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SCIENCE AND MATH EDUCATION

FRIDAY, FEBRUARY 10, 1984

Housk oF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE, R€SEARCH AND TECHNOLOGY,
Pittsburgh, PA.

The subcommittee met, pursuant to notice, at 9:40 a.m., in the
David L. Lawrence Convention Center, Pittsburgh, PA, Hon. Doug
Walgren (chairman of the subcommittee) presxdxl%g

Mr. WaLGREN. The subcommittee w... be in order. Witnesses will
be coming throughout the day but we have a long list of witnesses
and if we delay any longer we are going to not get through what
we ought to get through with in this process. _

I would like to welcome you to this hearing on elementary and
secondary edcucation, particularly the math and science interests
in the Pittsburgh area. ,

In the Congressional process I really cannot stress enough how
important it is to hear from people directly involved in education,
those who are on the frontline and who deal with the problems on
a day to day basis.

As parents and as citizens and as public officials we are deeply
concerned with the quality of our children’s education.

As we all know, the key to a bright future for anyone rests on a
solid education, especially in the beginning years of elementary
and secondary school. ‘

We fear that if we do not expose our students to a good start in
math and science in particular that they will be unable to catch up
to those disciplines in later years because each step is based so im-
mediately on the step that preceded it.

The focus of today’s hearing is on math and science education.

On a national level we are constantly shown >xamples of how far
ahead of us students in other countries and particularly those
which we compete with are when we compare them to the level of
achievement and competence of Ar . ican students in math and
science. It is 2 fact that only one-siz:;. of our high school students
take a course in science ir the 11th or 12th 3 of high school.
Only half of our students take 'a course in math in those grades.

By comparison, J&;panese igh school students who sre college
bound take 4 years of math and 8 years of science. -

In the Soviet Union, high school students take 5 years of physics
and 4 years of chemistry as the necessary base from which to go on
to higher education. It is no wonder that the Soviet and Japanese
unijversities graduate many more scientists and engineers than
American colleges and universities.

i
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We used to take some comfort in the fact that many of the Nobel
Prizes were won by Americans and that is a fact with which we
can take great pride and know that there is good in our system.

On the other hand, a great part of the reason for that is because
we are a very large country and simply by numbers we are some of
the brightest people and those brightest people do succeed in our
system.

But even the numbers are now catching up to us. In Japan there
is a greater number of engineers in certain important engineering
disciplines graduating from t.eir system. There is a greater
number of Japanese engineering graduvates than there are even in
a society as large as the United States. These facts sre important
on their own, but they are especially important when you consider
them in the light of the increasingly technological nature of the
world economy that we sre going to face in the future.

These facts are loaded with serious consequences for both our
own economic growth and in the long run our national security.

In the Congress there has been a growing invoivement in this
issue over the last several years. The House of Representatives
passed a bill known as H.R. 1310, entitled the Emergency Mathe-
matics and Science Education Act last year. This bill is a start in
trying to add some Federal encouragement and resources to this
problem.

It has not yet passed the Senate. It will be under continuing dis-
cussion in the House of Representatives when a vehicle does come
back from the Senate, as we hope will happen this year.

In addition, this subcommittee authorizes the National Science
Foundation on a year by year basis. We are trying to encourage the
National Science Foundation to get actively involved in science
education which is part of their mandate.

In the last several years there has been z declining interest in
that effort, from the first budgetary years of the present adminis-
tration and the Science and Engineering Education Direct~rate was
phased out.

In response to the congressional interest in that the National Sci-
ence Foundation has now restarted its formal involvement in sci-
ence and engineering education and we hope, through these kinds
of hearings, to keep our committee as fully aware of what the
needs are in the country as is possible so t%at we can bring the
proper direction to the National Science Foundation in its effort in
this area.

Today we are going to hear from people who are in charge of the
classrooms; science and math teachers, #'uol -adrainistrators and
school board members, industry leaders + 110 are concerned about
the quality of the talent that they will need in the future and co)-
lege officials who are involved in this on a firsthand basis.

During the afternoon session we will hear from representatives
from local industry as well as the Allegheny County Conimunity
College, particularly with respect to tachnical skills that are pres-
ently needed and will be needed in the workplace.

As chuirman of the subcommittee, I want to say how much we
appreciate those witnesses who are here and those who will come
through the day providing there is time.



3

I would like to introduce to Pittsburgh my colleague on the com-
mittee, Congressman Herb Buteman, who comes from the Norfolk,
VA, area, The Tidewater area Virginia.

Mr. Bateman is a Member who has brought particular interest to
the education area because before he went to law school he was a
teacher in the Virginia area. He has a long history of involvement
in civic concern in this area, served 15 years in the Virginia State
Senate before coming to the House of Representatives.

I¢ is a particular pleasure to have you in Pittsburgh and show
you a little bit of what we are proud of in this part of the country
and to try to work with you in bringing appreciation of the Con-
gress on a national level of what is out her¢ beyond the confines of
Washingten and I want to welcome you to Pittsburgh very sincere-
ly. :

[The opening statement of Mr. Walgren follows:]



OPENING STATEMENT OF REP. DOUG WALGREN
PITTSBURGH HEARING ON
SCIENCE AND MATHEMATICS EDUCATION
FEBRUARY 10, 1984

| WANT TO WELCOME THIS DISTINGUISHED GATMERING OF CITIZENS TO THIS
HEARING ON ELEMENTARY AND SECONDARY EDUCATION N PITTSBURGH AREA
SCHOQLS, | CANNOT STRESS ENOUGH HOW IMPORTANT 1T IS TO HZAR FROM
PEOPLE DIRECTLY INVOLVED [N EDUCATION, THOSE ON “THE FRONT LINE* WHO
SEE THE PROBLEMS UP CLOSE. AS A PARENT, CITIZEN, AN, PUBLIC OFFICIAL,
[ AM DEEPLY CONCERNED WITH THE QUALITY OF OUR CHILDRENS' EDUCATION.
As WE ALL KNOW. THE KEY TO A BRIGHT FUTURE FOR ANYONE RESTS ON A SOL!D
EDUCATION, ESPECIALLY IN THE FORMATIVE YEARS OF ELEMENTARY AND
SECONDARY SCHOOL, . '

~THE FOCUS OF TODAY'S HEARING IS SCIENCE AND MATHEMATICS EDUCATION. We
ARE CONSTANTLY SHOWN EXAMPLES OF HoW FAR AHEAD THE STUDENTS OF OUR
FOREIGN ECONOMIC COMPETITURS ARE WHEN COMPARED TO THE LEVEL OoOF
ACHIEVEMENT AND COMPETENCE OF AMERICAN STUDENTS IN MATH AND SCIENCE.
FOR INSTANCE, ONLY ONE-SIXTH OF OUR HIGH SCMOOL STUDENTS TAKE AN 17TH
OR T2TH GRADE SCIENCE COURSE, AND ONLY ONE-HALF OF OUR STUDENTS TAXE A
MATH COURSE IN THOSE GRADES., BY COMPARISON, APANESE COLLEGE-BOUND
HIGH SCHOOL STUDENTS TAKE EQUR YEARS OF MATH ANO IHBEE YARS OF SCIENCE
AND SOVIET HIGH SCHOOL STUDENTS TAKE ELVE YEARS OF PHYSICS AND FOUR
YEARS OF CHEMISTRY. IT 1S NO WONDER THAT SOVIET AND JAPANESE
UNIVERSITIES GRADUATE MANY MORE SCI NTISTS AND ENGINEERS THAN AMERICAN
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COl LEGES AND UNIVERSITIES. THESE FACTS ARE IM’ORTA&T ON THEIR OWN BUT
WHEN THEY ARE CONSIDERED IN L'GHT OF THE INCREASINGLY TECHNOLOGICAL
NATURE OF THE WORLD ECONOMY OF THE FUTURE TYHESE FACTS ARE LOADED WiITH
SER10OUS CONSEQUENCES FOR OUR ECONOMIC GROWTH AND NATIONAL SECURITY.

IN'RESPONSE TO THIS PROBLEM. THE HOUSE OF REPRESENTATIVES PASSED H.R,
1310, THE EMERGENCY MATHEMATICS AND SCIENCE EDUCATION ACT. THIS BILL
S A SOL{D START 'N THE EFFORT TO BOOST THE NUMBER OF TEACHERS AS WELL
AS OFFER OPPORFUNITIES FOR TEACHER AND CURRICULUM IMPROVEMENT. THE
PROGRAMS ENCOMPASSED IN H,R. 1318 COVER ALL LEVELS OF EDUCATION
RANGING FROM ELEMENTARY SCHCOL TO POST-GRADUATE EDUCATION., H.R. 1318
IS THE PRODUCT OF SEVERAL YEARS OF ONGOING INTEREST OF THE SCIENCE
COMMITTeE IN THE {SSUE OF SCIENCE AND MATH EDUCATION, IN COOPERATICN
WiTH THE EDUCATION AND LABOR COMMITTEE, THE SCIENCE COMMITTEE WAS ABLE
70 FORGE H.R. 1313 AND GET IT PASSED BY THE HOUSE OF REPRESENTATIVES

H.R. 1310 sTiL. AWAITS FULL SENATE ACY|ON,

TODAY Wt wWilL HNEAR FROM THE PEOPLE WHO ARE N CHARGE OF OUR
CLASSROOMS.  SCIENCE AND MATH TEACHERS, SCHOOL ADMINISTRATCRS. SCHOMU
BOARD MEMBERS, {NDUSTRY LEADERS AND COLLEGE OFFICIALS WILL GIVE US
THEIR FIRSTHAND DESCRIPTION OF THE NATURE AND DIRECTION OF SCIENCE AND
MATH CURRICULUM AS WELL »S THEIR PERCEP1IONS OF WHAT IMPROVEMENTS CAN
BE MADE N THE"EL AREAS,

DURING THE AFTERNOON SESSION. WE WILL HEAR FROM REPRESENTATIVES OF
LOCAL INDUSTRY AS wELL AS THE ALLEGHENY COUNTY COMMUNITY COLLEGE ON
WHAT TECHNICAL SKiLLS ARE PRESENTLY NEEDED AND Will BE NEEDED FOR THE
WORKPLACE. IN ADDITION, WE WILL HEAR THE NEWFST IDEAS IN LEARNING
RESEARCH DEVELOPED AT THE UNIVERISTY OF P{TTSBURGH.

| LOOK FORWARD TO LISTENING AND LEARNING FROM THE wWiTNESSES AT THIS
HEARING. £S A MEMBER OF CONGRESS AND A MEMBER OF THE COMMITTEE ON
SCIENCE AND TECHNOLOGY TH!S WILL BF A VERY EDUCAYIONAL EXPERIENCE FOR
ME IN SEVERAL WAYS.
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Mr. BATEMAN. Thank you. It is a pleasure to be here,

Mr. Warcren, Well, ‘with that, let's call the first panel. It is
made up’of Dolores Au justine from West Allegheny School Dis-
trict; Don McBride from Woodland Hills School District; William
Merryman from Quaker Valley School District; and Wayne Mikach
from the North Hills School District.

If those folks are present, please come forward.

Let me say at the outset that written statements can be made
and will be made part of the record automatically and reproduced
in our hearing transcript and if you have other thoughts that you
feel are useful as the day goes on that may not be directly in your
testimony, please fee] free to submit them to us in writing and they
will then become part of the record and worked with by the staff of
the conmittee and the other members that are not here today.

So. iy terms of ground rules, we are looking for anywhere in the
range of 10 minutes or however long you feel it would take to com.
municate what you feel is most important to us in a way that you
feel most comfortable.

So let me start in the order that we called you. This panej is
made up of teachers involved on the elementary level, as | under-
stand it, and we are most interested in hearing what you would
iike to share with us.

Can I start with Dolores Augustine? Welcome to the committee,

b

STATEMENIS OF DOLORES AUGUSTINE, WEST ALLEGHENY
SCHOOL DISTRICT: DON McBRIDE, WOODLAND HILLS SCHOOL
DISTRICT: WILLIAM MERRYMAN., QUAKER VALLEY SCHOOL.
DISTRICT: AND WAYNE MIKACH, NORTH HILLS SCHOOL DIS.
TRICT

Ms. AvGustine. Good morning.

When I received your letter ] read through it and took the infor-
mation you wanted by looking at our school district and needs in
the elerientary schools,

Mr. WarGren. Let me ask you to pull the microphone a little
closer so we get as much amplification as we can,.

Ms. AucustiNe. The science program in the West Allegheny
School District presents a balance of effort, life, and physical sci-
ences.

A moadified spiral approach is used in the program, concepts
moved from the concrete to the more abstract at each grade leve].

This progression is also basic to the Program as a whole. The pro-
gram contains basic scientific concepts to be mastered. These con-
cepts are made meaningful through thought-provoking discussion
and experimentation.

This strategy allows students to develop critical thinking skills,
They are challenged to predict outcomes, interpret data, and draw
conclusions. :

I feel that some of the strengths of our science programs, they
have certain attributes where successful learning can take place.

The textbooks series we use at the clementary grade level uses
#ood skill progression. The units are very motiviating to the chil-
dren and our program provides for the needs of the gifted and tal-
ented children

o 10
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We have at our disposal a well-equipped school library with a
full-time librarian to assist children in research and/or allow them
to pursue their individual scientific interests.

We have good parent involvement in our science program They
sponsor a science fair each year which helps to motivate the chil-
dren in the area of science.

The math program at the elementary level recognizes the need
for children to have a solid foundation in basic skills. This founda-
tion is developed through a clear and simple approach followed by
ample prdctice and reinforcement.

Children are given the opportunity to become actively involved
with manipulative materials and problem solving situations that
give real meaning to mathematical ideas.

The math program is a balanced program which provides for the
wide range of learning experiences children require for niaximum
mathematical growth and concept facts, skills and problem solving.
- Some of the strengths of the math program are that the objec-
tives are relevant to each grade level.

The curriculum emphasizes articulation through the grades.

The program provides diagnostic testing in each skill area to de-
termine strengths and weaknesses of each student.

There are provisions made for exceptional children. The staff has
provided much of the supplemental materials needed to develop
the math program to the fullest. The program provides additional
material in the area of problem solving.

One area stands out as a weakness in the math program. This
area js in the mastery of application. Some children seem to have
difficulty applying basic math concepts to everyday life situations.

In order to create an environment rich in learning experiences
certain needs of educators must be addressed.

First, a teacher's prime purpose is to educate children; therefore
teachers must be given time to teach.

