to the program: curriculum development, teacher
training, and strataqy to get innovation into schools.
It reaches 125 upper and middle school teachers in 24
school districts in 11 counties (710,000 students are
affected).

Ohio Board of Regents, Martha Holden Jennings
Foundation, Richland County Foundation

Professor Janet Tarino, Department of Chemistry, OSU
Mansfield

Science is Fun
Expansion of PREFACE (a bridge program directed at
precollege familiarization and cooperative education).

Funding for this program is pending - It will be the
Columbus Foundation.
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Professor John T. Demel, Department of Enginearing
Graphics

Professor Janet Tarino, Department of Chemistry, OSU
Mansfield

Professor Mike Burgess, Columbus State o
Ms. Gloria Letts, Science Coordinator, Columbus Public

Schools

Professor Roger Cunningham, Educational Policy &

Leadership

Science Teeching Partnership 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. Klapper, Department of Chemistry

Science-Technology Society

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.

This program is not currently funded {(this is an ongoing
project).

Professor Phillip Heath, Department of Educational
Theory and Practice

Becondary Science Curriculum Modules for Global Change
Education

This program functions to prepare material on global
change for senior high school students

National Science Foundation, Materials Development
Professor Victor Mayer, Department of Educational
Studies

Professor Rosanne Fortner, School of Natural Resources
Professor David Elliot, Department of Geology and
Mineralogy

Btete of Ohio Pilot Mathematics Education Coelition

The purpose of this coalition is to form a high level
state-wide volition committee for mathematics education.
MSEB planning grant

Professor Frank Demana, Department of Mathematics

B8T8-0hio (3-8chool Systems) . -
Three days to be usad in classroom 4th, 5th, & 6éth

grades for at risk students; major participates 4-H

people, Lima School, Ohio State University & Others.

U.S. Department of Agriculture

Professor Phil Heath, Dean, Ed El Thry/Prac -
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supercomputing: Science amd 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.
oOhio 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 & Sciences 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

Tachnology-Informed Mathematics Rducation for
Underrapresentad Students (TIME for US)

This project provides school~year mzthematics-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.

National Science Foundation

Professor Frank Demana, Department of Mathematics
Professor James Bishop, Special Assistant to the Provost

Technology Reform and Metwork Specialist Inservice
Training (TRANSBIT)

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 laarning of mathematics. It is
directed at teachers of grades 9-12 and has
approximately 144 participants.

National Science Foundation

Professor Bert Waits, Department of Mathematics
Professor Frank Demana, Department of Mathematics
Professor Alan Osborne, Department of Educational Theory
and Practice

Towards a Model for Implesmenting Scienca-Technology-
Society Education Phase I: Btatus Study

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 surrogatas,
gather coaprehensive descriptions of these curricula,

66-949 -~ 93 - 5
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Discovery mode; hands-on, laboratory-based course. Has
no Math Pre-requisites, 2 quarter course S-hours each
quarter; currently baing piloting, prepared tax matarial
(classnotes) as well as detailed instructor manual.
Department of Physics

Professor Bunny Clark, Physics

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.

0SU, 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




APPENDIX B

Possibie Projects within-a Center for Science/Mathematics Education at

The Ohio State Unliversity




I. Systemic Educational Change

1. Pacilitate University wide systemic change discussions

2. Collaboration with Project Discovery on spacific projects that are
directed towards overall change.

II. Research and Teaching Programs in Science/Mathematics Education

1. Establieh faculty positions in educational research, cognition,
testing, etc. in Collegaes outside Education for collaborative work

2. Assist in the development of content courses for pre-service K-12

teachers with materislas, activities and approachea appropriate to the
teaching of science/mathematicc at the elemantary, middle school and

high school.

3. conduct researck into teaching efficiency; i.e., maximizing student-~
teacher interaction by minimizing peripheral tasks

4. Establieh 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 conferencee, seminars, etc. facilitate the acquisition of
outside funds for support of research and development in science and
mathematice 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

lsaving open the option for subsequent K-12 certification, perhaps as a
5 year B.S./M.S.

2. Encourage science/mathetatics teaching as part of the majors course
sequence; g., the recently approved ACS teaching option in the cer-
tified chemietry curriculum

3. Set up collaborative educational efforts for expanding formal consi-
deration of ecience and mathematics in the humanities and social
sciencee; e.g., joint courses and appointments.
4. Establish coopsrative science/mathematics tezcher education programs
between the basic science departments and the College of Education.

IV. Precollege Education
1. Sponeor middle echool and/or high school science competitions.
2. Develop and administer an Ohio State undergraduate science placemsnt

examination and a version for high school juniors similar to the present
mathematice placement sxamination.

132 gESTCGPY AVAILABLE
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The ERIC Clearinghouse, supported by the Office of Kducational
Reeesarch and Improvemant and ite predecessora, hae besn a part of the
science education program at the Univereity for over 25 yeara. Hem-
bare of the science education faculty have been inetrumental in the
devalopment of the current eyetem of collecting, organizing and dig-
tributing ecience education reeearch and development producte and
information. Thie activity hae resulted in over 225 monographe, an
annual review of the reaearch literature and responeee to over 30,000
requeete annually for information. KRIC has a major influence on both
local and national reeearch in ecience, mathematice and environmental
sducation.

“he Collegee of RXducation and of Mathematical and Phyeical Sciencee
have recently received an OERI award to eetablieh the National Center
for Science Teaching and Learning (NCSTL) at Ohio State. Currently
over 60 graduate etudente and faculty, from around the nation ae well
ae Ohio State, are affiliated with thie Centar, which promotee
research on the varioue non-curricular factora that influence ecience
education in K-12, Among the wore than 20 projecte underway are
etudiee of univereity and bueineee partnerehips with achool teachere,
the integration of mathematics and ecience in teaching, science
teaching with teams that involve ecience and agricultural teacher
epecialiete, cultural factore that affect ecience learning by
Japaneee ecjourner children, and a comparieon of the effectivensee of
pen-based computere, keyboard computere and pen-and-paper on ecience
learning.

The State of Ohio hae receivaed a major grant from the NSF to eetab-
liah Project Diecovery, an effort at etate-wide eyetemic change in
mathematice and ecience education at the middle/junior high echool
level. Ohio State Univereity will eerve ae a major eite for thie
project. While primerily a teacher sducation program, thia effort
aleo entaile an important reeearch component, one that will require
the appointment of additional faculty at the Univereity.

Theee laet three federally funded major programe, ERIC, NCSTL and
Project Diacovery, added to the etrong baee of the other funded pro~
grame reviewad above, are making The Ohio State Univereity a national
focue for ecience and mathematice education.

The Ohio State University - 10




Q

ERIC

PAFullToxt Provided by ERIC

130

5. Leadership in Science/Hathsmatice Xducation

Excellence ie a tradition in science education at The Ohio State Uni~
vareity. Four decades ago, John Richardeon and Harold Fawcett
provided the leadership that established The Ohioc State University as
a leading American inetitution in science and mathematice education.
The teacher education program wag cited as a modal by the National
Science Foundation in the sarly 1970s. The American Association of
Colleges for Teacher Rducation awarded the Ohio State science educa-
tion program a certificate of excellence in 1972. The emphasis on
excellence continuss to this day as documented by the broad range of
activity and by the status the program currently enjoye. This history
of excellence hae resulted in a strong record of leadership of state
and national science and mathematice education organizations. Faculty
have besn presidents of the National Scisnce Teacher# Aseociation
(two), National Council of Teachers of Mathematice (two), National
Aseociation for Research in Science Teaching (three), School Science
and Mathematice Association, National Physice Teachers Association,
Association for the Education of Teachers of Science, National Marine
Educators Association, North American Association of Environmental
Educatore (two) and the Science Xducation Council of Ohio. In
addition, faculty have served on the hoarde of directors of the
associatione listed above and as chair of the education section of
the American Aesociation for the Mdvancement of Science. Four faculty
who are members of that section are Fellows of the AAAS,

lif. Possible Future Activities

In overview, The Ohio State Univereity has made and continues to make major
contributions to the support of quality science and mathematice teaching
and curriculum for the schoole of Ohio and the nation. E. Gordon Gee, the
Univereity President, hae proposed a stronger mathematice and science edu-
cation sffort as one of hie five priorities for the Univereity. Previous
University contributions and the individuale who have provided the inepira-
tion for their development and implswentation form the solid base for
meseting that priority. To move within that priority a taek force setab-
lished by the Univereity Provost has proposed a new academic program, a
University Science/Mathematice Education Center, that would coordinate pre-
sent and future Univeraity-wide science and mathematice education programs.

The Ohio State Ur cersity - 11




Q

ERIC

PAFullToxt Provided by ERIC

131

This Tesk Force has suggested that the miseion of the proposed Center might
be tot i) house and coordinete within the University reseerch and develop-
mant programe thet deel with questione of ecience and wethematics teaching
and learning; ii) contribute to the education of undergraduate end graduate
students who ara interssted both in science/mathsmatics educetion reeearch
end in teaching; and iii) provide service to the University, Chio citizens,
and the mchool eystems in which Ohicans learn ecience and mathematice.

The Task Force aleo suggested a number of benefits to be expected from euch
a Center. Firet, the Center would provide the leadership neceseery to main-
tain a continuing and integrated effort throughout the University. It would
serve as a magnet to help ettract additional federal, state and private
support. And it would be a focal point for the interaction betwsen Uni-
vereity and school community that ie so vitally important both for research
and for the implementation of new programs to improve scisnce and mathe-
matics education locally, etete-wide and nationally.The Ohio State Uni-
versity is now favorably poised to wed firmly content to context, reeearch
to development. Within the present eevere financial constraints, a Canter
would provide The Ohio State University an even etronger positive impact on
science &nd mathematice education by gathering scientists, mathematiciane,
and sducators under the umbrella of a Center. While it ie premature to
detail the programe that might be houeed within a Center for Science/Mathe-
nmatice Education, the Task Force did compile a general liet (Appendix B) of
the types of projecte that could, were they implemented, draw from the
strengthe of thie University. This list is not meant to be eithar inclueive
or exclueive. The implementation of the Task Force'’'s recommendatione now
await the approvel of the University faculty and the vagaries of the
current State of Ohio financial crieie.

The Ohio State University - 12
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3. Establish a unit to dsvelop scisncs and mathematics tests for K-12
that smphasize logicsl thinking, observational, problem solving, and
mental synthesis skills aleng with altsrnstive svsluation procedures
such as psrformance based asssssments and the use of microcomputers.