Due to additional administrative tasks it is somewhat difficult to
find time to prepare for daily lessons, create imaginative ideas for
classroom use, and attend to the paperwork which accumulates
during a schoolday. Actual teaching time is disrupted when staff
members must attend meetings scheduled by administration.

Second, an orderly and disciplined classroom is needed to begin
the process. To have order and discipline one must have respect.
Teachers must take up the task of bringing respect back to the
teaching profession. For this to happen teachers must have the full
support of the public, media, parents, administration, and school
board members.

Third, to develop all skills at the elementary level to the capac-
ity. more time on task is needed. This will help to strengthen weak
areas in the curriculum and provide more continuity in learning.

Finally, more than ever, parents too must learn to deal effective-
ly with their children. Educators often hear the cry of frustration
from parents who are unable to control the bebhavior of their chil-
dren. Services must be made available to deal with these problems.

Mr. WaLGreN. Thank you very much.

[The prepared statement of Ms. Augustine follows:]

11
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In the past two ysars ths Wast Allegheny School District has
addressed severasl of the problems djigcussed in the report writtan
by the National Commission on Excellsnce in Education entitled
A Nation At Risk.

The report states, "The burden on teachera for maintaining
discipline should be reduced through the development of firm and
fair codes of student conduct . . . ., The wWast Allegheny Schrol
District has implemsnted the Assertive Discipline program., Through
the successful use of this program mouc time is spent on instruc-

tion while less time is spent daaling with disruptive students in
‘the classyroom,

it also claims, " ,,. And where thaere shouid be a coherant
continuum of learning, we have none, but instesd an often incoherent,
cutdated patchwork quilt ,...". The staff, developed o written
curriculum during the past school yecr. Emphasis is on relevancy,

articulation, and neasurable objectives.

The report states “The time available for lesrning should be
expanded through better classroom wanagement and otqaniz;tion of
‘the school day". The administration restructured the scheduled day
at the middle and high schocl level. This reorganization better
utilizes the teaching staff and student time in directing learning

activities,

12
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SCIDNCE
¥%est Allagheny School DPistrict

Philosophy of tha Science D-pa:tnnntf
The West Alleghany Science program is a ssquantiyl and coordinated
progras designed to stimulate curiosity, davelop scigntific literacy,

peepare for advanced study and promota the flexibil
terhnological change.

ty required to accept

The Science program cffers sfudents an opporfunity ¢o pursus and
develop tiieir owr interests by ns of hands oo

experisnces and library
research., It develops an awarenyss of tue envir t thQquh obsexva-
i

tion.

Career Opportunities are cggninqd with a fealistic attitude toward
sciance. A concerted effort is made to halp udents learn fundamentals

of science appropriate to vat9£nq abilities.

Evaluation of students is made by a variety of methods including

direct observation; cbjective tests, both tdacher-made and standardized;
avaluation of assignments, projects and expgrimints, The effactiveress
of the the program is determined by cumparing the results of evaluation

with the stated goals.

SCIENCE TEXTBOOX SERIES

The Elementary Science program uses {he Accent cn Science textbook

series by Charles E. Merrill Publishing C pany, copyright 1980,

13
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Content

Th@ dcience program o:qsoh;l 4 balance of the earth, life, and
phyaical sciences. A modified spiral approach is used throughout the
program. Concupts move from the concrete to the more abstract at cﬁch
grade level. This progression is also bagic to the program as a whols,

The program contains basic scientific contepts to oe mastered, These
concepts are made meaningful through thouglt provoking discussion ard
axperimentation. This sirategy allows students to develop critical
thinking skills. They ars challenged to predict outcomes, interpret

data, and draw. conclusions,

STRENGTHS OF THE SCIENCE PROGRAM

The following attributes afford the elementary sciench program the
opportunity to provide uvxperiences where successful learning can take
place. ‘

}. The textbook series uses good skill progrecsion. It starts

with familiar concepts and movrs to the more abstract,
2. The units of study are highly motivating to the children,

3. The program provides for the needs of the gifted and telented

children,

4, Thzx clementary schools have at their disposal a well equipped
school library with a full time librarian to assist children
in research and/or allow them to pursue their individual

scientific interests.
*

5. Parents have involved themselves in the progras. Each year the
Parent -Teacher Associytion sponsors a science fair to motivate

children in the area bf science.
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6. The departmentalized pr am at the elementary level assuras
that adequate time is spent in the teaching of science.
{
WEAKNESSES OF THE SCIENCE PROG%[N f
: f
. Although the science pr am has a well designed curriculum there is
room for improvesent, Some wgaknesses ia the curriculum are:

1. A lack of sufficient supplemental and resource &ﬂt.rilll.

: !
- 2. A need to develop critical thinking skills to the fullest
capacity.

3. Although time is bupllt into the scheduls for science, more

time on task would Jassure smaximum learning.

4. In order for children to comprehend basic life skills,
instructors need to utilize science resource people in

the community.

5. The program does not provide remediation for the slow

learner.

STUDENT ACHIEVEMENT

Student acﬁxcvemunt in the science program is cvaluated by each
classrocia teacher. Through discussion, testing, experimentation,
and reporting instructors are able to determine a student's level of

mastery of cach unit of study.

The elementary program provides a sound base for building higher

level skills.

ERIC ,
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NATH

West Allegheny School Distriet

Philosopy of the Math Departmant

The strdy of math is related to the real world through the use of
cuncrete ¢xamples and a strong emphasis on problem golving. whan
mathematical processes are introduced they are illustrated both theoreti-
cally and practically, Students are evaluated by testing class par-
ticipation, and written work. Exceptional children are provided for through

the use of supplemerntal materials.
The math program supports the following goals of quality education:

NMATHEMATICS: Quality education should help every student acquire skills
in mathematics, i '

ANALYTIC THINKING: Quaiity education should help every student develop
analytic thinking skills.

SCIENCE AND TECHNOLOCY: Quality education should help svery gtudent
acquire knowledge, understanding and appreciation

of science.

WORK: Quality education should help every student acquire the knowledge,
skills and attitudes necessary to became a self-supporting member

of society.

Math Saries

The elementary Math program uses the Mathematics In Our world text-

book series by Addison Wesley Pubiishing Company, Incorporated, copyright
1981.

16
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CONTENT

The elemsentary math curriculum ig a program which recognizes the
need for children to hava a solid foundation in basic skills. This
foundation is developed thiough a clear and simplas nppioach follcuodrby
amplas practice and reinforcement. Children ere given the opportunity
to become actively involved with manipulative mater.als in problem

solving situations that give real meaning to mathemzctical ideas.

The math program is a balanced program which provides for the wide
ranga of learning experiences children require for maximum mathematical

growth in concepts, facts, skills, and problem solving.

STRENGTHS OF THE MATH PROGRAM

The math program at the elementary lavel prciides a. solid framework

for higher level skills. The strengths of the math program are ax

‘fulloul:

1. Objectives are relevant to each grade level.
2, The curricvlum emphasizes articulation through the grades.
3. The program provides diagnostic testing in each skill area

to determine strengths and weaknesses of each student.

4. There are provisions made for exceptional children.
(Enxichment for giited and talented children and re-

mediation for slow learners.)

5. The staff is provided with much of the supplemental
materials needed to develop the math program to the

fullest capacity.

6. The program provides additional material in the area of

problem solving.

39-442 0 - 85 - 2 17
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WEAKNESSES OF THE MATH PROGRAM

One area stands out as a weakness in the math program. Thiy aros
is in the mastery of application. Some children seem to have difficulty

applying basic math concepts to everyday life situations.

-

COMPUTER LITERACY

The school district provides for a cosputer literacy program at the
elementary level, however, it has qot yet besn implemsnted. The course
ocutline suggests grades k-3 will suphasiza computer awareness and
grades 4-5 will input dats and play computer games. The program will
be taught by the school librarian in scheduled computer Classes.

WEAKNESSES OF THE COMPUTER LITERACY

It would be more beneficial to utilize computexs in the clacsroom.
in this situation the classroom teacher is able to use the cosputer as an
instructional tool. The computer would be used in content subject

dreas for drill and practice, instructional games, and simulations.

NEEDS OF EDUCATORS IN THE ELEMENTARY CLASSROOM

In order to create an environment rich in learning experiences certain
needs of educators must be sddressed. girst, a teachers prime purpose is
to educate children. Therefors teachers must be given time to teach. Dus
to the additional administrative tasks it is sometimes difficult to find
time to prepare for daily lessons, create imaginative ideas for classrooé
use, or attend to the paperwork which accumulates during a schocl day.
Actual teaching time 15 disrupted when staff members must attend meetings
scheduled by alministration,

- 18
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Second, an orderly, disciplined classroom is nesded to bagin the
learning process. To have oxd'ar and discipline one must have respact.
Teachers must take up the task of hringing respect back to tha teaching -
profassion. For this to happen teachars must have the full support .of
the public, media, parents, adwministration and school board members,

Third, to develop all skills &t the elsmentary level to the fullest
capacity more time on task is needed for mastery. This would help to
strengthen weak areas in the curriculus and provide more continuity

in learning.

Pinally, more than ever, parents too must learn to dsal effuctively
with their children. Educators often hear the cry of frustration from
Parents who are unable to control the behavior of their child) .n. Services
must be made available to deal with these pro}blm.

Mr. WaLGREN. Let's go right on down the panel and hear from
the others and then we will have a little opportunity to talk a little
bit about soine of the points you raise.

Mr. McBride.

Mr. McBripE. I thank you for inviting me to offer testimony
before this hearing. This is an honor and privilege for both my
school district and myself.

I represent a newly formed urban/suburban school system com-
posed of highly diverse socioeconomic but contiguous gecgraphic
areas. A strong commitment to quality education is reflected in the
innovative programs in science, mathematical and computer educa-
tion in Woodland Hills. As illustrated in the charts in my written
testimony, our school district meets or exceeds the national norms
for both science and math.

In spite of the apparent success of our system, I feel concern for
several aspects of egﬁmticn in the United States. The factors that
act to limit educational progress tend to be impacted by the nation-
al environment and not easily controlled within the confines of any
single schiool district.

As the charts indicate, the degree to which students exveed na-
tional norms is inversely proportional to the age of the student.
Also, the national norms for science and math reflect a lower level
of national achievement in relation to the other subjects measured.

Some factors which may contribute to ti.s situation include: ‘

One. In the United States we attempt to educate all children
equally. The same concepts may not all be equally relevant to all
children. Perhaps some children would profit from an intensifica-
tion of study in areas appropriate to that child’s abilities.

Two. The science and math teachers are not prepared the same
way as our foreign colleagues. An education degree requires an em-
phasis on methods courses.

The bulk of the courses particularly in elementary education,
tend to be methodology courses. Teachers in other countries are re-
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quired to have a much stronger subject background in the disci-
pline in which they are expected to teach and the methods courses
are secondary to the emphasis on the subject discipline.

Three. Do we offer sufficient rewards to attract the most talented
people into the field of education?

Four. Does our system of rewards and advancement remove the
best people from the classroom where they are most needed?

Five. I believe many published curriculum materials could be im-
proved. The material presented in science textbooks for primary
grades would be better conveyed through filmstrips and manipula-
tive equipment. ,

The science textbooks for older children should strike a happy
balance between experimental/inquiry approach and a solid source
text.

In education we have done both ways. We have leaned heavily
into the total experimentation to the exclusion of the textbook and
then we have gone the other way and used just the textbook and I
think we need {o explore an avenue midway between these two ap-
proaches.

Staff training and in-service should be incorporated with innova-
tive programs and should be funded as part of the procedure.

Six. The behaviot expected of our students could be improved
with President Reagan’s concept of increased school discipline to
ensure the safety of both our students and teachers in public
schools. Oniy then can the most productive educational environ-
ment be achieved.

In summary, education in the United States is doing well but
there is still room for improvement. A greater quantity of highly
motivated and proficient teachers needs to be attracted and re-
tained in the field of education.

Also, concerted effort to uphold curriculum standards in all
levels of education and a more reasonable level of control is appro-
priate in our schools.

We must retain our competitive edge with our foreign friends or
our children will pay a price for our inaction.

Thank you very much.

[The prepared statement of Mr. McBride follows:]

20
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TOt COMMITTEE ON SCIENCE & TECHNOLOGY - U.S. NOUSE OF REPRESENTATIVES

FROM: DONALD J. McBRIDE - ELEMENTARY MATH AND SCIENCE REPRESENTATIVE
WOODLAND HILLS SCHODL DISTRICT .

DATE: FEBRUARY 10, 1984

Dear members of the House Subcomsittwe on Science. Ressarch and
Technol peys

Thank vou for your kind invitiation to testify as a sesber of the
canel of witrnesses before your cosmittes of inauiry. 1 consider this
Ovportunity an esteemed honor and priviledse. it is my sincers hore
that sy testimonry will: in some small way, prove useful to your
committes in their attemct to make imerovuements in Science and
Mathematics Education.

By way of introduction. | was selectad as the resresentative of my
school district based urOn mr education and varied experiential
backesround. My teachin® career besan in 1971 in the teachine of
departmentalized elementary science in srades 4.5 and 6. 1In addition.
Ay experienc® includes the teachine of elemsntary mathamatics as well
as both Life and Earth-Space Science in srades 7 and 8. Moreovars with
the advent of ajcrocomeuters in  education. § have had the oeportunity
to function as teacher/project coordinator of the excandine comput er
literacy prowram in the Woodland Hills School District. My backeround,
therefore, is a product of multicle educatioral exeeriences in the
fields Oof Science, Mathematics and Computer Technoloey.

The school district that 1 recresent and upon which my testimony is
founced, is & newly-formed urban 7/ suburban district that is achievine
continuity between buildines and srade levels recresentine wreatly
diverse socio-economic environments.

In lisht Df the non-scecific srade 1-6 Pennsylania State Guidelines
(Curriculum Resulations - Statutory Authority), the Woodland Hills
School District reflects & serious commitment to Science/Math
Educat:on. Science instruction, from the State Guidelines. is “Reauired
®ach ymar....includine laboratory esxperiences.” The State recuirsments
for ilathematics instruction are stated in a similar fashion to those
for Science. No mention 1s made oOf scoecific time allotments, desired
measireable results or scecific skills / concests to be» acauired. Some
consideration is aprrofriate to whether these suidelines are
intentionally imprecise to rcermit the flexibility necessary for
innovation by individual school districts. As the situation currently
exists. the burden of determinin® specific curricula intensity +alls
upon the adiministration of individual school districts. Teachers and
administrators tosether can determine cbsectives and arproeriat:r time
allocat;on in scecific armas.