4. Expand in-service teacher aducation programs in cooperstion with the
Tollege of Kducation,

5. Establish rssearch/internship programs for teachers in K-12

V. Resource Facility

1. Establish and maintsin a science snd mathematics sducation resource
canter.

2. Bvsluate snd demcnstrstae educationsl msterials; e.g., texts, computer
softwsre, packaged scisnce projects, etc.

3. Establish s losn program for equipment and materials otherwise insc-
cessible to science snd mathematics teachers.

4. Establish s “gervice personnel office™ to match University faculty,
staff, snd students with Ohio clsssroom needs.

5. Establish and staff an information service such as s bulletin board
service.

VI. Public Relstions
1. Promote science and msthematics awareness in the public.

2. Establish s program to foster accurate snd responsibla representstion
of science and mathematics ss presented through the mass media.

3. Work with governmentsl agencies and state legislature to promote
science snd mathematics education.

4. Seek active formal collaboration with COSI for community programs,
such as a traveling science demonstrstion show.

S. Establish an office to gather information on science/mathematica
education; e.g., surveys on teacher attitudes, legislative programs,
parent attitudes, available resources, etc.

G. Mount sn active program to influence sttitudes toward science/
mathematics among school principals (and related staff) 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 vivic groups such ss PTO, business groups,
unions, etc.

9. Work with husiness 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 Working Model of Systemic Change in Elementary Science and Mathematics Education

JAMES H. PORTER
LAKE SCHOOL SUPERINTENDENTS' ASSOCIATION
CLEVELAND, OHIO
July 7, 1992

Imagine a Center for Science and Mathematics that serves all elementary 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 mathemnatics and science by the
year 2000."

T'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 experiences with the Lakeland Area Center for Science and Mathematics.

The Testimony will focus on 4 key points:

Creating a bold new approach to elementary science education was
seen as imperative.

Why this program works.

Businesses, Industry, Higher Education, Parents and Government as
collaborators with School Districts.

The Lakeland Area for Science and Mathematics as a systemic change model.
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1. Lake County School Superintendents, in collaboration with Lakeland Commanity
College, Lake County Business & Industry, State Kepresentative 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 "hooked” on science and math at an early age. That's not
wo difficult... kids are natural bom scientists! But with limited equipment and full curriculums,
individual schools have difficulty finding the time or resources to offer the real "hands-on" science
experiments that keep children interested and challeaged. 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 outin
the race to the year 2000 the Superintendents decided to act as 2 group to create the Lakeland Area
Center for Science and Mathematics. What we could not accomplish separately, we gag do with the
collaboration of all school districts, colleges and businesses, (and are doing it!).

Why this program works.

This program is ot a field trip, itis not an assembly, it is ot @ museum. It is 2 well coordinated
series of hands-on, inquiry-based science experiences that involve cyery third grade student and
teacher in all schools in Lake County and nearly ali in Gesuga 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 Aubum 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 o
duplicate in every elementary classroom.
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Topics included: Measurement/How to be a Scientist; Light and Sound; Electricity and
Magnetism. There's more...Prior to the visit to the Ceater, an instructer 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 be really
ready for their visit. ARG LIRE'S IDIC s 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 incorporate the Center’s experiments into their class's regular curriculum.
These workshops, held on after-school time, 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 resoluticn making it a required part of the districts' educational experience forevery student.
(Seeresolution sample in Appendix) It works because every student has six (6) high quality, exciting
science experiences each year. Their teachers get three (3) greatinservice programs and lots of “stuff”
to use in their own classrooms.

The Lake School Superintendents are convinced that this level of structure and support is
required to make systemic change happen in elernentary 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. Te 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. (Sce membership listing in Appendix) Working directiy with this group is the Board of
Directors whose members are teachers, business executives, scientists, school administrators, industry
represeatatives, 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
a1 the Center. Specialized equipment is designed and built whea it cannot be purchased.
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The Directors developed the Center’s Mission Statement and Program Goals:
Lakeiand Arsa Center for Science and Mathematics
Mission S

The mission of the Lakeland Area Censer for Science and Mathemarics 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.

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 math resource
center providing teachers with supplemensal materials and ideas for teaching science
and math in their classrooms.

- demonstrate how science and mathematrics are used in the business community
through close cooperation with area businesses and industries.

Program Goals

The goals of the Lakeland Area Center for Science and Mathematics are to.

* build on children's naturai curiosity and help them leam to investigate the world
around thern by using scientific processes.

» provide all students with hands-o% science activities designed to stimulate student
interest in science an  natheratics early in life.

» encourage familie;  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 probiem 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.
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With these clear targets and the full cooperation of everyone it's no wonder that our first year
of operation was an unqualified success. 20,000+ studentcontacts (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 actoss both
. counties. In 1992-93 the program will double its impact by including both 3rd and 4th grades, und
ulimately add 5th grade as well.

4, The Lakeland Area Center for Science and Mathematics is a high-potental model for
systemic change in elementary science education because:

+ Schools have made the Center program a required part of their science education program
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 dev=lopment and in securing equipment and materials.

* Program evaluatinn is designed in cooperation with University faculty.

+ Facilides are provided, at no cost, by the Vocational Board of Education, requiring no
additional construction.

* Applied mathematics is incorporated into each inquiry based science lesson using Ohio's
Modz1 Math Curriculum.

* Vocational/Technical students assist the Center by creating much of the needed equipment.

« The Center staff has both females and males, giving all students good role models
stressing that service vocations are for everyone,
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* Real-life expeviences with science provide an excellent alternative to high tech and
textbopk based instructional programs.

-Pmscomcwiﬂxdmuhelpmandgct"hooked"onscienceuﬂonuwcemcr
program.

* Business, Industry and Community lesders have attended a Grand Opening Celebration
and coatinue their support (See Appendix).

* Students work as scientific teams - using Cooperative Learning strategy.

-ﬂleinu'tiaof—wealwaysdoitdmwny-hasbeenwacomemd we have enthusiastic
participation by teachers in their classrooms and at inservice sessions.

* We have fought successfully through the problem of mwoving from theory to practice
in lesson design.

* Professional scientists are involved in all phases of the program.

* The Lakeland Area Center for Science and Mathematics group has an overall plan for the
future of the Center. (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 of vocational/technical schools and provided programs to all
students. Other states made similar efforts, Today, we know that we face serious challenges in
preparing our students and citizens in the aress of math and science. The Lakeland Area Center for
" Science and Mathematics, located in the Auburn Career Center Vocational School, takes advantage
of excellent existing facilities, vocational/technical student assistance, and already established school

district cooperation to bring high quality, inquiry-based, science experiences 1o 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 this year will enter the 12th grade in the year 2000! That is why School District, Business,
Industry and Governmental leaders have made the Lakeland Area Center for Science and Mathematcs
a reality today, and that is why we urge you to consider it as a model that can be duplicated for all
children,
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LAKELAND AREA CENTER FOR SCIENCE AND MATHEMATICS
GOVERNING BOARD

Mr. Peter Oberson, Supt./Director
Auburn Career Center

bDr. Michael Whitacre, Supt.
Fairport Harbor Exeumpted Village Schools

pr. Stephen Young, Supt.
Kirtland Local Schools

Dr. Hal Laydon, Vice President
Lake Erie College

Dr. Ralph Doty, President
Lakeland Community College

Mr. Stan Heffner, Supt.
Madison Local Schools

Mr. Joe Lasak, Supt.
Mentor Exempted Village Schools

Dr. Fritz Overs, Supt.
Painesville City lLocal Schools

Pr. Earl Bardall, Supt.
Painesville Twp. Local Schools

Dr. E.E. Goodwin, Supt.
Perry Local Schools

Mr. David Tanski, Supt.
Wickliffe City Schools

br. Roger Lulow, Supt.
Willoughby-Eastlake City Schools

Dr. James Porter, Chairman
County Board of Education
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LARRLAND AREA CENTBR FOR SCIENCE end MATHRMATICS

BOARD OF DIRECTORS

Richard Benz

Science Chairman
Wickliffe High Schocl
2255 Rockefeller Road
Wickliffe, OH 44092

Cheryl Brakeman
East Ohio Gas Co.
1717 East Ninth 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 Develcpment 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, Teacher
Mentor Schools

8140 Aubum Road
Painesville, OH 44077

Steve Madewell, Ass't Director
Planning & Natural Recource Mgt.
Lake Metro Parks

11211 Spear Road

Concord, OH 44077

Elien McCalla

Beliflower Elementary School
6655 Reynolds Road

Mentor, OH 44060

LeJoyce Naylor

The Lubtizol Corporation
29400 Lakeland Blvd.
Wickliffe, OH 44092-2293

Philip Roskos

Lakeland Community College
7700 Clocktower Drive
Mentor, OH 44060

Kathy Schuller

Educational Services Coordinator
Cleveland Electric Duminating Co.
P.0. Box 5000 - Room 732
Cleveland, OH 44101

Dr. Lewis Schupp

Kirtland Board of Education
10770 Chillicothe Rosd
Chesterland, OH 44026

Paul Spector, Director of Education
The Holden Arboretum

9500 Sperry Road

Mentor, OH 44060
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{Board of Directors, Continued)

Ed Spondike
Fasson Divison of Avery
250 Chester Street

Painesville, OH 44077

Tom Trombley, 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

Drx. George Tarbuck, Assoc. Supt.
Pexry Local Schools
3961 Main Street

Perry, OH 44081

Ron Yaussy, Supervisor

Lake County Board of Education
P.0. Box 490

Painesville, OH 44077

James H. Porter, Superintendent

'Lake County Board of Education

P.0. Box 490
Painesville, OH 44077
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LAKE SCHOOL SUPERINTENDENTS’ ASSOCIATION
LAKETLAND AREA CENTER FOR SCIENCE AND MATHEMATICS

RESOLUTION OF PARTICIPATION
WHEREAS: There is no doudt, given recent events, that superfority

in science and mathematics is critical to our nation’s
e, and;

WHEREAS: A Center for Scienca and Mathematics that serves 311 .
elementary students in Lake County; has strong in-service
programs and resourcas for teachers; provides students/
families facilities and gquidines 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 Superinterients’
Association in cooperation with the Auburn Career Center,
Lakeland Community College and the Lake County Board of
Education plan to previde high quality, high motivation, .
hands-on science lessons on a reqular basis for one qrade
Tavel and accompanying teacher {n-sarvice in a Center for

Science and Mathesatics format for the 1991-52 school yaar,
and;

As this is shewn ta be effective the other components can

be developed in cocperation with Lake County Susinesses and
Industry and area Foundations;

THEREFORE BE IT RESOLYED: The Wickliffe City School District wiil
participats in the pilot Centar for Scienca ind Mathematics
program during the 1391-92 schoal year with students in the
third grade experiencing a minimm of 4 lessons at the
Centar and staff menters receiving the in-service training
offered in conjunction with the program. It is understacd
that the program will be housed it the Auburn Career Center
and in-service programs will be scheduled at Lakeland
Community Coliege or at the Auburn Career Canter as
appropriate. It is also understood that Wickliffe
City School District shall be responsible frr student

transpertation to the program and a fee of not more than $5.00
per student per lessaon.