The Stancardized Achievement Test (SAT) .ecores oOf the students of
our school district reflect our rate of success. Enclosed are three
srachs whizh 1llustrate not only the achievement of our students. but
some additional results that mar merit specific mentioca.

i.) Students of our scheo! district meet or exceed the national norme
in Science and Mathevatics on all srade levels tes'ed. ¢

.
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<<} The desres to which our student scores exceed the natiaonal noras
decline in a prosressive relation to the ase of the student beine
tested.

3.) The naticnal norms reflect a lowsr level of achiwvement for
Mathesatics and particularly for Scisnce than for the other acadenic

discimlines measured by this i1nstrumsent.
-

COMPARISON OF W.N.S.D. PEFFORMANCE 10 NATIONAL NORMS
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Why - as  sutlined 1n i1tem twe abover, dows measured scholastic
achievenent decline with succwssive vrade lovels” In other countries.
Particularly those who have become very successful  international
competitors to the Uniteo States. a "weedine-pout" process beesins 1n
atout the Fourth srade. Stucents not reflectine hish academic
Pruficiency are channelesd into less scholasticall, orisnted
erevarations rur the work force. In  the United States. however, tha
prevalent concest 18 to educate all childrern 4% ®#cually as possible,
revardliess of thesr civerse leviels of 1pnate ability, talents and
oot .vation. AY what orant oo the conceets sresented 1n our’ Ma/hesatics
and Sciwnce courses \ase their relevancy to students desiined to
non-agademic wndvavors™ Doew this erovesy contribute to the mediocraity
of odur pducational systas”

item three 1llustrates that not only do ocur local students acauire
less tanwible knowledwe ang sti..s 1n Science than 1n other less
technoioeically oriented disc olines. but .the nation &% a whole
reflects this same shenosenun. Th.® 1% not & local problem. but ohe of
national sroporl Ons - and a4 vy uerious one 'n need of attention.

This committes 0f 1nQuiry 1s abviously wwll aware 0f this crurial
situatiun. Aw ¢ teacher. I arvreciate this oeportumity to srovide
twstimuiiy On the factors contribubtine to this serious deficiency in the
studr ot Math and Science LN the United States.

SUGCESLTIONS TO IMFROVE  ASFECTS OF EDUCATION IN MATH AND SCIENCE:

TEA NER PREFARATION: 1t tas becn wicely statistically recorted that not

only hae there Deen & Frosrehi.ve decline 1in the standardized
achievement (1.e. S5.A.T.) scores 2 students, but also of Education
Masar s 1o wur colleees and univer yitiee. Qre our i1nstrtutions of hisher
learnine  marntainine hish  stan: or iy §3r academic achi@vemen” of.
Poss1bly 4% a result of thear Cnwr financial deccndence upon  hiwh
student enroliaent. &re they “adaptine' their standards to ensurs

d4cademic succeww Of proarmscively lwos-scholactic students®

in addstion, some conuigderation 16 arpropriate of the specific
cour sewur b turrently required €or & desree 1n education. Education
majors are re uired tu successfully complete far more Ccourses 1N
sducation muthodoloes tren 1n the study of their seec1fic discieline,
The only postible resullt can be the careful preparation of a teacher
who nas a  serious |ach At comrand of his/her specific sublect. Qur
internationadl  comeetitar countries. on the other hand. emehasize
subsect macters 10 tearvr  preparativt rather then the academicallyr
lesy cemandine methedolos, coursework,. Even after vyoars of tachine the
Sam§ course. the ipowledyr of the teacher is aften limited to the level
nf the te ttooks from whit'" he has bueen teachins., [f we were to follow
the erample of sducation 1n these comeetitor countries. we would
pPre}are few hers to be hishly knowlodeeable 10 thesr acadaomic
discipline. and then to develor pedawavical shkills by  Surervised
aperenti o pProsram wWitnio the confines of the rlassroom.
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A teacher’'s proficiency ratine would then be a eroduct of his
ability assimilate the skills necessary to assist Mae pusils to
share h:  command of this subJject matter. Currently. and reesretfully.
teacher ratines ar® resresentative of one’s educational loneevity
rathar than ability.

COMPENSATION: In lieht of the often maliened toeic of teacher salaries.
may | make the followine personal observationT™ The oervasive ratiocnale
that some deeree of financial comdensation is necessary to attract and
retain qualifisu ard motivated people to most vocational or
professional persuits 38 commonly thousht to be at variance wi*h the
concest of dedication 1n the field of €ducation. Howsver. with the
influx of more teachers. both male and female. providine the Priwvery
incose for a familry unit. providine adeauats financial compensal ..
becoaes more 1mportant.

i¢ this concect is valid for the industrial free marketelace which
overtly competss for qualified and valuable personnel throush
Comretitive salary provrams: then ocerhadss a cicser examination of
eduation salarivs 1s arpropriate. Are we Proposine that the level of
soci14l Conscicusness in our most carable collese students is suféicient
to staff ocur pation’s schools with the best available talent?

It 1s my contention: therefore, that unless superior collmsee
students can (1) bde attracted to the +field of weducation, (2) be
sufficiently well prepared to contribute sienificantly to the acadesic
prowess of their students, and (3) be encourased to remain in the
clansroom where the need for such pecple is ereatest: then oOur system
of public education 1s destined to continued erosion of the aquality of
1te Product - the students.

Additionally. 1t 18 vital to point out that the skilled pProfessional
instructors so sorely needed in our classrooms sust be encouraved to
remain there. Qur system of educaticn is successful i1n the elimination
of pProficient. Kknowledesable instructors throueh: promotion to
adeinistrative positions ot . disastwrously. throush attrition into the
more sromisine fields of industry. Education currently maintains a &7%
rrofessional mortality rate, Science / Mathematics teachers.,
erarticularly those Of ereatest promise, obviously ¢ar excesd this
already gsxcess:ve statistical rate,

CURRICULUM CONTENT! Publishers of oOur most current GCismnce Provrass
need to - be alerted to the eilema Prevailice in our schools. The
published scienc® curricula for the Primary srades that decend heavily
upon the textbook approach are & sad recresentation. Similar content
should be presented on filmstrips and supplemented with practical
exparimentation desiened to enhance. on. the child’'s ilevel. the incuire
asproach to learnine. Bewar®. however. the total experisental srosrams
sndured by children in the past which larked continuity and sesusnce.

~

24



21

It is an unfortunately rare sthool systems that successfully 1mplements
a hishly enhanced curriculum desiened seecifically to Comeensate for

this deficigncr., Less proficient students reuuire a4 less desandine
curriculum which, in turn, <further devrades the scholawtic ability of
the student. A hiehly destructive recieprocal crcle of educational

dee@neration i1s the inevitable result.

A wealth of materials exists 10 todar’'s market which would add a
needed dimension to & carefully structured and seauenced curriculus if
approsriately packassd and marketed br the textbook publishers.

Revardless of the desree of experisentation and innovation

" smclesentwd in the curriculum of either, Mathematics or Science, soas

edditional staff inservice trainine should. be available for districes
tnforporating new prosrams. This Service could be throush the school
district or lotal institutions of hisher learnine.

NEEDS AND FROBLEMS FACED DAILY IN TRE CLASSROOM:

President Keasan has publicly advocated innreased discipling sn  our
schools. fThis move 18 intended to ensure the personal safety of not
only the students. but also of the teachers. Were this concert to be
achieved. a far more productive educational environment would be the
uwnavoidable result,

SUMMAT [ON:
In summury: 1t 18 oy - oRrinicn that a dectructive crcle of
decreciation 1n the auality of educaticn neecs co be broken. This may

be attached throueh the attraction and retention of a sreater ouantity
of hishly proficient teachers. a concerted sffort to urhold curriculum
stindards in all levels of education, and the reestablishmsnt of & more
reascnable level of control and discipline in cur schools. Will fhis
be exprensive” Will it be chearwsr NOT to take &ction?

hﬁdr. WaLGREN. Thank you very much, Mr. McBride. I appreciate
that.

Mr. MErrYMAN. Good morning, Mr. Walgren and vther members
of the panel and guests.

As | started preparing my written statement and thinking about
the things that I wanted to say in the oral presentation it almost
became overwhelming to tl.ink of some of the things that I could
say and some of the things that | wanted to say and some of the
things that maybe I should not say. But what I tried to do is I tried
to divide my comments into four areas in order to try to hit this
ide?' of quality education that you pointed out in your statemer.ts
earlier.

First of all, like the other members of the panel, I feel that one
of the biggest things we have to do is have quality teachers and I
will address each one of these separately as we go.

Also, I think we have to, as a nation, reemphasize education and
the value of having a strong background in education for all people
no matter what job or what occupation people intend to pursue.

The third thing is I think we have to look as a nation at our pri-
orities. I think sometimes we look at other occupations or we look
at other jobs and our children, in turn, feel that they are much
mgre important than what teaching and a good education will pro-
vide.

The third thing is the time spent by educators, how that time
should be best spent in the classroom.

~
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I am going to go back and talk first about the training procedure.

In order to produce children who are interested, motivated and
productive, we have to attract and keep valuable teachers in the
classroom. Too often our most valuable peuple either are ‘acceler-
ated and put into administrative positions or totally leave the pro-
tession because of salary, for a big reason, and I think we have to.
ugain, look at our priorities in terms of if you want the best you
have to be able to provide the opportunity for those people to
remain and feel that they are doing a valuable job, not only for so-
ciety but aiso in order to maintain their livelihood.

We have to raise the standards in our schools of education, in
our colleges and in our universities. We have to make it important
that not only do you have to know the technique of teaching but
you must also have a background in what you are going to be

teaching

You can be the best motivator in the world, but if you don't
know what you are talking about your students are going to learn
that very quickly no maiter what grade you are teaching.

Students are not as dumb as some people would like to think
thut they are. They look through that and they figure you out
pretty quickly. . '

We also have to stress the idea of expert techniques in what we
do. One of the other panelists mentioned time. Time for planning
for these techniques so that you could have great ideas but if you
don’t really have the time to plan for them and accomplish them,
they are of very little value.

Also we have to, and this is with our people who are ir. education
now as well as those who are training, I thir' we have to look at
classroom management techniques. We have 1o look at evaluation
techniques and, most important, I think, is discipline.

We have to really look at the area of discipline because with our
changing society at times discipline is a very difficult thing to
maintain even in the school districts that we are looking at today.

We huave to look at valuable in-service training for people.

We have to be able to use equipment that is now available, the
computer which is a valuable tool in the classroom, but we must
keep in mind that it is only a tool, it is not the complete answer to
all of our problems.

I think it is a very valuable addition to what we are doing in
education. but I don't think that just having a computer for every
so many children is going to solve many of the large problems that
we have. : . -

We also need time to share with others. I think that was prob-
ably the thing 1 enjoyed most about coming today, even with all
the preparation and all the anticipation.

In the back of my mind when I was to do this the big thing that
really got to me was it will be worth the time because | will have a
chance to share some ideas and pick up some ideas from others,
and so often in teaching you don't have that time even with your
fellew colleagues, you just don't have the time to sit down and
really talk about the kids that we are working with.

I teach the sixth grade and I have approximately 69 kids that I
meet daily for math and science and I see them for other subjects,

]

' 26



23

too, but &0 often students are different in one setting than they are
in another.

It is very nice to have an opportunity to sit down and be able to
talk with your colleagues and say, “Gee, how is so and so in your
class? What kinds of things are you using to help get through to
girtmr; problems or how are you helping this student learn a little

tter?"’ .

The reemphasis of the importance of education. We have to look

“at the basics. Here we are in the elementary program and thet is
where it all begins. In my written statement 1 compare elementary
education to the building of a house and securing a solid foun.'a-
tion before you start building the rest of the structure. ‘

So often we are involved in programs of enrichment and remedi-
ation and all these other programs and we don’t always have the
time to really solidly set firm goals and really shoot to have the
students acquire those goale before they move on to something else.

An example I was reading in one of the other written statements
tnis morning, a batch work of skills here and there often happens.
Also you have the problem of students coming in from other dis-
tricts, coming in from other States, being at different levels, not

1cally being able *o possibly hardie the program that you are in-

velved with.

Your students may be doing well, but you may pick up students
from other areas that reslly do not have the ability to do as well
and often you pick up students that are much farther ahead than
what the students are that you are dealing with.

You must also regain the support of parents in the community.
So often children come to school with bad attitudes and it may not
have anything to do with the school or the teacher or education in
general; it has a lot to do with just how parents perceive the
school, possibly how they were taught or possibly the kind of suc-
cess they are feeling now. '

If they are out of work and they feel that they were not trained
properly then we, of course, are attacked because it failed me,
therefore it is going to fail you; that type of an idea.

So we really have to regain parent support. Not onl{ in attitude,
but also support in doing homework and doing it well, not for the
sake of getting it done but for the'sake of doing a quality job with
it.

Also 1 think parents have to look at bedtime schedules, some-
thing as simple as that. as well as types of television programming
they permit their children to watch.

I have students in my class who are fond of HBO. HBO is fine
but not at 2 o’clock in the morning, and I think this is part of the
priority things that we have to look at.

Again, ‘parents have to support discipline in the school. They
must send children with the id‘:a.; that they are there to learn and
they are not there to see how much trouble they can give someone
while they are there, whether it be a paraprofessonal or whoever
they happen to be working with, and that is not always the case.

\ge need to stress intrinsic motivation much more than extrinsic.
So often we often feel in the classroom that the students are saying
to you, "I dare you to try to teach me this. I dare you to try to
make me do it.” ]
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When this occurs day after day you sometimes get to the point
where you would like to say, “Well, if that is the attitude you have,
then maybe what I am trying to do is not for you at this point.”

As we look at priorities in our society we have to recognize the
positive in education. Every time I pick up the hewspaper [ see
negatives. There is a heck of a lot going on out here in our commu-
nities that are tremendous things that are going on but you never
really hear that. . .

Now, I have worked on committees where we have tried public
relations in our community and they work, they work beautifully,
but they take a lot of time and when you start looking again at
your own priorities if you are spending more time trying to tell ev-
erybody about how well you are doipg and showing them the re-
sults of how well you are doing, then that nieans you are not
spending the time on doing that good job that you are telling every-
body you are doing.

So, I don't know that it is always possible for a school district
itself or a teacher to really blow his or her own horn because you
do have so many other priorities of your own that you are trying to
work toward. ! :

As a society we stress leiSure time activities I think far more
than we do education. We do have more time probably than other

' .societies. That is probavly a negative/positive for us, you might

say. ‘
I think we cculd channel that leisure time a little better and
that also has a lot to do with the idea of priorities.

I think when we in a society feel that our athletes are more im-
portant thun our ~’'icators, then I often wonder if we are not sort
of turning things - ,und a bit. ‘

It might be necessary for us to wage a full media campaign,
maybe subtly; but I think maybe 4 media campaign might be im-
portant.

The unions do it froin time to time and it does seem to be quite
beneficial, but I think it takes more than just individuals and indi-
vidual school districts.

The last section has to do with time the teacher spends. 1, as a
teacher, would like to see more time for planning, more time for
;:veloping solid curriculum based on goals and goals that need to

met.

I would like to see more time being spent on teaching students
how to learn.

I don’t know that it is so important to learn, let's say, five pages
of some particular piece of information. I think it is more impor-
tant to learn how to learn and learn how to remember what you
learn, being able to categorize and be interested.

Aiso I think problem solving is a very important thing that we
leave out in both our math and science areas.

We need to have more time to meet with parents and students to
keep them up to date on their progress, how they are doing and
where they are going in their educational process.

We need more support personnel. We need people like psychlo-
gists, people who will come into the school and work with children
who have problems who are in the classroom that need extra help.
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We also need to look at class size. Each time I bring that up,
whether it be at a meeting or whether it be just with colleagues,
everyone will say to me there is no research that will tell you that
a smaller class in size will produce a higher level or higher degree
o education.

Well, that may be true. There may not be any written informa-
tion about that. But if you work in a classroom, it does not take
very long for you to know, even if you work with a scout group or a
church group, the larger that group becomes the more the needs
increase.

So, again, I ‘think we need to look at a smaller class sme and
smaller class responsibiiity per teacher.

You could be the most fantastic teacher going, but if you want
your students to perform as well as they can perform, you need to
hze‘v? at least a decent shot at being able to give them what they
n

We also need the time to help children who come from homes
that are broken or have problems, to help them cope with their
world around them and just the changes that are going on in their
world and how rapid the changes are.

I again thank you for your invitation. I hope I have been of some
value,

[The prepared statement of Mr. Merryman follows:]

B ™
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The steps of educating children are much 1ike those followad
in consiructing a building, -It 1g the task of the elementary pro-
grasm to build a solid basic foundation to support tha framswork
that will follow.

Befora the building begins, a great deal of pllnning an’
preparation is pecessary. The sciool board snd aduinistrator-.
acting as the construction cospany, must sat policy and hire the
most qualified people to do the spesific jobs. h

A school system decides on a philosophy or Plan for building.
Ceneral goals of education sdd details to the plans. The plans
sust be flexible enough to allow for needed changes, but not so
flexible as to change for the sake of change,

Next, the specialized vorkers are hired to further defins
goals and to work on making the job complete. 1In order for the
school district to create the best finished Products, top quality
workers must be made available from teacher training programs at
the college level. Entranc and graduation standards must be high.

Acadenic excellence and know-how must bLe stressed.

Bright young people who could make excellent teachers must be
encouraged to enter the field of .ducation rather than other pro-
fessiohe Students entering the teaching profession need to feel
they will be able to support themselves and their families as well
as theg codid in sowe other profession. Today that is not the cise.
Many tencheri\{ind it necessary to work extra jobs to make mora
mopey. Often, these extra jobs drain teachers of their energy and
effectiveress, Sohﬁtimel the quality of the finished product s
minim{zed. Inrclligent young people must feel the teaching profes—
sion is as 1§portant\:>\wore important than any o:her’professiqn.
They should not be diucou€h§§: about becoming a taachér because
salaries are comparatively lower or not competitive in today's
job market. .

Teacher training programs must em,loy top quality teachers.

These instructors must act ss positive role models. Too nften,
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instructors of tescher trniniﬁ; courses are paople who have taken
coursas and have earned degries, bit have done 1littla sctual class-
room teaching. Or.-if they have had classrnoa expariance, they have
forgotten what the classroom wvas 1ike. Therefore, when thass people
teach others, thay do not sat good .:;-pl.n.‘

T
Teacher trainess psed to be given more classroom experianca in

the areas of affective planning, motivating, teaching, evaluating,
and disciplining of students before. they .tu&lut teach. Students who
train to teach must have a strong academic background in all subject
aress. Thay must be sble to spesk and write clearly and correctly.

Corract grammar {s a muat,

T.a&harn who are already esployed need tims to plin curriculum
and lessons, share {deas with colleaguss, and mest with parants and
support vﬂr-onaal. Valuable insaervice training ia necessary to in-
troduce thQ use of new squipsent 1ike the computer and to keep up to
date with nev teaching ideas and techaiques.

The goéls heva bean set and the workers have bean hired. It is/

novw time to start the building. Sarents will send their children to

~ school for they represent the raw materials. Some of the children ‘
will be more prepared to atart than others. Soma will have nttendci
preachools and have learned many skills. Many children will have {
been taught praschool skills at home. Others will have had vexy f
preschool experiances. Even though soms children are the right ng:r
they are not physicslly, emotionally, or socially ready to start
school. All children ghould ba tested prior to entering school or
shortly after to evaluats their readiness. Those who are ready sholuld
start the building process. Others should receive help from subco.—~
tractors like psychologists, spesch therapists, and other profe-sigL-
als to get them ready. It might be necessary to delay some childreﬁ'-

formal schooling for a year or so.

When the educnting process bagins, it will ba a cooperative
effort between the ¢ 11dren$ parents, teachers, and administration.
Cooperation between hiome and school s sbsolutely necessary. Parents

must sand their chi¥dren to school with positive attitudes toward

[
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learning. Education must be regarded as important. It must no long-
er take a back seat to other pxiorities of American society. Parents
should be expected to support the rules of the school {n tarms of
personal behavior and discipline. Parents must also ba willing to
accept and follow suggestions regarding their children's daily and
future progress. All must work together to produce a finished product
of value. Parents should Lelp in the planning of thair children';
education, but the final dacisions should bda left to tha tvachars and
administrators. The educational attitudes of quality and excellence

need to be constantly stressed.

As the children progress through school, their skills should be
regularly evaluated to determine how the building process should con-
tinue. This step-by-step, skill-by-skill approach is like tha bduild-
ing of a house. Each basic step must be completed carefully and accu-
rately before the next is begun. Otherwise, thed finished product may
not be solid and lasting: Students should work in small groups to
receive help and supervision when nesdeds, If classes are kept small
enouzh and grouped properly, the students will experience positin
situations. If basic skills are learned as students progress through
school, they will bs successful in all subject areas. Students who
learn more slowly could be spared the frustration of trying to keep
up. Students would have greater self-esteem when learning at thair
own rates. Fewer students would be discipline problems, dropouts, or
nonprdduct{ve members of society, The students who learn more rapidly
can be moved along to attain higher levels in the areas where tPey

show added skill apd Interest.

With everyone working together to attain educationalgexcellence,
the framework of the building 4s.firmly in place. Now t}fe structure
can support the skiils and knowledge needed for specialized learning.
Once students can show proficiency in the basic skills/;nd nubject
areas, they will be sble to attaian higher levels of thinking and
reasoning in special areas like math and scfence. Thh ability to
think, dream, and plan for the future in a disciplinqd sanner will
keep United States students competitive with studentq in other
technological countries of the world. !

" The remaining parts of the structure will be ld‘Gd in the uéper
glementary, Junior. and senior high school programs. |The finiihed
product will be strong, useful, and something for al} to admire and

be proud.

39-442 0 ~ 85 ~ 3

33



30

. Mr. WaLcreN, Thank you very much, Mr. Merryman, for the
presentation of things that are of real concern.

Mr. Mixach. I am from the North Hill School District, and I am
a science teacher and coordinator. I would like to make a state-
ment concerning elementary science. :
No. 1, I think probably the most important thing that we im-
proved about elementary science is that there is actually a point of
tim2 blocked out for elementary science. I would recommend some-
thing like 20 to 30 minutes on the primary level and 30 to 40 min--
utes on an intermediate level. .

If this time is not blocked out, I have great fear that primary
teachers particularly would tend to emphasize reading and mathe-
matics because of the pressure that they feel on the emphasis of
reading and math and deemphasize science.

I also have a feeling that many élementary science teachers have
not received much science content in their undergraduate training,
and that is another reason why unless there is a specific amount of
tilmeeglocked out for elementary science, I think, it would be ne-
giected.

The second point I would like to make, I think, is a most impor-
tant point andp(i)t is the great need for inservice training of science
teachers any time new curriculums are to be emphasi.zeg.

In the 1960's we had a flurry of alphabet programs in elementa-
ry programs, DSS, et cetera. I think these programs would have
been much more successful had the inservice training of elementa-
ry teachers and principals and administrators been more empha-
sized, rather than less emphasized.

The curriculum development, I think, was a model and I have a
fear that we are getting away from some of the activity experiences
of ESS and coming more toward book content, and I think that is a
retreat from what elementary science education really needs to be.

The reason we are retreating is because there was a lack of ade-
quate inservice training or if people were in service by colleges
they came back to their local school district and the local school
district did not provide the curriculum that they were in serviced
on.

I think if you are going to have inservice training from the Na-
tional Science Foundation that you need to have them meshed with
the colleges and have a commitment to help the local school dis-
tricts continuslly. not just over a summer science training pro-
gram.

We instituted at the North Hill School District several years ago
what I considered at that time to be an excellent elementa:y sci-
ence program. We hed an instri stor from the university train 20 of
ourﬁ_e ementary teachers to serve as a nucleus for the rest of our
staft.

The beginning of that program went well, the first year that pro-
gram went well, and then all of a sudden the district dropped any
commitment for futher inuservice training.

The program is itow 6 years old, and as I now visit some elemen-
tary science schools, I see material sitting on the shelf instead of
being used. It is sitting on the shelf because these teachers don’t
know what to do with it. They don’t have the time to do anything
with it and they have not been properly inserviced on it.

4‘-
S
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Probably, I think the greatest need for improving elementary sci-
ence- would be to do an extension job of in-service training of
present teachers. In this area we have declining student populanon
and I don’t think you are going to see, many new teachers coming
into elementary teaching at least in the Pittsburgh area. There-
fore, the current teachers need to be trained and I think that is
probably our most important and critical need.

The last thing | would like to mention is that while it may be
true that at one time we were too activity oriented, I have a defi-
nite fear that we are now becoming too book oriented on science
progams.

Students are not going to be allowad to experiment, observe,
make estimates, actually do some science work. We are not going
to have the kind of science that we really need to have that will
lead students into good secondary programs.

So while we may have been too much in the area of science
rather than book learning, I think if we go back to total book
learning we would be making a drastic mistake and I think the
only way that we are going to have activity oriented programs in
elementary science is with the in-service training that I mentioned
before.

Thank vou very much.

[The prepared statement of Mr. Mikach follows:}
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NORTH HILLS SCHOOL DISTRICT
! 200 Swadert Road
_ Pilisdurgh, PA 15237-3788

Febouar~ 6, 1084 BOAAD OF EDUCATION

ADMINE { RATION
D¢ Josvus § Gever
Babo wtongiml

Hoporeble Doug Walgren, Chairman and to
Nesbers of the Subcommittes og Science,
Regearch and Techaology

2117 Federel Bullding

FPittsdurgh, PA 15222

Dear Chairman and Nembers: .

A good elementary scisnce [vograw bas planned science sxparivoces
for all grede levels Kindergarten through 6. Science should be taught decause
it 1is intrinsic to the goals of the entire school expariescs, dotd in cootent
und ip Dasic akill developmsnt, A recomasndad time Mllotment ia tweaty to
thirty minutes per day for Kiadergarten throught Thisd Grads, and thirty to
forty misutes for grades Four through $ix, If teacders are to teach molance,
they need to b iovolved in implesenting and sustasining the program, dut moet
important they need to de inserviced co the curriculus plas for science in
the schcols. The major weakness of many slementary science prograns is
that the tedchers did not receive sdequate traiping either at exllege or
at the lcoal achool district. The federsl Sovermment oeeds to assist in
ioservice training for elewsntary teachers if they wast science instruction
to move off of dead ceater. Ia too mARy places scissoe aquipment sits in
boxes on shalves becaus ths teachars were pot igovolved and did pot receive
pivper tralning. Staff development ia oruclal sad it sosts Ny .

A good science progras reseives &1 anoual allocation of funds. Thds
aonusl sllocation should be at least equivalent to other mJor currioulum
Areas. Since all students should receive instruction in the basic inteliec-
tual disciplines, sciesce must receive itz share of the eduaatiooal dollay.
In fact, as science is "materisls centered” it may be mare costly tben cther
programns if 14 {s to provide opportunities for children to deal with miarial
objects - to explore - to inovestigate - to maipulate,

The funds for scisnoe are &3 important as funds for reading and
mathematics. I7 federsl funds are available for reading and mathematics
programs - funds sbould also be availables for sosence programs.

Sincerely, g
///r;f'.-‘—,&?j’é-;{
WAV, R, KIXACK

Science Coordinster X-12
North Hills Bohool District
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Mr. WaLareN. Thank you very inuch, Mr. Mikach. .

Well, that is a full plate, especia.'y for somebody whose oldest
child is 3 and therefore has not grappled with what you have grap-
pled with and felt the real responsibility of having that next gen-
eration succeed. . : . '

I know we all realize that many ¢ the problems thst you raise
are procblems that are not really ameaable to Federal « .overnment
reach. There is no question about that and yet the Federal Govern-
ment certainly has tried to play a role and we look at our Depart-
ment of Education. We spend a lot of money and we ~iten wonder
to what effect.

Your emphasis, Mr. Mikach, on observing rather than bonk
learning in science, in particular, are theré ma->rials that ace
widespread in use that have less of the pure book, or abstract is
what? you would call it, less of the pure abstract emphasis for sci-
ence’?

Mr. MixacH. Primarily that developed in the 1980’s, tie ESS, the
SAPA and SCKH program. Those programs were very pr:ular for
about 10 years or so. And if you look at what is coming out now
since the Government has quit doing any kind of curriculum work
or emphasizing inservice training I think you see now that all the
textbook series are coming back into being and that is what is cur-
rently being purchased.

The materials are still there and there is nothing wrong with
most of that material. It needs to be taken off the shelis and used.

Mr. WALGREN. Who is the originator of the inservice component
at this point? I suppose it is a question of resource and whether or
not we can get the school administrations to have the resources to
work with to provide that kind of time and training for the teach-
ers at that point.

Mr. MixkacH. It is very difficult to get the local administration to
have any amount of their budget put into inservice training. The
amount of money that school districts put into research oriented
things, whether inservice training, is minimeal and I don’t think
that I would fault them for that. They have other needs tha* they
have to meet and with the amount of money that we have been
getting lately it has been very difficult to provide any money for
inservice training. .