\\ ?
wi) (] CJAAL_SINSIN | %U"”i"i\g- //¢ (.,_2_; 5/15/91
Jdent faze rintandent
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MADISON LOCAL SCHOOL DISTRICT

6741 NOATH MOGK ROAD  MAOHON, QG 44037 TILEPHONK (218) 428-2168  Fax (218) 9484472

May 17, 1931

Dr. James Porter, Superintendenc
Lakms County Socard of Educatiaon
P. 0. Box 490

Painesville, Ohia 34077

Dear Dy. Porter:

I am wtl.u.nq this lsttsr to notify you that the Madison Board of Sducation
adopted the follewing resolution 2t its reqular seeticg on May 16, 1991. 1

WHEEREAS thers is 2o doubt, given recent aevents, that
superiority in scisnce and mathematics is critical to cur nation's @
A futurse, and;

WHEREAS a Canter for Scisnce andsMathematics that serves all
elesentary d s in Lake & y; has g in-servics programs
end resources for teachers; provides students/families facilitiss
and guidance for individual research and experimentation; and
features dieplays and exhibits that p:o-at- the scientific

activities of Laks County Busi and dustry will be a
tremardous asset to cur school childrsa and t.h- whole Lake County
Arsa, and;

WHEREAS as a pilot projecz, the Lake County School
Superintendents’ Association in cooperation with the Auburn Carser
Cantar, Lakeland Community Collesge and the Laks County Board of
Education plan to praovide high quA.LLty, high motivetion., handa—on
science lessons on @ reqular basis for one grsde level and

accompanying teacher in-service in e Center for Science and
HMathematics format far the 1991-92 school year; and;

WRzREAS as this is shown to be effective the other componescts
can be developed in cooperstion with Lake Couaty Businesses and L
Industry and area Foundations;

THEREYORE BE IT RESOLVED the Madison Local School Districs
will participate i the pilot Caenter for 5cience and Mathematics
program during the 1991-92 school year with students in the thirxd
grade experiencing a ainimum of 4 lessons at the Center and staff
aembere receiving the in-service training offered in conjunction
with the program..-IZ is undt:tcood that the program will be housed
at tha Auburn Carser and fin—msarvice programs will be 4 et
scheduled at Lakeland Ca-mu:y College or at %“he Auburn Carwer )
Cantex a8 sppropriats. It is also understoocd that the Madison Local
School Distsict shall he ible for ation ta
the program.

I look forward to working with you to make the Canter a success. Make it a GREAY
DAY!
Sincexely,

W. Eeffne =
. Superintendent

SWN:je

1 oroia
. v )
RER)




147

Fairport Harbor Bublic Schouls
Fairport Hacbor, Qi 44077

Harding High School Oftfice of Superintendent McKinisy Elementary
329 Vine Street 329 Vine Street

602 Plum Straat
{216) 354-3592 (218) 354-3400 (216) 3541982
Or. Micnaet O. whitacra
Supenntendent

LAKE SCHOOL SUPERINTENDENT'S ASSOCIATION
LAKELAND AREA CENTER FOR SCIENCE AND MATHEMATICS

BESOLUTION OF PARTICIPATION

There is no doubl. given recant events, that superiority in sclence and
mathematics Is critical o our nation's future, and;

A Canter for Science and Mathematics that ssrves a,lnkmon(zry students in
Lakuc«mv hag strong in-secvice progr and

{aciities and g for 3 and
expomnomabn m(.mndsplaynnd hibds that px the Al
activities of Lake County SBusinesses and Imrywiboamm
0 our school children and the whole Lake County arsa, and;

As a pilot project, the Lake School Sup

science #S300S on a gLz basis for one grace leved and
teacher in-service in 2 Canter for Sciencs and Mathematics formet lor the
1991-92 school year. and;

WHEREAS: As this is shown {0 be eflective, the other components can be develooed in
cooperation wilh Lake County Businessas and {ndusiry and area Foundations;

THEREFORE BE T AESOLVED: The Fairport Harbor Exempled Vitage School Disirict wil participate in
the pilot Canter for Sch and atics program during the 19%1-92 school
yeur with students in the third grade il

Community Cobege of al the Auburn Carser Center as appeopciate.
It is aiso ynderstood that the Fairport Harbor Exempted Villege School District
shall be responsibie for student transportation 10 the program and a fee of not
more than $5.00 per siudert per lesson.

%ﬂn m e
o taxident 0 Dace

ace Superintendant
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LAKE SCHOOL SUPERINTENDENTS ASSOCIATION
LAKELAND AREA CENTER FOR SCIENCE AND MATHEMATICS

BESOLUTION OF PARTICIPATION

WHEREAS: There is no doubt, given recent events, that
superiority in science and mathematics is critical
ta our nation's future, and;

A Canter for Science and Mathematics 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;

As a pilot project, the Lake School Superintendents’
Association in cooperation with Laksland
Ccmmunity 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;

As this is shown to be effective the other
campaonents can be developed in cooperation with
Lake County Businesses and Industry and area
Foundations;

THEREFORE BE IT RESOLVED: The Aubum Vocational School District
will cooperate in the pilot Center for Science and
Mathematics program during 1991-92 school year
by housing the prcgram at the Aubum Career Center
and providing housing related sarvices.

A7,
7 7/ ' ,
Supenmendent
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Taneiand Area Science Conter

PROJECT GOAL: The estabiishntent of a locai area
Scienca Canar to enhance, sarich and axtend the
Science and Math insrucicn in our scheets by providng
Hands-an Scence Acivities far visiting situcents and
teschers frem schoals throughout Lake County.

FCCUS: A regular schecdule
of alementary class visitations
for all pubtic scheols in the
Lake County Area.

FQCUS: A Teacher Training FQCUS: A Sciencs FOCUS: A Project Laboratory
Cantar provicing warkshaps in Resourcs Materials Canter for “lang tarm”® invesdgadans
Science, Math and and Library accsssibie t0 and projects by swudents (and
Technoicgy for teachers trom all cassroom teachers teachers) from throughout
thrcughcut Lake Cgunty. throughout Lake Courny. Lake County.

PEQPOSED:

A facty with at least four cassrcomy
laboratcry areas, a lobby/disolay ama, a
“lang-term” proiec area, and a mscurcs-

maieials siordge and Gurary area

A stait ig inciude a full-ime drecon
insruceer, a full-ime secrytary, and saveral
parviul-ime sachars,

Ecuipmenm, pregrams and matenals which,
althcugn needed for provicing qualkty
science ecucation in the decacs of the

1990°s and teyend, weuid te “cost
protuortive® for indivicual schcel dsmess.
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Sample School Schedule

Lakeland Area Canter for Scienca and Mathamatics - Grade 3 - Visit #1

Date

Visitation Time”

District

Schioa!

Teacher

/16791

9:00 - 10:00
10:30 - 1130
12:00 - 163

Mentor
Maentor
Mentor

Raliflower
Ballflowor
Rellfiower

McCalia
Borac
Cerepek

/1791

$:00 - 10:00
11200 - 12:00
1:18 - 2:18

Maentor
Mentor
Mentor

Beilflowar
Brentmoor
Srentmoor

Truaso
Spinailo
Minadec

$/18/91

9:0¢ - 10:00
1036 - 1130
1200 - 1:0€

Mentor
Mentor
Maentor

Garfleid
Garfleid
Garfleid

Seninat
Bellomo
Simmons

/19791

9:30 - 10:30
11:00 - 12:00
1:15 - 2:18

Maentor
Maentor
Mentor

Heedlands
Headlands
Headiands

Tannenbaum
Bloch
Howard 2-3  split

8123791

9:30 - 10:30
11:00 - 12:00
1:18 - 2:18

Maentor
Mentor
Mentor

Hopkins
Hopkins
Center Street

Pular
Chappel
Lennan

9/24/31

$:30 - 10:30
11:00 - 12:00
118 - 2:18

Mentor
Mentor
Mentor

Hopkins
Hopkins
Cemter Street

Parker
May 2-3 spilt
Richards

/285731

9:30 - 10:30
1100 - 12:00
1:18 - 218

Mentor
Mentor
Mentor

Fairfax

" Fairfax

Fairfax

Wyar
Pleacia
Padojll

/26731

9:30 - 10:30
11:00 - 12:00
1:00 - 200

Mentor
Mentor
Mentor

Lake
Lake
Lake

Baerthoid
Kehras
Yoder

/30731

9:00 - 10:00
1030 - 11:30
100 - 2:00

Falrport
Mentor
Mentor

McKinley
Marton
derton

Hearn
Muehihaueer
Garrle

18/1/%1

9:30 - 10:30
11:00 - 12:00
1:18 - 2:18

Mentor
Mentor
Mentor

Otchard Hollow
Orchard Hollow
Orchard Holiow

Botcaa
Carney
Sankal

10/2/91

9:00 - 10:00
10:30 - 11:30
12:00 - 100

Mentor
Mentor
Mentor

Reynoids
Reynolds
Reynoida

King
Macrhead
Vetrano

10/3/%1

9:40 - 10:40
11:10 - 12:10
128 - 2:30

Mentor
Mentor
Mentor

Rice
Rlce
Rice

Flatchaer
Eogarty
Singh

* Transportstion will be pravided by Perry Schools. Expect the bus to arrive
at your bullding approximately 20-30 minutes beiore each scheduled visitation.
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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. | 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 OAl 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 coliaberators 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.