Mr. WALGREN. The curriculums that you see being used on the ele-
mentary level, materials would be a better description, are they
largely the result of federally developed programs?

Mr. MikacH. Most of the material-centered programs were feder-
ally developed and most of the equipment that I think you would
sﬁe in elementary grade levels are the result of Federal fundings in
the 1960's.

Mr. WaLarEN. Would the others on the panel like to comment
on the materials that are actually there in your school systems for
science related education at the elementary ¥evel?

We keep seeing proposals to create new curricula and I often
wonder whether it 18 necessary to create new curricula if we have

iven an effort to that in the ufmst and there is something that has
en reasonably and successfully delivered.

Mr. MgrrYMAN. | think we have the cirriculum. I think it is just
a matter of time and being able to have the opportunity to use, as
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you say, the things that are on the shelves and the things that are
suggested in some of the books that we have.

My background is in science. That was my minor. I was an ele-
mentary major and then a science major and, frankly, I work on
committees from time to time, we pick new book series or materi-
als to use and I don't think it is so much the unavailability of ma-
terials; I think often it is just not having the time when you are
also concerned about teaching reading that day and teaching math
that day and teaching language that day tha., as you say, the
teacher who looks at all these things and says, “Well, science,
there you are, shelf.” And it does make it difficuit.

Now, in my situation I am really fond of science so for me I use
science not only as a motivator but I use it as a means of teaching
reading and teaching a lot of other things that you can interrelate,
teaching language and so on. '

The kids don’t always know that, but the end product is what we

are Jooking for. So I don’t think it is a fact of not having the mate-.

rial. T think it is just having the time to really sit down and say
how can [ really integrate science as a whole working thing all day
into many things besides just, OK, here is our block of science time
today even though I think that is important, too.

By the time the kids get to me in sixth grade I hope that some-
one in fifth grade has done something to motivate and to get them
irﬁte{gsted in science, and the same in fourth grade and on down
the line,

But [ also hope that when they get to me in sixth grade they can
read because if_ they can't read there are still lots of things that
they have to be able to do first before they can understand some of
the science concepts that we deal with.

Mr. WaLGren. Would the others like to comment on the curricu-
lum and the materials that you have available to you?

Ms. AugusTINE. Well, going along with the time, in our prograin
we have a proper departmentalized program where one teacher
will teach a group of students language arts and the others will
teach the sciences and I find that I have time to teach basic science
skills but not to develop critical thinking, experimentation and
that kind of thing during the school day.

Mr. WaLGREN. Mr. McBride?

Mr. McBrive. I would like to address that. 1 think there is a
wealth of materials available. Every school is filled with many,
many catalogs containing valuable science supplies that they can
utilize to enhance the curriculum in schools.

The teacher does not know what to order if it was paid for. He is
not funded for the inservice training that Mr. Mikach mentioned.

If the Federal Government put a more extreme emphasis on sci-
ence education the way it dif in the late 1950's, then that would
spur the development of curriculum and would utilize the wealth
of materials that are available.

A lot of science can be taught with very little materials if the
education is there.

Mr. WALGREN. Well, let me ask, then, one last thought, and that
is the emphasis that we do put on science education in the elemen-
tary levels.

38

Ry

, o
poY



35

You all come from different school districts and totally different
administrations. Is it something that is given the priority from
your administrations?

My conception of elementary school is largely reading and math
and things like that. I guess my memory is not good enough to
really remember those first years personally, but I don’t know
what sort of focus we have on science.

Are you given that area as a responsibility and with a missi.n,
or is that something that we ought to be asking the educational
community to ask itself? .

Are we giving enough emphasis on science in the grades one
through six or the grade school years?

Can you respond to that?

Mr. McBripe. If there is a demand for emphasis on any one sub-
ject in elementar{ grades it would have to be language arts. Some-
where down the line science gets scheduled between 3 o'clock and
3:30 in the afternoon. If science were renewed in its emphasis as it
once was, then it would move earlier into the day and then per-
haps be the recipient of Federal funding that would encourage the
development of improved science progams.

Mr. WaLGreN. How about the signals from whoever the powers
that be in the educational community are? Do they see a role for
science in the elementary level as significant?

Mr. MErgRYMAN. In our district we have been involved in working
4 iong-range plan and before we started that we set out to establish
goals in each of the subject areas that we have, both on the ele-
mentary and secondary levels and science is a very important part.
It is ranked in there with all the other subjects that we have. It is
getting the emphasis but it is just from the, so to speak, the draw-
ing board to practicality of getting done.

In our school, for instance, in our district 4, 5, and 6 stress sci-
ence very heavily. We are given about a 40-minute period each day.
But aé least we are expected to schedule that much time for science
€87 , aay.

In the primary grades that emphasis was not as great. We start-
ed a few years ago with SAPA.

Mr. WALGREN. What is SAPA?

Mr.. Mikacu. The science and process approach, and it was
funded by the government in the late 1950's and early 1960’s and it
was a design curriculum that emphasises doing rather than the
reading of science, rather than the straight book approach.

Mr. MerrYyMAN. Which is really neat, particularly for primary
level children, because it is a hands-on approach. Presently I have
most of the SAPA materials in my science area that 1 am using
because people over the course of time have retired or the new
people who have been brought in have not been taught how to use
the materials. They have been cleared out to Jeave room for some-
thing else, and I am a real catchall person anyway, so I am always
gn the alert for anything that I could possibly use with the kids I

ave,

So we do provide. We provide a time. It is just actually taking
that time and using it.

Mr. WaLGREN. [ see.

39



36

I want to recognize Mr. Bateman for the thoughts he might want
to share with us, ’

Mr. BareMAN. | think probably the first thought I would like to
express is that I think the young people in your classrooms are ob-
viously very well taught. I am quite impressed with each of you.

There are many specific things that I would like to get into.

* There are 50 many witnesses I am just going to ask you to com-

ment on a general question that I think would be of concern to us
as it is to me,

There are many who think that contemporary American society
has over the past several years shown some decline both in terms
of a work ethic as well as a learning ethic. Do you find that the
children who are coming to you from the homes today and the ele-
mentary schools are reflecting perhaps a higher learning ethic that
they are bringing to them from their homes and the case a few

© years ago; is the trend better or is there no change?

Mr. MerryMAN. I would say the word is diverse. You have some
who are coming in with great interest and great background, kids
who have been in preschools and all kinds of other types of train-
ing, and then you have other children who come to school and
don't even know their own names. That is a big diversity, I think.

Mr. BatemaN. I would assume there has always been a large
area of diversity but in terms of the whole student group that you

‘are exposad to do you see any more favorable trend?

Mr. MerryMAN. Really in looking at students, I don’t think you
would be fair in saying that kids are any brighter than they were
or had more advantages than we had or even kids that we had
maybe 5 or 10 years ago.

I mean we would be foolish in saying that that is not the. case

_ because of just the media contact alone that children have.

Students 5 years ago who had difficulty reading today have so
many more advantages just because of things they can <ee or can
experience through audiovisuals.

Mr. BATEMAN. But do they come to the classroom by and large
more interested in learning, more excited about learning?

Mr. MerrYMAN. Not necessarily, no, in my view.

Mr. 3atemaN. Do any of the others have any observations?

Mr. McBripE. I would think not. I think:that we are faced with a
severe competition with the television and that television plays an
increasingly important role in the lives of these children. Their lis-
tening skilf; are not being developed because everything is repeat-
ed nine times. They expect a commercial in the classroom every 9
minutes.

Emphasis is not on reading in the home. They don't see the par-
ents reading; therefore, they are not as inclined to learn from read-
ing ard [ fear that aside from our professional community which
has a good image of success through education that this may not be
in the best trend, - A

Mr. BATEMAN. And you attribute much of that to the box?

Mr. McBRipe. A lot of it, yes, sir.

Mr. BatemAN. I frankly share that view. I think one would have
imagined that the universal availability of television as a8 media
woﬁd have produced incredibly exciting learning opportunities for
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the American peonle, but I am not sure that it has not been in to-

tality a negative. ¢

It is an interesting view from you who are still in education.

M:. MerrYMAN. Kids have developed more of a dependency feel-
ing, I think, more than an indefendent feeling. There is no investi-
gation that “l will sit down and be entertained. Why should I read
a book? That's work.” ‘ .

Mr. BateMaN. I wish there were time to pursue more of these.

Mr. WaL3REN. It is an interesting question.
dqu?w many hours of TV is the average person watching these
glsr. McBrine. Seven hours and two minutes, sir. ’

Mr WALGREN. Is that right? Is that a student that is watching 7
hours or is that the average person overall?

Mr. McBripE. That is the average person and it is very discour-
aging in a classroom to have children come to school unprepared
but able to relate one program after another and considering the
program that is permissible on television in the eyes of children it
is very disheartening. .

Mr. WALGREN. And you don’t know how you can keep the inter-
est level because of the level of entertainment. Every analogy has
its limitations but our children were very interested in regular
books and then we got a pop-up book and these 13-month-old chil-
dren will not look at a regular book now becau-e they want the
book that pops up.
ha}r{c;)w you get them back to the regular book at that point is very

Wéll, let me thank you very much, all of you, for your contribu-
tions this morning. We appreciate it very much and hope that by
gthering these kinds of thoughts that it will keep our focus in

ashington at least responsive and in the right direction, and we

appreciate your participation in this process.
r. McBripe. Thank you for your invitation.

Mr. WALGREN. May I have Dr. Albert A. Caretto, Director of the
Pennsylvania Governor’s School for the Sciences; Mrs. Jane
Konrad, Pittsburgh Regional Center for Science Teachers; Dr. John
DeBlasio of Upper St. Clair High School; and Mr. George Murphg,
Pine-Richland High School, a panel of secondary level school teach-
ers. . |
Why don't you start the panel and I will be right back. . '

Mr. Bateman. Welcome to the secopd group of panelists this
morning and I would suggest that we go forward as we did before,
in the same sequence in which you were introduced.

I will first recognize Dr, Caretto. Doctor, welcome.

STATEMENTS OF DR. ALBERT A. CARETTO, DIRECTOR, PENNSYL.
'VANIA GOVERNOR'S SCHOOL FOR THE SCIENCES; JANE
KONRAD, PITTSBURGH REGIONAL CENTER FOR SCIENCE
TEACHERS: DR. JOHN DeBLASIO, UPPER ST. CLAIR HIGH
-SCHOOL: AND GEORGE MURPHY, PINE-RICHLAND,. HIGH
SCHOOL -

Dr. Carerro. 1 thank you very much for the opportunity to be
here.
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I wear two hats in a sense. As a Prof&ssor of chemistry at Carne-
gie-Mellon University every fall I teach a freshman chemistry
course and I see 600 students from across the country, products of
our secondary education. And in the summer I am a director of the
Pennsylvania G rernor’s School for the Sciences.

What is the Pennsylvania Governor's School for the Sciences?
This is a summer school created by the Department of Education
in Harrisburg with the objective to provide an enrichinf experience
for bri%ht and talented high school students and ultimately to
hopefully lead them into choosing careers in technological areas. -

he school has been in existence for 2 years now and it is a full
scholarship program. It is financed through the Departmuent of
Education of Pennsylvania, with a number of contributions from
charitable foundations. The students receive a scholarship which
covers their tuition, room and board. They live for 5 weeks during
the summer on the campus of Carnegie-Mellon University.

In 1983 the class consisted of 60 students chosgn from over 3,00
applicants. The basis for selection is on class rang, teacher counsel-
or recommendations, performance on SAT scores, and evidences of
motivation; and this past class we had three students whose SAT
scores were 1600 and that, of course, is the full maximum you can
possibly get. So it is an exceedingly bright group of students.

They arrive on the campus of Carnegie-Mellon University and
immediately get involved in a very intensive program. They take

- courses, all of them are required to take courses in biology, chemis-

try, physics, computer sciences, mathematics, simultaneously. )

They take laboratory courses, some elective courses are avail-
able, and every student must join a team project for individual re-
search. They choose the area of science they want to participate in.

We suggest research topics. They join forces and make teams of
three to five students to work on individual research projects.

Classes begin at 8:30 in the morning and they are in class until
12:30 without break. They have an hour for lunch and then four
afternoons a week they are in laboratories from 1:30 until 5 o’clock.
They then have an hour and a hslf for dinner ard practically every
evening there is something, either an elective course, a guest lec-
turer or time for homework and their team projects, which also
goes on on Saturday and Sundays. It is a 7-day-a-week program.

Some of the philosnphies of the school and how this might tend
to relate to the situation in the secondary schools.

First of all, we are legally not allowed to give high school credit
and we do not give college credit, so the students come giving up 5
weeks of their vacation to a school which requires a tremendous
amount of work. It is terribly intense and they get no credit for it.

Second, we tell them they will get no grades. There will t> no
letter grade, A, B, C, or whatever, in any of these courses, The only
thing that we tell them that they will have and the only leverage
we have over the student is that 5 to 6 weeks after the program is
all over they will receive from us in the mail a narrative evalua-
;i;m as to how well we feel they accepted the challenges we provid-

This only goes to them, presumably their parenté as well, and
only upon their request does it become part of their high school
series of records or would we send it to anybody else.
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The vast majority of the students write to us and ask us to send ..
it to coileges of their choice and they find it very helpful for get-
ting into college. ' :

in the first 2 or 3 or 4 days of the school the students are frus-
trated, confused, because of a system that they are not at all used
As ] say, we start off immediately. As a matter of fact, they come
on a particular Sunday with their parents. They move into the dor-

mitories. There is a brief orientation. They have dinner with their
parents. Their parents go home and that same evening they get an
exam. You start off with an exam.

The next 2 or 3 days, as I said, they have some of this frustration
largely given the fact that they know in hi Fh school how hard they
have to work to get an A, and all of a sudden they are in the envi-
ronment where the amount of work that is given them is endless
and they have no idea how hard they have to work because we are
not even going to give them an A.

The object of the game is to try to develop motivation for these
students and to hope that they will plug themselves into this learn-
ing process and become enthusiastic and work.

e provide them oper ~~+ad assignments. Fundamentally what
we do is give them ar . .ent and say that you should turn in
tomorrow the followi. - gver, if you wish, you may also do
these and beyond that you may also do something else. |

The challenge is em{less. It goes on forever. We do not, despite
the selectivity of the students, we do not get students with uniform-
ly equal backgrounds because according to State regulations we
accept students who have either completed their sophomore year or
their junior year. So there is a difference in age that way, as well
as the fact that they come from school districts across the State
and thus they vary in their preparation.

What we try to do is allow these students to plug themselves into
the challenge process, the series of exercises we have, and grow
from there and measure from there.

What happens then, after 3 or 4 days, is that everything settles
down and all the students in to work exceedinﬁgz hard. There
develops rapidly a feeling of “riendly competition. They help each
other. They work hard and they do not feel something which I
think is prevailing in high schools and is a fundamental problem;
they do not feel the negative peer pressure in the higg school
which is the antiacademic development of excellence, because they
all have the same curiosity that they wish to excel.

I will share a quick little story. I overheard a conversation be-
tween four or five of these students last year. They were talking

-about what did you tell your friends when you came to Pittsburgh
for 5 weeks as to how you were going to spend your summer? = .

The four or five together all said, well, I certainly was not going
to tell them that ] was going to spend my sunmimer vacation in
school at Carnegie-Mellon. 1 made up something. I told them I was
going to visit relatives in Pittsburgh. We are going on a trip for 5
weeks but none of my friends know where I am.

I think that statement is s very terriole reflection as to the atti-
tudes that prevail, and I think until some of those concepts are
changed right down to the grassroots and into the homes, so that
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people will realize that academic excellence, the objective to do
well in science is something which is good for the country, until
thoee things are changed, then we have problems.

The school is a success. I am involved in it, so I feel somewhat

awkward in saying that it is a success. But I believe it is a success.
. We have hundreds of letters from these students who say it was

the greatest thing that ever happened to them. The students from
the 1982 class are all in college and they go to colleges like MIT,
Harvard, et cetera, et cetera. the school, I believe, is a big suc-
Cess,
How can we use some of this in a high school framework? Clear-
ly you can’t just take it and lift it and put it there, but some of the
philosophies may be useful. )

More and more high schools are providing courses in biol 1,
chemistry II, calculus. These are the upper level courses for those
students who are motivated.

Perhaps one could conceive of using some of these philosophies in
running those courses; pass-fail covzses, where with a threat of
working for a letter grade is now gone. Where the only objective is
I am working to learn. I am not being measured with respect to my
other friends. I am just being measured as to how well I Jearn.

If the atmosphere can become infectious in that environment,
like it is in the Pennsylvania Governor’s School, then the negative
tendency from all the other students may gradually be eroded. It
might be wishful thinking to see this happen, but somewhere along
the line we have to try to bring in a way of getting more enthusi-
asm into the teaching of students to follow the sciences.

I want to make one or two other quick comments and that is
that the preceding panel referred an several occasions to providing
better background for teachers in their subject matter.

The Pennsylvania Governor’s School faculty is made up of, to a
large extent, professors from Carnegie-Mellon, some faculty from
other institutions of higher learning in this area, but also some
high school teachers.

The vast majority of nearly 100 percent, 90-some percent of the
faculty do not have teaching certificates. We cannot teach in the
secopdary school classes, but we teach at the university level, and
what makes this school successful is the fantastic enthusiasm of
the faculty, the fact that the faculty knows the material, knows it
backward and-forward and is enthusiastic to try to convey this.

I believe that those are some of our serious problems for the
future to try to develop a teaching faculty, an enthusiastic one, and
one which is strongly educated ip the subject matter.

ank you for your time.
1e prepared statement of Dr. Caretto follows:]
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The Passylvaais Covarner's School for the Scieacan created by the
1882, It 1»

studemts iz Feansylvamia, The overall purpese of this
earichiag sxperisace for Mghly motivated. stubents and to
carsers iz teshaslogical disciplisse. '

The 190) session of the Fensaylwsais Coverswor's '(4: the Sciemcas
was beld st Carnagie-dellon University from July 10 so £ 13, 183, %rom
over 3000 applicsnte sixty very bright and talsated high school studests from

scroes Pencsylvania werd selected to pasticipate by the ivania Departmest
of Rducation.

Succasaful spplicasts were "A" students im Migh edhool, stromgly recosmendsd
by their teachers and counsaloxs, at tha top of their ¢ . ond in the %)

percantils category on BAT examisatioms. Thafr applicat wers oftim sugported
by avideuces of participation in warious kinde of sctemce) fass projecis.

T™he students lived {2 a dormitory ce the compus of |Carnagis-Nsllos

© Gmiverstcy, ssven days 8 weak for the five week program. sasolled ia lecture

coscsen in bislogy, cheatstry, pbysics, methemstics aad tor sciasce, labora-

tary nowzess ia biclogy, chealstry, and physics asd had se) opportusity to select

saveral eloctive courses, In sdiitios sach studeat participated ia s tesm project

in tha sctentific ares of their choice., Thair exparisaca sariched by o dig~

tinguished gusst lacturs serise, field tripe to local scieqcific and isdustrial

laborstories, and special presentsticos oa caresr guidascs, lasdarship, sod how -
to gat isto tha collags of your cheica,

Student performance we svalusted by tha faculty of tha PCSE. studscts wars
not ranked sgainst sach othar. Rather, thay were svaluated tha dasis of how

well chey rasponded to the challsagas of the progras. Rach ptudent received sa
{ndividus]l narrative appreisal.

Frogram svalustion is based p- imarily om student ras 8. EKsch studeat
had sa opportuaity €0 evaluste each course a9 well a8 to partake in a3 comprehessiva
avaluatfon st the and of the program. \
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Tha shisctives of tha sehosl sy to provida an eppostunity for brighe
m.m-m—uummmumuwumumu t0 satisfy
o hefr curleuity. The school prevides e opportumity for thiss students o use
scimmcific squipment set mecwally fownd ia say high school, & chasce to bocome
ongagad fa origisel laberstory exparimeacs sed ressarch, and as opportunity ¢o

aciants dhd tachnelegy, indicste the level of commitment necesaary, asd lsas to
the salactism of carsesa i techmolegical arsss.

OOALS “

The Departmast of Rducatiom of the Commvowsalth of Tonnsylvania has matad-~
1ished the following goals fer the Peansylwsais Covernos's Schosl for tha Seisacss:

1. To fdemtify amd encourage stwdents viso show ém:tnd proniss as -
; potential umuuﬂqmummmkdlmhl
N tachnical discipline.

2. To davalop s maw, sdvenced lewwl curriculus that will sid these studects
in sxpanding their capedilitiss snd intersats. :

3. To fostsr aod reward axcallsmce and creativity ssomg ioco-dary school
studante by fdeatifying and includisg them im this uaique esrichment
sxperisnce.

&, To aspecially age ahls sad minosity studests to comsider
scientific carsars,

5. To encourage local scheol districts te upgrada their sciamce programs,
{acrsssing the quality and diversity of thair of fariogs.

§. To emphaaine tha vital role of science asd techoology im our sociaty
and the {mpact of soclaty upom scismtific sndeavor.

7. To train stodant lesders vho, upoo returs (o @uxr locsl schaol diatricts,
vill serve ss vols models for their pesrs.

8. To provids sclantists s rols modals for atudaat participantsy. .

All students wers sxpected $o saroll ia courses in bdiology, chamistry, physics,
mathemtcics, snd computsr scisaca. At the sad of the second vesk of the Program thay
vers sermitted to substitute up to twh alective courses for two of thass courses
depesding ca thetr specific interests, All students participated in laboratory
coursss 1in diology, chemistry, or phyeics und participated in & tesm rvessarch project
in ths arma of their chofces blology, chasistry, physiss, computer scisnce, or
methemmtics. :
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The prograa was very intenss. The studeats wars i{n classas generally from
8:30 AN to0 12:30 each day sod them had their laborstory coursas in the aftarnooa.

- Bvemings wars davoted to slective coursss, study, gueat lecturas, and socislisatioa.

The atudents salectso £o0r the School were considered 1o Du amoag the vary
bast academically by theis high school teachksrs amd counselors. They wers clsarly
highly sotfivated. Sinca the 5ol reas Juring thaisr summer vacetions they wers
wilting Lo give this up fOr o . 1Ateass leaarning sxperisace. The School doss Mot
provide credit for sither high school or collage courses. Upom coaplasioa of the
progras tha Stats prasants o cartificats.

The philosophy of tha PCES Was not £o sttewpt 0 Tank each of thass cleardy bright
studeats against sach othar. Xo grades ars givem ia any of tha courses. ' Sowever,
sach studsat doss jat & narrative evaluatiom of the faculty's appraisal as to how
wall they raaposded te the challeages prasented by the School. Siace thass evalua-
ticos can be usaful o the atudant £0 get acceptad by the collage of his or har
chaice, moat studsata wara stsongly mptivated to S0 well.

Nany of the studants sxparisscad an iaitial confusion and fruatrtetica by the
philosophy of thae PCSS. In high school thay knav how hard thay had to work to get
a3 "A". 1o tha PCSS thay knew they would not get s grede. But they elso were given
extenslve homework assignments, frequently of an open-ended varisty, which they wers
apected to complete. In other vords, the School provided them with e chellaesge,
axpandadle to be as big as they vanted, with the only reward being the satisfaction
of thair curioaity. )

Deapita tha lack of the possibility of receiving Migh school or collegs credic,
deapite the lack of grades, Jeapite tha highly fntenss atmosphars for tha full five
weak#, tha studenta rapidly accepted tha challasgs of the school and the atmospbars
bSecomss ona of highly frisndly but intense compatition. Since the studant dody of
the PCSS i wmade up of studenta baving completed efither thair sophomores or junfor
yedra, thaiv dackgrounda ars not uaiform. Also, 5ot all school districts have
uaiforaity equivalent coursss. Thersfors, sa irportent ingredient of the PCSS
philosophy fa that each studant reach-out for the challange prasented at a auvitadle
lavel commensurats with the studesca’ background.

This philosophy slaces a burden on the faculty fo find ways of measuring
atudent performance in cusparison with their backgrouad et the time, a8 well 2 to
altampt to seasurs academic growen,

Tha philosophy of an open ended sver axpanding challenge, as wall as 50 gradas
appeara to be highly succssafui. Thesa students srs very highly motivated. The
inquiry for knowledge dacams the dosensat force permeating the School. Since tha
entire studant body shared most of the same objactives, the students did not fesl
tha anti-arademic pressures whick tasds to be the rule in moat Migh achools and which
1a 80 coatly with raga:1d to saintaining high atudent asspirations.
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A copy of the Fellow-Un furwey of tha 1982 Cliss of the PCS? te sttached.
Iaciwded ix this survey are studest ssscdotsl repiies which provides an fasite
a8 te thair opintom of tha success of the POIS. 7

Cas these philosophiss be amployed 1ia ha tyrical hMgh school and used to
pamerste datter student sathusisas and laaraing? It would be msiwe to think that
thase tachaijues could be epplied to the curreat Nigh school scissce. Soms of
the reasons why this would mot work ares

1) 00 fev studeats with & bighly motivaced destrs to learn

1) oo stromg pear §recsure which puts “dowa" scademic schisvement
1) coo vids a étstr butrom of srudent ralent in any one class

4) too fev taachars vith sufficlient dyssaic entMusiase

5) too mesy distracting {afloesces ia s typical Righ schoel,

Novever, the PCSS philosojhy wight da faftisted ia the hgh school satting om
& linited dasis to provids a gradusl ‘mprovesest of the acadamic atmosphers for
laarning. Some of these philosophies aight be in{tisted iz tha advanced lavels of
somm of the sclescs courses, such as blology II, cheatscry 1T, and physics II as
vell w8, perhaps, cslculus. Thess courses ars sormally tsken by che scadanicslly
Superfor students is any gives school district. Thus, it aight be possible to
iaplement the followiag:

1) Pass/fsil grades for advanced science and mathesat{cs coursas.

1) Open-esded challesgas for tha studsats commenisurste oo the studsnts sbilicy.

)) riposs teachars to tha PCSS so that. by istsracting ceachars with a class
of vaiy bright studeats thay will peturw to thair class rooms highly
mtivated and full of entdusisem.

Thase 1dess should halp to davelop an {afectious learning staosphare,
sven {f restricted omly tO the very besi studests is a high school. Tha pass/feil
gradiag, if coupled to sa approprists fncsllectual challangs, should begim o tum—oa
students. Oacs a resscnadle sumber of such scudents can M devaloped and msfntaiced,
the sati-scademic atmosphere of the Digh scdool will slowly be dimtnished. Daly
thea csn real advancemants be msda in the scademic improvessnt of sciance and
mathamatics teaching i3 our bigh schools.
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Mr. BarenaN. Doctor, thank you very much. I hope we will have
time to come back with some questions, but 1 think now we should
ask Mrs. Konrad for her testimony .

Mrs. KonNrap. Thank you.

I, too, wear more than one hat. I teach advanced biology at this

time, but I have also developed and worked with laboratory based

science programs for elementary schools, a love of mine, and 1
think one of the basic things we need to address .

My written testimony has been supplied to you, but I will just
now address a few points that I think are very important.

I agree heartily with all the prior testimony. I think that some-

place along the line we have lost it and that is what we are trying
to findout. - .. e N, .

Where did we lose it and where are we now and where can we

o?
All children begin as scientists. They are curious. They are very
eager to go through all the process skills, to observe, to analyze, to
categorize. They want to bring order into their life. They are will-
ing to do it. They have the time to do it. And if we provide them
with the resources they can do it.

We need, of course, to look at the idea of developing all skills
concurrently. When I s of science, I am ing of math sci-
enge as being ope'dnd the same thing. To me these are life skills. It
is problem solving and I think we have categorized and put thin
in compartmenis for so long that we are no longer looking at life
skills or problem solving skills which is probably the basis of what
we are about today. .

The problem that exists is not new. It did not come overnight
and I don't think we are going to be able to erase it with any kind
of panacea overnight either.

e grade inflation that followed from the germissive fifties and
the along to the next grade policy whether the student mas-
tered the next concept or not was, think, part of it.

Then we had the Vietnam war coming along and there was a
very sympathetic response for those students who wanted to be in
college and not go to war and I think we are still suffering fr<ii ail
of these things, and I think we have to look at what caused it as
well as how we are going to go about fixing it.

hAll of this has led to a change in attitude, I think, toward a lot of
things.

The work ethic that you mentioned I think was one and I think
toward the teaching profession was another.

These attitudes exist outside the profession. Teachers are seen
very often as those who cannot do so they teach, and the teachers
&t the elementary level are often seen as those who just can’t teach
well enough to be at a higher grade.

The higher grade levels are supposed to have teachers who are
smarter, who teach better. who know more, and then if you are
really good you get to teach at the college level where you are not
certified to teach at the elementsry level.

It really doesn’t make a lot of sense.