Coliaborative activities in OAl are conducted within Focus Groups.
These are networks of colleagues from the three sectors who deveiop 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 OAl, has awarded

more than $1.8 million in the past 3 years to 52 graduats and 78

undergraduate students. The funding has been provided by the NASA Space
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Grant College and Fellowship Program and NASA Lewis Research Canter

with matching funds from the State of Ohio and Industry.

With me today is Renee Kent who is the recipient of a NASA Space
Grant/OAl 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 OAIl 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 breadened 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
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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 ernd, 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
kindergartein through graduate school with special emphasis on female and
minority students. Attached is a summary of some of the outreach
programs. Because OA| 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 deveiop this
network of volunteers and link them with local schoo! systems.

One of these activities has been a series of workshops for
elemeniary school teachers to introduce the World In Motion (WIM)
program developed by the Sociely 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
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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,

codperative educational experience that is being encouraged by education
experts and emphasized in the American 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
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Engineers and adult women practicing engineers served as role models for
the 8 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, | would recommend that the Federal
Government consider the following in the goal to improve the education of
Amsrican students in mathematics and sciesnce. 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 MathCounts, 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,
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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 tocal
schools. Private companies participate in a broad range of efforts
including adopt-a-schoo! progrems. 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
Coliege and Fellowship Program, with consortia in all 50 states, tue
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.

| 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. |
would also strongly recommend tax incentives for industry investment in
education and research, and especially for coliaborative activities through
consortia. These programs could be especially effective if they provide
incentives for coupling private sector efforts with Federal laboratories

through consortia.




159

In summary, | 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 heip 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 | would

be happy to answer any questions.

Q

ERIC

PAFullToxt Provided by ERIC




i

s

I

\

i

I

i
"l!

OEIO SPAGE GRANT CONSORTIUM

—

Il

———

*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 sdence, 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 sdentific 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 physidsts and mathematidans. (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
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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 (TAG) in Berea
City Schools.

»The LEGO Dacta 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)
WINGES (Women in Graduate Engineering Studies) was formed in
1990 at the University of Dayton to provide a support network for
women in graduate enginzering 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 the
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 Motion—Canton 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 Uniiversity of Akron served as teaching assistants. WIM is part
of SAK's Vision 2000, a program designed to assure a skilled
engireering and technical workforce for the year 2000 and beyond.
Specifically designed for grades 4-4, a WIM utilizes mobility
technology as an impetus for Ir  ".ng basic physical science
principles. The program was ..evelu,d by a national team of
educators and practicing engincers. OSGC has run a series of
workshops for teachers in the Canton School System. The goal of
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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 Program—Streetsboro 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
Demonstraticn 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 o

By way of theory and through direct application, students learned
about Newton's laws of motion; chernical reactions involved in
solid propellant engines; electricity as applied to engine ignitions;
basic principles 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, schoo! principles and
administrators, and representatives from the Ohio Space Grant
Consortium to attend the event.
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NASA Lewis Research Center
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Mr. Chairman, members of the committee, frisnds and g&cimeu
Elizabeth Cbara. 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 froat line of education —“Inasmérrﬁculaﬂy pleased to accept your invitation to
appear before you today to discuss the B- 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 innovation by
stimulating interest in the sciences and technology, promoting and supporting research,
improving acience education, disseminating scienti Jnowledge, and recognizing and

uglicizing high achlevement in attaining these objectives. Through its Junior Academy,

eajor Academy and Central Office, The Chio 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.

3

In a special report entitled *Minorities in Science” in the April 15, 1991 issue of
Chemical & Engineering News, Joseph G, Danek of the Nations! Science Foundation wrote,
“We have created artificial sitations 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 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 Institutc, is an cducational partnership of The Ohio Academy of Scicace,
WISEMCO - The Women in Science, Bngineering 2nd Mathematics Consortium of Ohio and
The College of Wooster. 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 resezrch
intemnship for students under the. supervision of professional women in sclence in colleges and
univasines%gvcmment and industry. This program is supported in part by a grant to The

College of ster from The Ohio Board of Regents from funds available under the
Eiseahower Science and Mathematics Education Act,

The purpose of the B-WISER Institute is to enhance the interest of 100 seveath grade
girls in physics, chemistry, biology, geological scieaces, computer science and math. The
1nstitute consists of three activities: (1) a summer B-WISER camp at The Collsge of Woos*x,
(2) a year long intetnship for each of the 100 research intarns with the EXEMPLARS who are
women in science identified by The Ohio Academy of Science, and (3) a career workshop for
the 100 research intams, 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,
Enginecring and Rescarch Camp held on June 9-14, 1991. The camp is a tcam 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 pre~coliege teachers well known in
Otiio for their ability to affect Student attitudes and learning in science and mathematics.
Morcover, the B-WISER Institute taps the mlents of nearly 100 of the over 250 EXEMPLARS

who 2re volunteer women in science, engineering and mathematics for The Ohio Academy of
Science.

The research intems -- young women entering 8th grade in the Fall of 1992 (seventh
graders during the school year 1991-1992) - will be aggégximately 21-22 years old and ready
to enter the workforce ar graduate school by the year . Therefore, it 1s very important
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that we begin our young women now for full participation in mathematics and science
m:vmﬁwprmmmmugcofMt.

The goals of the B-WISER Institute are: .

1. To develop student content knowledge in specific sciences and math.

2. To develop student skills in the process of seientific investigation and research
methods Including selecting a research topic, developing testable hypotheses, devising tests and
collecting data, and drawing conclusions.

3, To enhanoe student awareness of career possibilities and requisite qualifications for
careers in the scieatific diaciplines.

4. To generate enthusiasm for sclence and a sense of participation in scientific
discovery.

5, T facilitate student assessment of potential skills and abilities for science careers,
6. To place 100 young women research interns, with professional women
EXEMPLAR.SP, so that the research intern may work on a science project with the role
model/mentor throughout the 1992-1993 school year.

7. To enable the research intem to present her project for jugfing at local, district and
state science days at the end of the year-long scientific experiences with the EXHMPLAR.

8. ‘T hold a one day career conference in the Fall of 1992 with research interns,

counselors, financial aid expests 2nd .
college admission officers from Ohio colleges and universities.

9. prﬁare three Early Alert Tip Sheets To Careers.in Science, Engineering, and
Mathematics on the topic of admissions testing, scholarships available, and youth science
opportunities such as American Junjor Academy of Science, the Westinghouse Saence

ent Search and the Intemational Science & BEngineering Fair.
Anticipated Outcomes

As a result of participating in this year-long Buckeye Women In Science Engineeding
and Research Institute, the research interns will do the following.

1. Include additional science and mathematics in their choices for high school classes.

2. Continue doing scientific research during high school, cither 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.

" . Bz more kmowledgeable about scientific careers and the ways in which to access
em.

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.
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The B-WISER Institute will build on an existing lmnncmhip and extend the camping
expezience into a year-long research internship through the eq ent of EXEMPLARS of
The Ohio Acaderny of Science. The 250 currently active LARS represent more than
140 cooperating employers including such well known companies as Adria tories,
American Electric Power Service Co , Ashland Chemical, BFGoodrich Company,
Battelle Memorial Institute, BP America, Chemical Abstracts Service, Columbia Gas of Ghio,
Dow Chemical USA, DuBois Chemicals Inc., EI Dupont d= Nemours & Co. Inc., Ferro
Corporation, NASA Lewis Research Center, Ohlo Power Compagy. Procter & Gamble, Ross
Lahoratories, Seott Fetzer Company, Soffech Inc., The General Electrie Co , The
Kroger Company, The Timken Company, Toledo Edison, United Telephone Company of
Ohio, Westinghouse Materials Company, and Whirlpool Cotporation,

At the 1992 B-WISER Camp at The Coliege of Woaster, there were 100 students from
more than 72 schools in 36 of Ohio's 88 countics. Urban, rural, public and non-public schoals
were well represented as shown on the attached list of participants,

The staff for the B-WISER Institute consists of Dr. Ted Williams, Project Direwsor 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 Dz, Nadine K. Hinton, Evaluation Consultant,

Mr. Chairman, although my remarks today have focused specifically on the B-WISER
Institute, I tfully request on behalf of The Ohio Academy of Science that you leave the
record of this hearing open until July 10, 1992 10 enable the Academy to submit additional
written testimony relstive to the questions conceming systemic change in education.

Although more detail will be submitted in the additional written testimony, T 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 Institule. One of the problems with the legislation which
autharizes the Eisenhower pro is the bias against not-for-profit orgammﬂ%ns like science
academies, science centers and museums and other community based organizations. At this
time the Academy cannot receive funds directly from the Risenhower program; we are forced
to use academic institutions as fronts for proposals. This is & disincentive to creativity and
innovation in program desigzn and administration, It impedes the proposal development procass,
puts up barriers 1o inter-institutional cooperation and imposes additional agministrative costs on
an already overburdened system. The Academy feels that the competition for Federal grants
should be wide ﬁc;pen ~ the best ideas and programs should be funxd without a built in

ve filter.

In conclusion, The Academy feels that the B-WISER Institute empowers young women
to achleve in science. In his book entitled The Best of Success, Wynn Davis writes, *Power
comes from knowing how to do something. People with power are peaple who imow 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 (o accomplish our goals,”

The B-WISER Institute will help young women achieve their goals in life.

The B-WISER Institute is an empowering expesience.