There 1s a lack of res enerally for what teachers can and
cannct do. This is transfe to the students not by any didactic
means but teachers teach many things in their classes besides con-
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tent. They teach children how to learn, what to learn, how to go
about doing it and how to live their lives and these things are
transferred at very early levels and I think we have to look at that,
too.

Within the profession, unfortunately, we also have a hierarchy of
attitudes about what level you teach and what you teach and sci-
ence teachers are often seen as not being important teachers. Read-
in&lwriting, and arithmetic is what is important.

e can't read science or use math for science. It has to be com-
partmentalized and put between 2:45 and 3 o'clock on a Friday
a&emoon, and I think that has been addressed so I won't go into
that. :

But that exists and we need to look at those attitudes both with-
out and within the profession and see if we can alter that in some
wexyh certainly concerning the attitude concerning science and
math. :

If, particualrly at the elementary levels where your foundation is
being laid, and we have talked about that earlier, if the teacher
views science and/or math as being hard or being uninteresting
and sometimes even di ting, you know, “A worm, who would
want to dissect a worm?" This is transmitted to the students and
by the time that siudent is graduated from elementary school or
perhaps even long before that, sometimes we find by the third

ade, that interest in science is dead and it is going to be very dif-

icult for any teacher further along the way to try to bring that
attitude back to the proper level.

This begins negative feedback.

I quoted Arnold Aarons in his article in the Journal of Teaching
this menth talking about this terrible degenerative feedback loop.
If you impart this idea to the students and they go through school
with this attitude and graduate, they are not apt to go into a scien-
tific field.

Those who have any interest at all in science and math and who
might want to go into teaching might and have proven to be at the
bottom of their levels, so that you are getting poorer and poorer
students entering teacher training. So that what you are certifyin%
are teachers who have less and less interest and less and less rea
scientific baseline education coming back into the schools to teach
your students, so that it is just a terrible cycle. And what we have
to do is to somehow intervene in that cycle and see if we can break
that. And I think one of the prime ways we can do that is in alter-
ation of attitudes and certainly we have heard of some ways that
you can do that today. ;

I think this program is a good one. The media needs to be in- -

volved in some way and other organizations working with these
problems need to be involved.

Mrs. KoNrap. I represent also the Pittsburgh Regional Center
for Science Teachers which was a bootstrap attempt to work at a
national and regional level for science teachers getting together
and having a clearinghouse for information and that indeed is
what the center is. It is a clearinghouse for information, for a shar-
ing of ideas. And right now we are working very hard to put into a
computer system all of the resources that can be utilized to teach
science that already exist here in the Pittsburgh area, but about
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which teachers may not know or may not know how to use. If we
can cross-index this according to topic and grade level, with one
phone call the teacher can save a lot of time in finding what that
teacher needs to teach that particular part of the unit.

So these kinds of organizations, if they are funded and developed,
can help the teacher to manage time which is at a premium at this
point and to be more effective in their teaching. :

And in order to have quality teaching we have to have teachers
who can provide quality teaching so that whut we need is to ar-

| range for them to be able to do this.
I Time is one of the aspects that has been mentioned befcre, but
. ! ‘certainly it is a primary one in solution.
We need time to teach preblem solving. You can't do that in 15
;" minutes and you must start in kindergarten through the 12th

! grade. In the sciences you have laboratory preparation. Indeed we

~ are swinging back toward a textbook-oriented curriculum which is

i not the way to teach, but it takes a lot of time to get this equip-

/ ment out and plan the lab so it is integrated into what you are lec-
turing about and to clean up afterward.
/ Perhaps you want to know about new technology and instrumen-
| tation, but you don’t know how to use it. Even i{ someone buys it
| for you you don’t know how to use it and if you learn how to use it
f you don’t know how to integrate it into teaching the students to
ol use and apply what they are learning.
/| This takes a Jot of time, more time than the teachers have. There
/! is just a plethora of new content appearing in the daily newspapers’
and all through the lay journals and into the scientific journals.
/ Almost daily new content is coming out. New discoveries are being
made and it is almost impossible to keep abreast of this. And that

/ is one thing that we hope that PRCST can do is make this avail-

/ able.information easy to access for the teacher because the teacher

just does not have time to do this.

We want to base what we are doing on what the teachers per-
ceive as their needs rather than what someone thinks that the
teacher should have or what the teacher does need and this is the
basis of what we are doing. -

We did a survey of Alleghany County teachers and we ask
them t- give us a priority ranking of what they perceived as their
needs, and high in that ranking was help with new technology,
computers, scientific equipment, use of the media and not just
buying them and putting them in the classroom, but help me learn
how to use and integrate them.

One was that we can do this, and one way we can improve sci-
ence education as well, and it helps the situation that we see now
for many people being unemployed—this can improve science edu-
cation. Many of those scientists are coming back and going into

. teacher training. The University of Pittsburgh School of Education
had more than 70 unemployed scientists this year apply for train-
ing and certification in teaching. This is a marvelous quick remedy
which not only helps the unemployment situation, but brings
highly trained people to the teaching profession. So we can look at

o these means omoviding at least quick partial relief to this tre-

M mendous problem that we have.

Tt
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One thing that teachers saw that they needed was help with new
techniques, new methodologies. They are aware that these are out
there, but they have not time to develop them on their own. Where
this time and money will come from is something that we will have
to address, but certainly that is a prime problem and they do need
to share with others. It is much simpler if you can say to someone
else, "I really don't know how to use this,” or “I really failed when
I tried to do this. Do you have any techniques that will help me?”’
And if one person says, "I don't know,” the next one will too and
then you are willing to reach for help.

I think the attitude in the profession becomes really a kind of
machismo, “My class is really tough and hard,” and this not only
turns the students away but the teacher does not progress either.

These are the kinds of things we have to look at to break into
this cycle.

We also need administrative support. The teacher can't go this
alone. Administrative support in terms of attitude as well as time
and money. If the attitude is not there, no amount of equipment or
inservice training time is really going to help. If we can alter this
deadly routine of just teaching the same thing day after day, revi-
talize the teacher, we can spark the spirit that Dr. Caretto spoke so
well about which we have to have if we are-going to improve the
science education for the children because. as you all know, enthu-
siasm is contageous and if the teacher is not enthusiastic about
what is going on in the classroom. you can be certain that not very
many of the students will be either.

There are those few who regardless will excel and enjoy science
and probably will become good working scientists one day, but for
the most part you can’t bank on that.

Community involvement is extremely important if we are going
to eradicate the attitudes at all levels, from the parents all the way
up to the Federal Government. We must have some involvement
there in our attitudes toward teaching in general and certainly
toward teaching in science, but there are solutions that are out
there. I have tried to outline some in my testimony.

I think in ending here I would like to summarize four major
points. Provide more science background for science teachers. In
other words, it is much simpler to take a scientist and teach the
scientist to teach than it is to take a teacher and try to train them
to teach science. Provide more science resource people at lower
levels. You can do this quickly. Even if you can't rectify the teach-
ing strategy at that level, you can provide science resource people
to help the teacher be comfortable with what it is they are teach-
ing.

You can let teachers have more input into policymaking because
they know what they need. They are on the firing line day after
day and they are more able to tell you what they need than some-
one in another position.

And by all means, let’s encourage and nurture spirit and enthu-
siasm because without that everything is really lost.

Thank you for having this hearing and for focusing on science
education. We do need it.

[The prepared statement of Mrs. Konrud follows:]
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PRGST

Pitsbergh Neglonal Cunier
For Solonse Toashers
PelagBest  Noaring or Eath and Siience Itucafion at Primary
- B & o and Sscondary levels
i fommittee on Science and Technol February 10, 1984
o v Fittedburgh, Pennsvlvanis
R A criele in eclence sducation dominates the headlines
und provokes national dismay, Yet it {e an 11l wind that
Pt Bus iy S blows no good. And whils ecience tsachers cannot be totslly
and eolely bdlamed for putting our "nation at risk, the
= Rt 4mw apotlight on sclence sducation is long overdue. Hu up
science education gatcmmrk after the Sputnik scars led
Latavatny Susrvenn to thoughtful developesrt of broad and thorough curricula
Smpnghea Sl fee. for all lavels. L'starisls development kept pace as Xit after
. kit offered i{natant scisnce teaching and mst all evaluative
haled sl r‘andards generally accepted.
e v . Whers, than, did wa "go wrong”. ¥What happansd? with
more atudents attending school and staying in school for
O et Saes sore years, where iy the well-prepared high schsol graduate?
Pom— Colleges and indus bemoan their snforced roles es resediul
Pyt St Seveen educational institutions. And etudents twm away in greater
nuabers and sarlier in the process of obtaining a basic .
. s Whocst scisnce sducation.
Autiony Gnabmms g
2y Werwtarevy fa The fact that funding for those post Sputnik prograss
was reduced anvl finally Etumtm ia at leaat partly to
blame. The impetus wae lost, No provieions were sade to
Frogom continue teacher training and curricular developsent. The
Advisary Bosrd prograss {n operstion were unadle to replace the consusable
e b materials and there was no training for new teachers entering
- o o5 the field, Apathy se¢ in., Interdst was lost. With the excep-
tion of the work of some very fine, dedicated tsachers acience
. St Gy aducation eettled into s routine, eepecially at the lower levels.
® Ser In recent .'ears the research of Jean Plaget (Swiss
= B S Biolagist) in cognitive development hae thrown a lifeline to
® S S sducational specialists. The current {dea has it that if
. sy only we would order our curricula to his ocutline of cognitive
. My fomamn developasnt ell might de well with the ecisnce world. ..
- o Poutte indesd, a science curriculum can fit the students’

1
transition from concrete to sbatract reasoning and cognitive
confliocts are arrsiged to ocour at proper intervals, then
perhaps learning will occur that might amate us all, This
would surely bde true if progress in math akills would parallel
and coag:lnent the development of eciance concepts. Training
in prodlem eolving and working with abetractions has been
shown to be effective. Rt etudents must dcvo:o§ al) ekills
concurrently for succees to occur. And the teacher must have
the time for patience plus the opportunity to allow the
student to try, fall, alter course and try again int Sullding

Jane Korwad, Exvcutive Director
tnatitute

™ F: 8313
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The main prodlem, me svery tsacher knows, iz that students
just do not progress evenly. In fact, there are thoss who will not
aver achieve the ability to perform abetract reasoning. And no
amount of mandating more sciencs courses and more and better sclence
teachers will result in resching this goal, What then should our
goals Da? wWhat policiss will wa set? And while thay are not mutual-
elly sxclusive, the fine aims of 1} higher sco..es onn standardized
tests and 2) greater individual csinbn!ty to find order and causs
in the day's svents need to be assigned a value. And as many cthers
have mentioned, we need to consider the value of the spirit along
with the particulars of scisnce teaching,

It is this latter - the spirit - that may bs the mlesing 1ink,
Arnold Arons, Pro‘essor Of_f’h{llc. Emeritus, University of Washington,
{n the Pebruary, 1684, Jou of Coll Ssaching speaks of the
“consequences of mismatchsd intellectual levels and modes of in-
struction, or, the Cegensrative feedback l0o0p." For teachers teach
not only the subject, but they also teach ways of learning along
with weys of living. Students quiockly learn from their teicher
"how £0 learn” and "what to learn”. Value syetsms are {mparted if
not taught, wWhen teachers view science se hard, unintsresting ang
svan disgueting, these values saaily transfer - gapecially to the
young student. And the ory for sore and better may result in short

e answers. We nsed to revise the standards for training teachesrs -
80 that they provide motivation and reward for being & profeseicnal.
To achieve QUALITY teaching, there must be RESPECT. This has been in
short supply for tsachers for eome time. .

The pubdlic has incrudr;?ly viewed teachers as those who
can not “do", And the less well qualifisd were usually relegatsd
to the lower grade levels. Even within the profession there existe
e hierarchy of atiltudes - *the good teachers movs up into the
higher levels ~ expert ones teach at ths college level.” This
at‘itude has bren refnforcéd by the drain of science tsachers into
induatry where they seek highsr insomes. Respect for male teachers
fatlx to even laws.r levels, And men sre conspicuously absent in
sarly childhood education,

Emphasized,if not initiated,during the 1960's, the latitude
in teaching was at enuated and the authority of thse .teacher
diminished, J¢ was implied that t{he teacher should not iry to .
influence the student too strongly. It was the era of the “fragile -
sgo” with a focur on psychic trauoa caused by undue pressures., A
generation decided to lock &t “me™ and rebel against civiliréd
constraints found to chafe - physical, emotional and intellectual,
The grade inflation and pass-to-the-next-grade policy found its
way gnto the college lavel with the vietnsm War. Kighty efforts
to remain & student and thus gain a deferment were nadse dy many
and there was & s{mplthotic reeponse, We have yet to recover from
the ef“ects o7 this. Now we find that the limited knowledge and
skills of high school graduates is accompanisd by & low isvel of
personal erpectation, Then, if thess studenis enter the field of
education, they are poorly prepared to inspire and educate their
own ctudents.
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There may be no formuls, roientific or otherwise, that will
of “er the answer to this complex prodlem, However, thers are ways
wa can begin to work to solve at lsast some of the pussles.

1. ¥ark toward & positive feedback situation in science education,
primarily at the eleman levels. This will involve much
supnart and training for those teachars alrsady in the schools
as well as Tor those entering the profesaion. There is a tasic
need o provide the gtudent wiid a positive view of scisnce -~
science am & way of 11 » & vital sspect of 1ife rether than
a subject to be studied, in scientists (retired, unemployed,
male, femals) to de tsachars (far bet¢sr than trying to prorvide
teachers with a sclence background).

2. Provide support for science teachers to enadle thex to kesp
abreast of the repid-and constant changes cocurring in
scientific fields., It is not enough to "expect" teachers to
know aboyt ¢he latest ‘schnological advunces and psrhaps even
to utilize the instrumentation withir their curricula. They
must receive Nelp in laarning about and u:h:g these., It takes
great stamina to teach and this continuing education could even
serve ax a revitalization in a demanding profession.

3, Promote administrative support for the necessary time and money
to allow science ‘eschers t0 prepare and teach a meaningful
curriculum. Not Juit science, but the entire educational system
in Amerira seems to be geared to tsaching specifics which
ntudents learn and play back for a test. This can happen at all
1evels without the student understandi the concept or baing
able to relste the learning in any way to anyth else that
is learned. Bigger and better performsance sianda do 1it“le
to allaviate this situaticn. It is impossible to legislate
morality or understanding. As Susan Chanian ( , Fedruary,

1984) ro clearly put it, "....1it bespeaks an underlying arrogance

and presumption that contradicts the very nature of learning
*fhe student will mas.er rix irrsgular verd forms'. Anybody

- who knows rnything about kids knows that maybe the atudent will

and maybe he won‘t. And even if he doean’t, blue-riddon commission
report writers should not take this as proof positive that he or
his teacher is sn {dler.” v

Inquiry and other methods arriving at under=tanding require
more time and effort then may be possidle in today's schedule.
Rut without 8 way to Observe the facts, find the gaps, under-
~tand the assumptions made, analyze the obsarvations and draw
sove meaningful conclusion, thers {f nd informed citizen to
examine national and world i~sues and to vote with expactation.
Time is the key to success.