Thank you for the opportunity to testify today before your committee. I will be pleased
10 respond o your questions concemning the B-WISER Institute.
Atachmeat: List of 1992 B-WISER Campers

Prepared by L. E. Elfner; July 2, 1992
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The Ohio
cITY

Batavia
Ballairs
Bellaire
nares

Baxley
lll.ht:i.t
Hyesville
Byeaville
Ganton
Canton
Carroll
Chagrin Falls
Chagrin Valls
Chagrin Falls
Chillicotha
¢hillicothe
Cincinnatel
Cincinnati
Cluvliusmll
Cleveland Hts.
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B-WISXR INSTITUTE PARTICIPANTS:
Buckseys Woman in Sclience, Enginsering & Ressarch Casp
Academy of science at Tha Collage of Wooster, June 14-20, 1992

BCHOOL

Apalia HE

8t. John EB
8t. John B
Roshm KE
Baxley MS

6t. Josaph K8

Ploasnnt View X5
Bloom-Carroll J$
8t. Joan of Are IS
St. Joan of Aro If
gt. Joan of Arc E§
Bishop Flagat ES
Bishop Plagat 5
Clncinnatl Country Day gschool
Locklanad JS

BSuuwsull Cuunliy Pay Suvlivul
8t. Louis ES
Clintonville Academy
Dominion NS
Tranklin Altacnativa K3
st. Joseph Montassori 28
Conhocton HS
ralrview MS
Precious Blocd lﬂ
John salls MS
Gorham Fayette N5
Gorhas Fayetts HS
Glanwood J8

James A. Carfisld HS
Jaoes A. Garfleld HS
Grandview Heights ME
our Lasdy of Perpestual Help
Rudson MS

Ironton J5
Fairfliald Union J8
Fairfield Union J8
rairfield vaton Js
Berry J8

8t. Charles B3

gt., Charles EB
Lockland K8
Looklsud HS
Loulsville NS
Madison J5

Ontario ME

Oatario WS

Cntaxio K3

6t. Hary Central
St. Hary Cantral
Pfalffer M5
Pfaiflar M8
Pfaiffer M8
Pfeiffer HS

Gataway HS

Cardinal KS

Hacen WS

Hanen KS

st. Joseph ES

sabrina Jean Hoobier

. Jeolyn M. Ianzite

Xathy Anne swarte
2omalind L. Xirkpatrick
Rabecca Ilene Boduer
Erics Aan Mohre

shannon Renee nxbnqh
Alison R, Waske

Kristee Lorraine Baylock
Tina Xay Proudfoot
Flizabeth Ellen Read
Lisa ¥icole Faxson
Hicole K. Xopozewski
Jodi Rnna ¥Nally

Shaila Yesmain Kramer
Karina Anm Wastra

smits De

Tara Ranea Clemasnts
Hichael Asn @lolLfelles
Amy Flizabeth Horvat
Bmily Elizabeth Prye
Kelinda L. Binder
Alyssa Renes Eaysa
Isabsl Fay TFoley

Brica J. Talbot

Carrie Ann Lasley
Allcia Xaria Daugherty
Bmily Beth Swartzlander
Negan Danisa Katcalf
Feliole June Korningstar
bDoniells Ranne Coban
Katia Madslaine Clyde
Carrie Ann Szabaga
Adrianne Jean Waddell
Lisa Catherine Schaiét
Beather Lyaneatta Roll
Alicia Danislle Eaith
Wandy Lynn Ksllexr

Nary K. Pool

"Lucretia Dawn Wildermuth

Srin Karie Tkatschenka
Angala Karia Cla
Christina 8. lewia
Brigid Kathleen Erwin
Rristin Aoy Leder

Fate Emery Rogers
Melissa Noal Walter
Xrin Ann Bittaan
Heather Maria Tsavaris
Shauna Renee’ Wilson
Ellen Maria ¥ichalson
Jennifer R. Stecksr
Xajly Xlizabeth Beach
Jeanlfer C. Lissner
Crystal L Patterson

Patricia Asn Rurd
Reabaoca D. Eagland
Kichalle Annick Nerton
Sabrina Ann Chandler
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continued . . . R-WISER INSTITUTE PARTICIPANTS:

luuhyﬁ Women in lum, Engineering & Ressarch Cam,

P
Ohioc Academy of Science at The College of Wooster, June 14-20, 1992

CITY

%t.. Gllead
Mt. Gilead
Ht, Vernon
ottoville

Rittman

Roseford

gouth Charleston
Springfield
springfield
springtield
springfiald
8pringfield

8, isld
Bmmgmvillo

*ipp City
Tipp Olty
Tolsdo

SCRHOOL

Kt. Gilead Js
Mt. Gllead 73

PaxTy N8
Parryasville J8
Pigue Catholic B2
Pigqua Catholic ks
§t. Pluas X 8

st. Plua X 8

St. Plus X ks
Rittasn NS

All sainte 25

Miami View IS

Poesun NS

Possun X%
Springfield Christian
springfield Christian
§¢. Teress

8t. Taraea

All gainte 28

§t. Prancie Education Center
Bathal J8

Bethel J8

Chriet the Xing schoel
Ladyfiald s

6t. Joan of arc S
Troy Christian schoole
Urbana

Js
West Liberty-Salam
Beritage M3
Baritage NS
St. Joseph Central X3
Triway J8
Triway J3
8t, Brandan’'s k8
Volney Rogere Js

CAMPER

Trinity Noel
Any Renae Iamm

Xally Jean Wicks
Beth Ann Arss
Lauzen Brooke Wox
Yvett

& 2lizabeth

uzRANS

Anne Maxle Lackey
Collesn Anne LioFavre
Sulie Hansel Clavan

Holly Blise Melzex

Neqan Marie Wolfal
Caroline Dawn Imhoff

Xatie Lea Jenkins
Stephanie Ann Stewart
Lise Nichalle kontanue
Lajgha R. Perkins

Carris Elizabath Meseinger
Ananda Maria Williams
Stephauie Miohelle Griffin
Tnily Rripgs Saspson

Rristia Lee

.Christem Xlirabeth Soudars
Isanne Goubasux

Jacquelyn Leanne Wells
Xatia Xlizabeth Young
Kally F. Eassall
Xlisabeth June Parkas
Stacey Lyan Ash
Crystal Ranes Robearts
Gretchan Karie Bmith
Ioony Bonner
Kelles &ooden
2enee Amato

lisabeth Ann Landere
Catherine Sus lLandere
Samie Nicole Harich
Angela June Rarwick
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THE OHIO ACADEMY OF SCIENCE
1500 West Thiro Avenue Sute 223
CotumeusOH 43212
Prone or 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 regionalisation and collaboration —-- central
themes of Project Discovery -- Ohio's proposal for systemic
change.

Thank you for the opportunity to submit this additional
testimony.

incerely,

Lynn Edward Elfner
Chief Executive Officer

LEE:

Enclosure

EmpowtanGg Cuniositv, Discoviry /- ND Innvovaiion For tHe 21s1 Centupy.
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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 Elfner
Executive Officer
The Ohio Academy of Science

August 30, 1990

17y
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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 Botkins 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 tc 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
manufacturing employment, but less 50 miles away, Clermont County, has increased its
manufactusing 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 percest.

- Likewise, 13.7 percent of Ohioans attained 16 or more years of educaticn, 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 disparitics are not recent phenomena; they are despl rooted in
settlement pattemns, changes in regional economies and in the aspirations of those who live
there.

Ethnic patterns vary too. Most of rural Chio is predominately white, with the clear
exception of selected northwestern Ohio counties where the Hispanic influence is apparent.
While all of Oliio's major cities have blacks, the black pcpulations 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 University and Shawnee State University are the only Ohio four year
institutions serving the rural areas of southcastern 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 arcas.

Urban areas including Akron, Cleveland, Columbus, Cincinnati and Dayton have an
abundance of intellectual resources including major research institutions.

The influence of the Federal govemnment is also unequal in Ohio. In Cleveland, NASA
Lewis Research Ceater is a dominant employer of engineers. Similarly, Wright Patterson Air
Force Base and the Air Force Systems Command dominate technical employment in the
Dayton arca. The Cincinnati region benefits from an historically rich legacy of rescarch
related to public health and safety, water quality and environmental sciences at NIOSH, the
U.S. EPA Rescarch Center, the University of Cincinnati, and Miami University.
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Information processing is a forte of the Columbus economy due t0 such establishments
as GCLC, Compuserve, Battelle Memorial Institute, Chemical Abstracts Service, The Ohio
Supercompuier 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 River valley cities. Manufacturing is important not only in major
metropolitan areas — ally in northeastern Ohio — but also in virtually every county seat
city in Ohio. The manu! ring 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 irdustry and the voting public have a common interest in improving
science, mathematics, and mfinea'ing education, they are faced with significant variations in
local and regional assets and fiabilities. 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 secves the local
needs in much of the State; simi’arly, state level policy makers and service providers often are
too far removed from the problems fo prescribe or deliver solutions. Accordingly, a regional
approach, uriting disparate elements at a sub-state icvel into collaborative systemic change
efforts is needed

If the goals of science, mathematics and engineering education are to prepare students
for useful careers ir Ohio’s changing economy and to prepare them to participate effectively in
an increasingly technoiogical society, then serious 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 arcas, access to resources and the
aspirations of the population toward education are not adequate. A systemic change structure
which may work in a major metropolitan area may need to be decidedly different in rural areas
or in inner city.

One factor scems clear, however, and should apply regardless of the details of the
structure in which 1t is implemented. Improving the quality of products and services by
increasing employee involvement in the generation and implementation of ideas topped thirtzen
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 fecds 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 carcers -- and the promotion and replication of well documented, exemplary
educational programs on a regional basis, may be the most effective means of empowering




Q

ERIC

PAFullToxt Provided by ERIC

173

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, countizs, 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 utilitics, the Ohio Farm Bureau and
major farm suppliers like Countrymark may be needed to work in rural arcas. Many peeple
point with pridc to the transformation of the agricultural cconomy brought about in rural areas
by the Cooperative Exiension 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.

66949 ~ 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 CEQ's for Systemic Change should play a2 major role in convening the
initial regional meetings.

A simple means should be devised for regional management structures; 2 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 obtzined from the National
Science Foundation should be used primarily for financing the action items on the regional
systemic change agendas. A compctitive proposal process would assure that 2 minimum of
administrative costs would be incurred.
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MZ2SE: Making the Vision a Reality
by Gardenia Butler, M2SE Executive Director

T inort n mati nd Engineering

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 Centeris a
Cincinnati-based, expanding consortium of business and industry, colleges and
universities, and public school systems. The charter members are: Procter & Gamble,
General Eiectric, 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 1936, M2SE will be established in 51 schoots 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 five—ysar NSF funding, over 2,500 elementary, middle, and
high schoof students and 250 teachers will be involved in the program.

The long-term 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 Canter is structured to
become the nucleus of the mathematics, science, and engineering preparation and
training for students of color in the Midwest.

National Sclenca Foundation CRCM Program

The M2SE Center is a National Science Foundation Comprehensive Regional Center for

Minorities. In 1991, NSF awarded the Center five-year funding based on the strangth of
its innovative program design and coltaborative structure. M2SE is one of 13 naticnal

CRCMs. This NSF program is dedicated to making the pre~coliege pipefine for
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math, science and engineering more accessible and more succassful 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 educatiorat 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 mattyscience education, on the interest and
motivation of students of color in these areas, and on our understanding of where
educational improvements are needed.

Signiicant Collaborations

From its inception, M2SE 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 Matty/Science Discovery Project, another NSF—

supported program. This will allow both programs to impact mattv/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 in—kind
support. In our first year as an NSF CRCM, for example, we met and exceeded our
commitment to cost~share every NSF dollar. In addition to financial support, business
and industry supply math/science/engineering professionals who work one—to—one with
our students as mentors, advisers, and friends. Classroom demonstrations, field trips,
and materials are provided by the professionais, both in industry and high education.

In addition to large organizations, we have attraced the support and involvment of public
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M2SE 3

agencies, volunteer organizations, small businesses, community groups, and private
individuals.

Ihe NationalNeed

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 pre-college population. At the
same time, they are seriously underrepresented in the science. engineering, and
mathematics (SEM) education pipeline and professions. In tact, 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 and
motivated to enter these career fields.

The Barrlers

Tha solution can be simply stated, but there are a challanging set of barriers to
overcome before it can become a reality.

» Of all American protessions, math, science, and engineering currently have the
smallest proportion of undsrrepresented women and men of color. Students of color
rarely have relatives, neighbors, or even public figures to serve as role modais and
mentors In these fields. As a result, these students and their families often do not

@nvision these career areas as possibilities. In reality, the career aspirations and
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academic confidence of students cf color are narrowed by as aarly as the 4th grade.

+  Students of color all too often choose (or are placed in) pre—coliege cumiculz that
remove them from the math, science, and engineering pipeline. Even if they ramain in
the collegs—preparatory pipeline, most students of color do not complete the lavel of
mathematics and science courses necessary to enter and succeed in these fieids at the
college level.

* The educational resources—course materials, time—on—task, classroom
methodologies—do not acknowledge the diverse needs of students of color. In addition,
traditional teacher training does not develop the multicuitural skills needed to realize the
full potential of students of color.

* Many, it 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 tignificantly 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 famiiies, and too many of their

teachers don't believe in their abilities in these fields. These bariers within the science,

engineering, and mathematics pineline are exacerbated by general problems ... the

educational pipeline These include the significant gap between the coilege—geing rate
of students of color and whites, the gap in standardized test performance, and high
school drop—out ratas.

The urgency of the need, combinec! vith the complexity of the barriers, calls for early,
systematic interventions and long—term commitments to sustairied programs. The
Minorities In Mathematics, Science and Engineering (M2SE) Center was founded to halp

make the solution a reality.

Prrunton providea by eric




M2SE
The M2SE Deslgn
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 prcgrams from the late elementary level into college.
+ Teacher development that enhances mathematics and science knowledge,
instructional skills, classroom resources, and racial/ethinic 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 st.ident confidence through participation in SEM competitions.
Educational advising, including coliege planning, that supports student retention
in the SEM pipaline.
Tracking of student invoivement 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 divarsity of resources. The teachers and staff selected for school teams receive
intensive training at the M2SE Summer Institute; with the school principal, the school
teamns design a year—long schedule for the after-school M2SE group. M2SE provides
ongoing opportunities for teacher math/science development through in~service

programs, workshops, and networking. Professional scientists, engineers, and
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M2SE 6
mathematicians provide hands—on demonstrations and host tours for M2SE groups.
SEM professionals and college students serve as mentors for M2SE students. Coliege
faculty host presentations and on—campus activities. Summer SEM instiwtes provide
M2SE students with academic enrichment, peer support, and motivation. M2SE liaisons

with college and university prograrns provide summer research apportunities for

. advanced high school students.

7th and 8th Grades: Linchpin in the SEM Pipeline

M2SE addresses the entire pre-college SEM pipeline. Within a school district, the M2SE
program is launched at the middle/junior high schoo! 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 SEM—and the college—bound—pipeline at the 7th and 8th grades.

The M2SE program targets this point in students’ pre—college education as a critical
opportunity to make a significant difference. After the middle school program is
established within a district, "feeder” 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 mattvscience skilis enrichment, academic
planning for advanced high school and college courses, and continued involvement with

mentors and hands—on activities. M2SE emphasizes college awareness, coliege

admissions test readiness, exposure to research, and summer experiences at the junior

and senlor high school I vel.
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M2SE 7

The elementary program, which was piloted in 1991-92 and is being launchedin 4
elementary schools this fall, emphasizes general career awareness, hands-on
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, involving
parents in the enrichment of student math skills and activities. As elementary students
near the transition to the middie school, they are linked to their *feeder* middie school
through mid—year gatherings of the two schools. -

in—depth 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 fevel: algebra, student academic focus, and awareness of
SEM opportunities and requirements.

Algebra

Algebra is a valve that either retains or excludss 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
college—preparatory curriculum. Students, teachers, and parents must have confidence
in the student’s ability to master algebra. They must also have an appreciation for the
ussfulness of algebra in all fulure mathematics and science courses.

For the SEM pipeline, the issue is simple: stdents must have algebra in either the 8th

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 college—level SEM programs. It
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 college—preparatory high
school curricutum.

There is clear evidence to support the benefits of commitment at the middie 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 college—going rate without this course
combination. According to College Board President Donald Stewart, “The evidence is
quite clear—students who complete geometry in the 10th grade go on to coliege.”
Student Academic Focus

The middle/junior high schoo! 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 in—-school 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 distraictions) are competing for time and
attention. Students are expected to consider the long-term goals and choosa 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 difficuit time
adopting these goals. All the leaming processes that support progress through the SEM

pipeline—good study skills, cooperative problem-sotving, independent research—can

be taught, but they are rarely included in class instruction. Teachers, even when they




Q

ERIC

PAFullToxt Provided by ERIC

M2SE

understand the need, havs little time in their class schedule for these "exiras.”

These 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 long—term goal 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 schodl 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
“ali the options™ are often artificially limited.

The lack of SEM role models and the lack of historical information have aiready been
mentioned. Most of the SEM career opportunities are unfamiliar to students of color and
their families. They have little meaning as long-term goals and rewards. |n addition,
adverti.emaents, television shows, textbooks, and popular culture do not contribute to a
broader career awarcness. 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 parsanal vision, educational requirements seem irrelevant.

The M2SE Middle/Junior High School Program

The MRSE middle/junior high school program is designed to remove the bariers

students of color face at this point, and support their continued prograss 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 after-school program, which meets twice a
month throughout the school year.

School Team. The first step in the initiation of an M2SE middle schoo! groupis
identification of a schoo! team to plan and conduct the program. The school teams
consists of a math teacher, a science teacher, a language arts teachsr, and one other
tsacher, plus the school principa! 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, the math and
science teachers attend the M2SE Summer Teacher Institute. The Summer Institute is a
week-long program that includes SEM content sessions, computer-aided instruction
training, and multicullural skills development. Institute participants engage in small-
group discussions with teachers from alf educational levels to develop resource
networks and share interests and concerns. SEM college faculty 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.
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Minl 'nstitute. The Teacher Institute is followed by a two—day mini~institute. The other
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.

MZ2SE staff work with the school teams on developing the syllabus. For the middle
schooi program, the M2SE design requires an academic focus on SEM content areas,
an emphasis on hands—on 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 year—long program, M2SE staff assist
in identifying college and industry resources for demonstrations and field trips.

MZSE 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 fo the schoo! staff, circulates fliers, and announces the program

atall-school 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 languags arts; hava an 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 be accepted into an M2SE group, both parents and students must
complete a registration form committing to the goals and requirements of the group. At
the end of the recruitment period, an orientation meeting is held by the school team for
both parents and students. The years schedule is outlined, parents are enlisted to

assist in program activities, and students complete a preliminary career interest survey.
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MZ2SE Group Activities. The academic year programs in M2SE middle schools
generally alternate an activity mesting 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 area~wide. The following are examples of the various activities that
occur during ar M2SE middle school program.

Hands—On Activities
Constructing Toothpick Bridges
Mousetrap Car (paper vehicle design and construction)
Egg Drop Container
Math Counts
Building Rockets
Chewing Gum polymers
Kitchen Chemistry
LEGO/TC logo computerized designs

Demonstrations and Fleld Trips
African History Museum, Xeria
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

Competlitions
Invention Convention Contest
University Math Competition
M?2SE African American Scientist and Inventor Essay Contest
University of Cincinnati Egg Drop Competition
Science Exposition

Academic Support Activities
Cooperative problem—solving activities
Study skills groups
Academic planning and course selection
Mid-year gathering with feedsr high schoo! 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 interast and involvernent through the
next educational levels.

Student Tracking. At the and 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
pipelina.

Summer Institute

To enrich students’ SEM experiences and extend the time devoted to SEM activities,

MZ2SE sponsors a Student Summer Institute, conducted by the University of Cincinnati

College of Engineering. The Institute is a five—week 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 pre—college 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 offerad 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 [(TC) Technology Pack, Roller Coaster physics,

paper vehicle construction, and other hands—on 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,
trips to historically Black colieges and universities, and other area SEM resources.
Throughout the program, students work in state—of-the—art university laboratories and
computer facilities.

Summary

The M2SE middle scheol program is working. Students rejoin the program year—to—year
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 pipsline.

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 demonstraticn and field trip resources
available to other interested teachers; schools have adopted M2SE competitions as
school-wide 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 Blochemistry with a joint

appointment in the School of Medicine and the Collége 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-toral 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, 1In 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 numbar 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




2
engineers, a goal articulated by the President for America 2000, as well as by
a congressionally-mandated taax force, but also in the interest of equity.

One of the reasons that the minorities are underrepresented in the
sciences i{s 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 FEducation in 1986. According to
this survey, of the total 560,000 17-year-old African-Americans in the United
States, only 2,800 (about 0.05%) 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 un 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 ig 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 gcience academic
performance of the inner-city high school students through a variety of
intervention programs. These programs are designed to better prepare these
studenta to succeed in college gcience studies and to motivate and encourage
their entry into the science professions. The emphasis 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 University, Dunbar High School, the business
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community, and the private sector organizations (Mead Corporation, Lifescan,
Inc., Milton Roy Co., Procter & 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 (63%) were
minority. Dunbar has a total enrollment of 869, and of these, 683 (79%)
belong to minority groups - primarily, African-American. Over 50% of the
Dunbar students are women and most of them (95%) 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 diversiiy.

1 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 intereat in science, and I nov have a
yearning for the medical field."

Elgin Kight ia & 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




school, I now plan to major in biology and do research in genetic
engipeering.”
Justina Brown, a genior at Northmont High School, says: 'The Summer
Research Program gave me more initiative to do my best in science and
math covrges. [t ia because of my participation in this program that I
decided to pursue a career in the health sciencesg."
Drucilla Veasley is n teacher and teachee biology at Dunbar High
School. About her participation, Mg. Veasley hes this to say: 'This
past school year was 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 profewsional 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. 1 will briefly describe the activities and the

strategies behind each component.

I.  Academic Year Activities
The academic year component ig based almost entirely at Dunbar High

School and involves several objectives, strategies, and activities. These

include:

(1) Updating and enhancing science courses to ingure the accuracy of gcience
content in high school classes, particularly in the area of molecular
biology and bictechnology.

Performing hands-on modern laboratory experiments.

The idea here ig to make the students feel that science is fun and
nonthreatening so that gcience courses become exciting opportunities to
learn. Through these hands-on experiments and acience projects, students
develop record-keeping akills and acquire the ability to organize their

data in the form of tables and figures.
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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. Thia process activates their
curiosity about science and sparks their imagination.

Orienting minority and women studenta 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 studenta into the classroom. The
involvement of these individuals in the model project is very important
to disadvantaged youths who may not know any scientista, doctors or other
professionals in their own communities.

Improving the professional status of science teachers and minimizing
their sense of professional isolation.

This hss 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 gcience courses. We are in the process of establishing electronic~
mail linkages at the high school to promote comrunication, as well as
give the teachers the ability to access libraries through the computer
network that is well-established at Wright State and other universitiea.
Promotion of the teacher enhancement activities through incentives can

also bring about a permanent change in precollege science education.
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Bringing scientists from the private gector into the high school.

Such an involvement of the private gector in our partnership with the
high school has several long-term beneficial effects, including an
opportunity for summer employment Yor both students and teachers in
research laboratories. The students develop a better understanding of,
end an orientation to, career needs, requirements, and opportunities in
science and technology.

I would be remiss if I did not acknowledge the help and aupport ws
have received from our private sector partners (Mead Corporation,
Lifescan, Inc., Milton Roy Co., Procter & Gamble, Kettering Medical
Center, and Marion Merrell Dow). Mot only have they donated laboratory
cupplies, chemicale and scientific equipment for use by Dunbar students,
many have also sent minority scientists for talks and demonstrations, as
well ag given students tours of their manufacturing and research
facilities.

Preparing and facilitating the transition of high school students for
undergraduate gcience studics.

Several studies have suggested that because of their difficulty with
introductory science couraes, many African-Awerican snd Hispanic students
are unable to complete college studies and drop out of the educational
pipeline. Strategies are needed to prepare and facilitate the transition
of thege studenta from high achool 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 Righ 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 atages to the actual teaching of the course. The course will




meet three days each week, two consecuti{ve hourg each day, for the

16-week semester at Dunbar. Students who successfully complete the

course will be eligible to receive college credit. The emphaais of the
courae will be on hande-on laboratory experiments dealing with the
cutting-edge modern moleculsr biology and biotechnology areas includlng
gene cloning. We plan to set a high standard of expectation for student
academic performance in thig cuurse and treat the students as if they are
entolled in college. This course will give the university faculty an
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 Mrs. 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.

11. Summer Research Program

I now turn to the extremely important swmer component of enhancing
sclence educatiom 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 professora while giving minority and women students a
meaningful experience in sclentific research, and

updating the technical skills of the precollege science teachers and to

familiarize them with modern research toole and techniques so that they

can, In turn, bring a sense of excitement and current knowledge to the

clagsroom.

Q

ERIC

PAFullToxt Provided by ERIC




8

In order to give minority and women students an opportunity for hands-on
experience in acientific research and experimentstion, we bring s select group
to research laboratories at Wright State during the summer, assign each student
& faculty mentor, and have the students participste for a period of seven weeks
in ongolng research projects under the close supervision of fsculty mentors.
Thus, they work ss Student Resesxrch Apprentices. This involvement in research
permits ths students to experience the spplicstion of theory taught in the
classroom. The students' participstion not only includes actusl hands-on
laborstory experience, but slso literature research, so that they become
familiar with the use of the librsry. Laboratory research participstion may
include preparing culture wedis, harvesting cells, performing simple snd
routine sssays, prepsring grephs and figures, data processing with a computer,
and carrying out other simple, but estential, lsboratory tasks designed to
match and stretch their capsbilities.

Students are recruited not only from Dunbar, but also from other
inner-city high schools in the Miami Valley area. Students who have complsted
one year of chemistry, biology and mathematics ars eligible to psrticipste.
Selection ia based upon the student's motivetion, professional goals,
acholsatic aptitude, accompliahments, maturity, recosmendation from acience

teachsrs, a short essay describing what he/she expects to gain from

participating in the program, and where possible, a letter from parenta

indicating psrental commitment. An Advisory Committss conaisting of thrae
Wright State faculty and three high school teachers make the selection
following personal interviews. Tha students work 8 houra a day for a 40
hour-week and ara peid a stipend/salary of $1,000 for the 7 week progran.
In addition to providing s weaningful handa-on research experience to
minority and women studenta, we also provide a aimilar opportunity to

precollege science teachera who are women, or belong to minority groupa, or
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9
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 Jo that they can, in turnm,
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
year—round 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 %o
accompany their faculty supervigors to professional meetings and to present
papers based on their swmmer activity. Teachers work 8 hours a day for a 40
hour week and are paid about $2,000 for the 7 week summser program.

Every attexpt 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 psrty to enhance communication, to share enthusiasms, to
describe what was accomplisbed during the week, and to iron out any
difficulties or problems. Thia summer, we are also inviting to the Friday
sessions minority 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 geventh 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 sumer
program. MHowever, 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, Justina Brown, Raahida 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 mentora. Two other points of interest 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 is quite rare
» even for undergraduate gtudents), and (2} one student, Latrice Turpin,
recently graduated from high school and will be majoring in pharmaceutical

chemig:ry at Ohio Stats University this Fall. (A« I indicated earlier,

Latrice has accompanied us to Claveland.) 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 glan to track the students for several years to see if they do
indeed pursue scientific careers.
What sore needz tc be dooe?
The Summer Research Program by itself is not enough. We need to
implement year-round science enrichment programs for minority and women
high school students. This may involve bringing them to the university
and private gector 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 snd women students to pursue careers in
science, including graduste work. The involvement of the private sector
ig criticsl since the students will gain a better understanding of the
career opportunities available in science and technology. There is also
s need for similsr programs 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 programs.
At the federal level, each major granting agency, such as NSF and NIH,
should establish s 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 nf doing just that, and I
applaud their effort for recognizing the need and tha importance of
science enrichment programe that target precollege students. Through its

funding mechanisms, the federal government can do much to encourage snd

support the developwent of human resources for science and engineering.
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(3) A stable multiyear funding base is critical *f pirzc¢pllege science
enrichment and intervention programs are to succzed. 1 emphasize the
multiyear funding base because of our own experience last yesr. We were
awarded a one-year model project grant for our work at Dunbar on
September 23, 1991 - one month after the achool had been in session.

(The application deadline waas January 31, 1991.) Because of the late
notification, we were not aas effective in influencing scienca education
as we would have been had we been notified of funding before the achool
year had started. What made the situation even worse was that we had to
turn around two montha 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, 19$2! 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. aa well as the high achool teachers, the achool administrstion,
and the parenta of the high eéchool youths, time to plan ahead. A
multiyear grant would also give us the opportunity to track the students
with respect to their academic succeas in college and career selection.

I would also urge the granting sgencies to move up the aubmisaion
deadlines for grant spplicationa 80 that we can be informed of the
funding decision well before the school year begina. In this connection,
I would like to mention that we submitted our grant renewal spplication
for the 1992~93 academic year before the deadline of January 31, 1992;
however, we atill do not know of the funding decision. Since the achool

opena on August 24, there ia a great deal of uncertainty about the level

of our effort and work at Dunbar in the coming scademic ycar. This
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uncertainty is also affecting our plan to offer an introductory biology
course for Dunbar students this Fall.

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 sssistants
would work clogely with the teachers and would be under the supervision
of the Program Director. Not only would they review the topicai material
that had been presented in class that day and answer questions, the
tutors would bring in (with guldance and assistance from the University
faculty) new problems/examples to illustrate concepts. The teaching
assistants would also assist teac.ors with setting up laboratory
experiments/demonstrations. Furthermore, they would be effective role
models.

In addition to the after-gchool tutorial program, we need to institute
a science/mathematics laborstory for students in the program to use duriig

study periods. The laborstory should be ataffed with teachers and

teaching assistants who would sseist students ss they did homework.

To further increase the pool size and quality of minority and women
students for college science studies, we need to bring the ascience
enhancement programs into the presecondery grades. And we need to ensure
that the teachers teaching at these levels have the propar scientific
background and resources to do the job effectively.

The irner-city public schools lack the resources to make the drastic
changes needed to improve science education, including the need to revise
and modernize science courses. The achools can only do this
cooperatively with help from ths universities, and the university

acientists must play & key rols in thias effort. Thus, I would urgs that
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steps be taken at the state level to promcte 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.

If school-based intervention programs are to succeed, we must involve and
educate parents about science so that they can, in turn, stimsulate their
children's 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 snd 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.

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 absorbeu 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, ms this outreach program expands, faculty involvement needs to
be encouraged and their efforts need to be recognized and rewarded,

Participation in program activities should be counted in tenure and




promotion decisions along with research productivity and teaching.

Formation of partnerships among federal agencies, educational ingtitutions

(including; universities), and the private gector should be encouraged for

the explicit purpose of science enhancement at the precollege level.
University research scientists have a critical role to play in this
venture. howesir, they cannot do it alone. Federal and State Governments
and the private sector must become full partners in this effort.
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 itgelf would be a
great incentive for minority and women students and entice them to pursue
careers in science.
To suwmsarize, the Federal Government can help us enhance precollege
science education in the following ways:
(1) create a 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 gtates to forx linkages and partnerships between public
schools and public universities.
encourage business, industry, and other private gector organizations
to form partnerships with universities, Boards of Education and
schools.
increase funding for the following purposes:
(a) tutorial programs during and after school hours,
(b) laboratory supplies and equipment,
(¢) year-round research program for students and teachers,

(d) financial incentives for science teschers,
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(e) parentsl 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, Il 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.
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Since the hearing held on July 7, 1992 before the Senste Committee on
Governmental Affairs on "Science and Math Zducation Reform', [ have had the
opportunity to study the Senate bill §,685 entitled, “Summsr Reaidential
Science Acadewy Act of 1991,” that Senator John Glenn has introduced. The
concept of the Summer Science Academy for 7-12 grade studenta snd its
implementation are long overdue, and I commend Senator Glenn for introducing
the bill, I also applaud his concern and efforta to enhance precollege
acience 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 acientists, The involvement of these
individuals ss role models is particularly importsnt for disadvantaged youths
who muy not know any scientists and other professionals in their own
communities., It is also crucial that the gtudents participate in the
Academies on a multiyear basis, as the Senate bill 5,685 calls for. A stsble
multiyear funding base will also provide the opportunity to track the Academy
participants and graduates for several years. Trscking, unfortunately, is not
often poasible when educational enhancement programs are funded on a
year-to-year basis.

I have two additional recommendationa:

(1) The students should be given the opportunity to participate in the
Academies even during the academic year - perhapa two Saturdays each month.
This will not only permit mentoring on a continuing basia, but it will also
make the summer program more meaningful for the atudents. Further, progress

of the studenta in their academic work, as well as acquiring life skills, can

be monitored throughout the year. a *
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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 contert of couraes and bring & sense of excitement to the
claggroom 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 activitiea.
Thia network formation between research scientists and teachers will reduce
professional isolation that many science teachers feel in their achool
environments,

Thank you for giving me the opportunity to comment on Senate bill 5,685

and to have theae comments added to my previoualy submitted teatimony.

Prem P. Batra, Ph.D.
Department of Biochemiatry
Wright State University

Dayton, OH 45435
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Statement of
Spence M. Armsirong
Assoclate Administrator
Office of Human Resources and Education
National Aercnautics and Space Administration

before the
Committee on Governmental Affairs
United States Senate

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 Naticnal Education Goals, this Nation must make a
commitment to substantizl change in the way we view education—in 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, V/e must
institutionalize in our schools a culture that embraces continuous
fmprovement and lifelong learning.

In addition, systemic change, by definition, must address the needs of all
students—including those groups traditionally underrepresented in science,
engineering, and mathematics. To effect a cultural change in the Natlon'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 ali teachers
with the opportunity to improve their skills.
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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 Sclence, Engineering, and
Technology (FCCSET/CEHR). The Department of Education and the
National Science Foundation are leading Federal efforts in national educatfon
reform. The role of the mission agencies, including NASA, is one of support.
In that capacity, our Yisign is to support systemtc 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 {s 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 schools—in 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 standards—learning
standards, teaching standards, and assessment standards—developed
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 materials 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 Sclence Foundation funding for Statewide Systemic
Initiatives ($SI), NASA Centers will explore and develop linkages between
existing Center education programs and the efforts of SSI. These linkages
will include both precoliege 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.
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One NASA-supported effort is the Tri-State Education Initiative (TSEl), a
region of Mississippi, Alabama, and Tennessee that was officially 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
agencles, NASA initiated a Total Quality Management (TQM)-based effort to
identify the various customers to be served by the initiative, thelr wants and
needs, and how to accomplish the National Education Goals in this tri-state
arca. The primary ! 2l desire identified in the original TQM-based analysis,
repeated again and ag .n by students, parents, and educators, was for a
worlld-class education system that could really change the local economic
cycle.

All 29 public school districts forming the Tri-State Education Initiative
Consortium signed 2 Memorandum of Agreement outlining the parameters
for cooperation, The National Education Goals and the America 2000

v 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 potenual adaptive model, the program is being implemented

with enthusfastic 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
Lewls 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 toial farn!ly 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 cuitural 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

)
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teachers will be teaching other teachers how to implement the approach in
their classrooms and schools. Next year, the pfilot 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 reglon 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 Lewlis 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 Reglonal 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 mestings at which NASA should have a representative; and the state
and local programs which would benefit the most from NASA's active
invoivement.

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
comrnittee 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.
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For example, through NASA Spacelink, 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 clacsroom and the home via
satellite dishes and cable television systems. OCur satellite videoconference
serles 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 techriology, 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.




United Statss Committee on Govarnmental Affairs
Senator John Glenn, Chairman

Hearing Testimony

Ted Sanders
Superintendent of Public Instruction
Ohio Department of Education

NASA Lewis Research Center
Administration Building Auditorium
Cleveland, Ohio

July 7, 1992
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The Chalienge
The challenge before us, "By 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 scipnfa' ‘sducation in p"artiwlar, 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
traditiona! 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 society into a rapidly

changing information age. According to John Naisbitt in his book

Megatrends 2000, information and the ability to collect, maintain, and

interpret it will be the most valuable_éorﬁmodity i\n the new age. To

prepareféhio studants for this information age, education must be

transformed. Such a iransformation is characterized by the changing
nature of knowledge, teaching as assisting performance, learning as the

process of constructing knowledge through making sense of experiences,
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and shared authority. Mathematics and science education for the
information age should make use of moderm tools, sspecially the computer
and calculator, and provide more hands-on training, problem-solving

activities; and opportunities for students to work togetner. it should

assure that all’ studefits encounter the same core of learning regardiess of

“

sconomic 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 @ssential 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 participéte in the
educational enterprise.

This transformation is the challenge of mathematics and science

A
education reform. World-class literacy ih mathematics and science is a

key to the economic well-being of the country and to individuals' capacity
5 . . .

to fully participate in a techno|oqically-baséd, information-driven world

society. A transformed mathematics and science 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. Oﬁio also represents
a large segment of American soci’ety by having some of the wealthiest

areas of ;ﬁ;'North Central region of the U.S..and some of the poorest areas

of the cour;try. Correspondingly, there is a wide range of teaching

expertise and schoo! conditions in Chio. 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
Chio is also home to schools in dire need of assistance.

Tﬁe resuits 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 afier four attempts on the test.

We know that, in general, Ohio students score ciose to the average
on mather_natgcs and science tests such as the National Assessment of

Educatio;w,—al Progress when compared to students in other states. Our
students do not compare so well when compdred to students in other
countries.  According to statistics raleased by the American College Test

High School Profile Report, Ohio has slightly fewer college-bound
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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 ali, less than 5 per cent of Ohio’s college-bound seniors plan to
major in mathematics of science./

it iS ciéar that Shio <chools are in neéd of the kind of
transforma/tion in mathematics and science education | have described.
What is Ohio doing to transform mathematics and science
education?

The Chio 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 pian, Ohio accepted the

goals of Amarica 2000 including Goal 4 that proclaims, "By. the year 2000,

u.s. sfudents will be first in the worid in science and mathematics
achiovement.” At about the same time, the Ohlo Mathematics and Science
Advisory Commission, a broad- basod grcup estabhshed by the State Board
of Educatlon releasod nts report, Movmg Toward rhe 21st Century:
Strengthening Malhamaucs and Science Laarmng for All Oh:oans which
details recommendations for transforming mathematics and science

aducation. Using this goal and these recommendations, the Chio




219

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 w;ly since 1989 to bring state-of-the-art
curricula in” mathemafics and science education to Ohio. Using the
Srandards" publishad by the National Council of Teachers of Mathematics,
the Ohio Department of Education developed The Mode! 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 Mode! 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 mode! is
being developaq utilizing a wide range of expertise from within the state

of Ohio and acress the nation. It will benefit from the curriculum

developmant 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
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the evolving work of the National Acadsmy of Sciences in the area of
National Standards in science.
In the area of assessment, Ohio has an evolving proficiency testing

program- in many areas including mathematics and science. A proficiency

test in_ m'a’tﬁa?natics for students in ihe nlnth‘grado was implemented in

1990. Sclienoe 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 Chio's existing proficiency testing program
indicate that schools will need extensive hwip in transforming their
programs to assure studant success on the outcomas assessed. Ohio has
recantly joined 13 other states in a program to share resources and
efforts to develop authentic assessments in science, namely, the State
Collaborativegs on Assessment and Stiident Stam\i\ards. a project of the

Council-of Chief State School Officers.

The Ohio Department of Education Is also colfaborating with
professional organizations, institutions of higher education, and funded

projects to transform preservice and inservice education for Ohio
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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 Mode! for

Excellence in Mathematics (OMEM), a joint project between the Ohio

Departme;ﬁf‘df‘&ducaﬂon and the Ohio Council of Teachers of Mathematics,

held over 60 regional meetings to prepare focal leadership teams to
facilitate the full and effective implementation of The OChio Mode!
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 davelopment 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 represente;i a slight increase i_n\trfais effort\‘from only 26 projects in
1989.

In 1990, 6hio s;iccessfully won one of- the firgt ten S‘taﬁ Systemic

Initiative (SSI) grants administered by the National Science Foundation.

Onhio'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 scientisymathematicians from each of thé eight regions
who will train mathematics' and s,cience teachers in their regions. These
regions a?;'néverned- at ti‘w local level by 'collabofative leadership groups
that includle persons from all areas of the learning community in the
region. Over half of Projsct 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
aducational system, beginning with the mathematics and science teaching
force at the middle sch;':ol level and quickly evolving to include
instruction at ali 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,

\
N

and other cammunity members. i

We belieye that the entire community of learners must be involved in

order for a complete iransformation 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 eésy part. The hard
part will be tt\'ne translation of tho:::e ideas, techniques, and materials into
the schgqﬁo:' Paper t:‘ansfon:maﬁons can be accomplished easily. The real
trans!orma;ion will occur in individual buildings and classrooms in every
comﬁwnity in Ohio, from Cincinnati to Columbus, from Clayeland 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

scientiticaily literate citizenry, decision makers who have baen

empowered to succeed in an informatidn’ society.\then we must find

additiona‘ijresourcos 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 federal proéram approval

decisions need to be made based on the degree to which lucal businesses
and industries, community leaders, social agencies, and citizens in
general are involved in educational reform.

A critical need exists for federa! 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
Comoetency-Based Mathematics Program and the Ohio Model Compestency-
Based Science Program must be a federal priority.

Developing preservice and inservice programs that help
mathematics-and sciance teachars e'erf in redesigned schools “represents

another” critical priority that requires increased federal support.
Programns based on the trainer-of-trainer model such as Project Discovery
and the Ohio Mode! 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 ar fail based on
the powerful nature of teacher-student interactions. Eyery teacher must
be touched by the school transformation process on an ongoing basis. Many
trainers who .share in the vision ;f the transformation of mathematics and
science. education are™needed.

Our ;nathematics 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 accaess 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.

O
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