4, Initiate total community i{nvolven:nt - parents, business and
indu=try, and govermnment - in providing the materials and
opportunitles nersgsary for students to gain positive at‘itudes
towards scisnce, (reate 8 working relationship bdetween college
snd pre-college tea-hers, r
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In our «sarch for solutions, let the teacher remain not
the probilem, but :ather the answer, For they are on the i ing
Tine, and often know what is pogsidle whun others do not, L hool
is not a produrtion line nor should it be a business, It is &
place to murture the grestest resource we have, the minds of
our rhildron - the leaders of tomorrow, This ir the tasis for
the estubdbllishment of the Pit'shurgh Regional Center for Soience
Tea Rers (FRCSTY L., an independent, Not-For~-Profit organiation
desipned to rupport solence texchers and anawer to the{r needs.
Faxy Rocens to the resources in the Pittadburgh area is a primary
voal (uving 8 computer system to provide a dataSase of science
resourcey cronn=indexed by topic anid grade level), The needs of
the tew hers determines the cours s of aRction and provision of aid,
Acting a« a - Iearinghouse for in‘ormation, and potentially for
materiale and science equipment, FRCST ofCers t. schers a way to
chare prablem:s and soYutians, deficiencies and expertise, dJdesi “as
#nd hepes, Teachers -ap be helped to teach Just as students . an
e Rerned Lo learn, jut in the end, ea.h must ®0 1t alone. #hat
e e tomake available {¢ what {8 needed to accomplish the task -
the tooln, the regour-es, and the Suppost,
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Co Tuf oy Was done to o unte_s e ped . et Allert o Tuunty ¥
somcel dotricts. Survey coprer wery 3ent aioL ' G5 gleny Couwty nters
mdiate Untt. One hundred and six of Lhe resg Lty found to contuin Wil of the

requested Lm‘omaﬂm {there was 8 52 5 resoe-

The tLeschers were requested to rank 1¢ o, -tulements with regards te the
urgency of their need in the teacRing of pre-<uiic e science. The ranking was in
terms of urgencys with 8 value of *"5" for the most urgent m;d. .

T fo'luwing table 1ists some of the trait inforsation for the teachers. The
fups - oLl tescher rample was of respondents who had more ynrs"or teaching ex-
per.eice tran the teachers of other levels. The nean of 17,1 years teaching exper-
NS SIMiiar toY~ that reported ip a8 rocent edition of Education Week (27 July, 1983;
volume 11, No.39). That publicklion regiried resuits of the Nationa$ Science Teachers
Association (1y84-82), which indicuten trhe ped we of science teachers was 1.6
years snd that r.f‘e mesn amount ol too hing expuriencs was 16.7 years. It is quite
possible that the similarity of averige years of tew hing experience of high achool
science feachers wndicates this survey hud resporses from a representative sample.
The fugphest degree edrned by the teachers participsting in the survey indicates that

une dr g o rean of e gloup of teacherp held only a bachelor's degree.
TASLE 1

A. TEARS OF TEACHMING ERFIi~1.0

'mmni_ng Levri' o . - - _ ._.)__.‘_:_(_13_ _rl"”ﬁ"’__
Flementary (K 61 : .0 18,0 029
Juniur High {7-8}¢ L : 6.5 14,0 0-18
Righ School (§-12) 42 ot 11,0 23.0  3-34

Fooas BT DEGRER FARNED (3r jercent)

s tang Level Lo Eeneo s Lasters Doctorate _N.@_._'
Firomentary (K & RENN ] 6%,3 1.9 4,0
Jurror dign 17-81 (E 66,7
High Scnoel 19-124 i.8 f4,2 11,9

The needs of the trache & onG e8P meed 10 'H1s survey are sunmarized in Table
1. That sammury snclades ter [ted oapresr, o 2 reeds. hs\’lnd,\aated in the preceding
section of this report, there «vre '€ neelds (L-te3 in the survey instrument. Hwever:‘
the s3x unlisted, see Table 11, nad tuu (ew rerponses for baing herein reported (see
appendix A for & complete 1ist of stems used in the surveyl. The anglysis used

for this repor! was based on & varjable =rale of six 1ntervlll‘. This was for the

—_
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Foveeyviiiut rosponse (a8 for ohe Lo fivel; with the value ¢ ... dicaling the mcst
wrgent need; ero fOr nO response 1o an jteml. The average valuve of resfonse to a
nefd ttem, reported in Tadle II, is thus coe which includes no respUNIe gntries,
The reader can intsrpret those mean valuas as |eaning that greater values indicate
mOre urgent needs for the stated service ror the teaching of science,

" The respondents to mu' survey differed as to the lovel of wrgency ";‘or their
needs. This urgency was & function of the grade-1avel assignsent of teachers. One
can stratify those needs in terms of either (he sean value of degree of urgency or
to Lhe proportion of teschers in each aaMple indicating the need i 3 spelified
servite. A suggestad appracch 48 to qualify priorities of needs 1 1¢i1ms of those
four most urgent naeeds, <

The most urgently expressed nead of each Broup of teachers show thal there were
differences; as & function of the grade level asaignment of the tesliwrs, .The most
urgent need of elesentary school teachers 1 for a 1181ing of free or inexpensive
matarials and loans of materials (reported as a need by 56 percent). It should ue
noted that respondents ware requested to rank needs in terms of values of one to
five; with & five value Deing that most urgent need. Junior high school science
feacnars (arbitrarily defined as grades 7-8) had the most urgent need of a3 115t of
technological developsents in all areas of scisnce. One-half of the teachers (N=12)
indicated this as an urgent need., NHowaver, two thirds of the “a7pie of respendents
indicated u newd fur computer workshops. That same ser o~ C\: egtrded a8 most ucgen
for trachers of secondary s.hoo! (grades 9.1 :N-=4),

The oiher threec most urgently rceded Services o oo ormyr LAty schovl teachers
were:s
1} computer wOrkshops
2) spcaxers o8 various fu.fds

3) 1istangs of classroos matertals for earichment expariences

Junior bign school teachers had needs for:

1), Y1a1= ¢of new leaching technigues

2) computer warkshops

J) listings of {ree and inexpensive materials and loans of equipment
Teschers of ses ondary school science (grades §-121 had needs fors

1] 11sts of special demonstrations

2) updating of technological developmenis (n all areas of science

3) 1ists o new teaching techniques

\
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‘ B YU hete sre & BMal] numbder Of nes t. oo o
: e Supendive ot the level or grade of thetir assigneent. 1t shou!
‘,/{Tu‘. tae Tollowaie  luster analyses of thess neess are: 1) lindarly relat. oot

’ tracts of the protessiinil practicas of teschers; cefined for the levaels or £rades
Towh.ch they are assigr+q; I linearly related to each other. The resder can -oncluds
*at, from this survey andlysis, there ars certain services, which if set, would
» - Teet the needs of s Sajority of the teschers in this region. Ttiil_ cbssrvation 1s
.u3tifiable a2 slsost one-half of the responding teachers indiceted wach of these

srioritized needs.,

1.m
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LY VIR i oo dendrograns, o ' O Lo
var, . this cufvyey., This statistica, ¢ . Cirapl
variabl, .rto clusters according to their !, . 1c:utionship

D

With eacn other. The term dendrogram was derived fros 3ts - tech-
micel inception in the field of biological A irnce (as in
dendrology). The pattern of the displayed conf. urations (see
figurea) is that of branches of an inverted truec. Pairs of variables
are initially formed for their linear relstionship. As seen in

the figures, the verticAl gcale is of correlation coefficients.

The more related are the pair of variables the higher will bde -
the repertid oefficient &n a dendrogram. A pair of two variabdles

13 called u c.urter. THhose Clurters gre then linked with other
closely relatec single variedbles or with other clusters of two

or iOro varistles. Thess linked clusters ere formed by amalgsumations
of clusters. Thus one csn observe a hiersrchy of asalgamations

of clusters, which proceed to link single or groups of variables

at levels of lower correlations or reiationship.

Th. uendregram of need respondes and the tratts of the elesen-
tary schoo. tvachers 1s ahown in Flkure ‘. The sost -elated variadles
woére those {or the areas taught anc previou.sly taught by the teachers.
This <orrex.tio$ was .95 indicetirr an alimost perfect correlation.
This occurred bacause there : _r v, Jir-l¢ f.;:tJntionlin what
arta wss taught, e.g. scien. o Cos . .i . That cluster
was analgamnted with trne lewv.ic. .‘-g Ce e .- and previously
taught Dy the teachers. it MEY L. w- vl st ¢ _L g cluster of
these traits were not found in the vori» _rsrn. for sasples of
Junior nigh school teschers (Figure 2° oy Ligh school teachers
{Figure 3}. The survey rclbonses of those teachcrs‘indiCIte that
there wss Sreater sobility of the teachers in secondary schools.

That is, possibly due to decreased g¢rrollmants and seniority:
biological science teachers in part.cCular uere‘renssigdcd to other
course levels. The teaching trexis were linked to several expressed
needc of the elempentary school te.. .ers. In the order of amalga-
mations, as & hierarchical trend . urgency of need, thess were:,
1) listing of free and inexpens.ve materidls, 2) help from qual-
ified advisors, 3) update of tecinologicsl develapmants, &) list
of Foa:hing techniques. This large cluster was then linked to

the trsit of the teaching experience of the sanplcapf elementary
school tsachers. This relationship highlights an intarpretational
principle of this anslysis. The survey record of the instrument

ERIC o A\
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requested respondinta Lo wnter & v ‘4 of "{.ve™ 1or the most
urgent need. Thus in defining dendrog:cn results an inverss re-
lationahip is sade for correlations of n&eds veriabl.. an¥ those
for traits. Thus, the tllcﬁ‘f? vith aeveral years of teaching
experience indicsted a trca:cﬁ\Qrgcncy in needing & listing of
¢ free and inexpensive materials fox\thc teaching of scierce, than
that expressed by more sxperienced iigchcr|~ The same interpre-
tation exists for the other needs ln:fﬁngd in the discussed cluster
of variadbles. Apother major cluater of nédﬂ; was found in the
dendrogras (Figure 1.) The bhierarchical orde\r‘ips of these nesds
were: 1) listing of field trips, 2) list of ruldi-pedia resources,
3) liat of special demonstrations and &) & list of special materials
and equipment svailable in loans. The variatles were tlustered
with the trait for the highest degree earned by the sample of
slementary schpol teachers. The interpretstion,as explained previous;y,
is that teachers with less formsa: education, e.g. & bachelor's:
degree, indicated a Ereater urgency in ieeding these services.
The dendrograsssatic analysis indicated that there was another
clustering of expressed needs of the elecentary school teachcers. ¢

This was the need for cOSputer workshops, speakers from

various fileids and & linked need for & list of teacher e3i,: .« N

prograss. ) N
Figure 2 shows the dendrograr ¢! :@e¢c3r snd traits o7 .-«

junior high school teacher sample o ~.rs,cndents. The greatest

relationship was between the teach -¢ :<x~.rience of teschers srnd
8 need for lists of special material:c znnd equipment. The indicatiorn
was that teaschers:'with less experience expressed the most urgent

need for the listing. Thst cluster of related needs included jsis
of classroox materials for enrichsent purposes and of specirl

desonstrations. Linear relationships were also found for Several
clusters of pairs of expressed needs. A relationship existea for
1ists of field trips and of sciecne related curriculum metericss,
Another pair was listings of science activitises for independent
study use and of teacher exchange prograns. A logical relationst.;
axisted 10 expressed needs for lists of speakérs from various
fields and qualified advisors. The need for listings of lesson
plans and o teaching techniques was alsoc linearly related. The
Juntor high school teacher's responses irdicated there was a
relationship between needs of 1istings of free¢ and supplepentsl
materials. An interestipg finding was that tirese teachers hag

an expressed need for computer workshops but it was not signi-

o 6 1
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1. . 'u.\-d v it needs.

‘te dendrograr for the high school teacher sampie is round
in t.gure 3. A large tluster of variadles was developed for several
of L%eé most urgent peeds of that ;roup of teachers. These nesds
wtre science sctivities for 1ndcptndcnt study, computer worksbops
and speakers from various fields. These needs were marginally
re:uted to thelr expressed need for 2 1ist of special denunstrat!ons.
Trut Lurter also contained the trltt of the science areas the
clTInIZenlS NOW telci’:.

wnuther cluster consisted of the expressed need for listings
¢f free and inexpensive materials, supplesents)l materials snd
rulti-media resources. A smaller cluster was of their need for
help fros qualified advisors and compilations of lessan plans,
There was & relationship between the level, or grade they now teach
and need for a list of teacher exchange programs. Teachers of
the lower secondary Eridcs indicated a more urgent meed for the
er harge listing., A similar :reng eccurred for the need of lists
© #athing techniques. Jcience teachers with less education

]
. '

vt weyprees) indicatel the more urgent need. The need for a
ST i f1eld teip locations was not linearly related to any of
" .tuer needs of the high school science teachers or their

res wt¢d professional trests.
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TABLE 11

ITEN

S
1}Computer wprkshops-technical
use, software listings

2itpdate of technological dev-
apments in all areas of

0

terigls/in~

sciusce

IJListing of free
expensive/loan of'oaterials

&)L ‘ting of new teaching tecn-
nxqueatlnnovitions, Lt e=-
gration of subject areas

S5iListing of specia. demonstra-
tions avalletle o0 CEi10uUS

science dist 1.
t)Speakers from ve' .

T)0btaining classrour
for enrichment

BlListing of suggested stidant
science activitior “or 1r-

dependent study

SiListing of scierncs
curricular mater.g..

10)Fteld trips-guide tc s.tes
suitable for K-12 science

clauses

L~6

AV

7-8
% 1Ay

%

§=-12 7~

Av % 1Ay

12

J1.7 s0

0.8 231'z.2850

1.8

e St 8 1

1.8%56 1.7

0.7

1.

.

19:1.9

46 0.6

23.1.0

4 0Lk

63

67

42

50

25

25

42

2.189}2.0

C———— -

0.6 24{0.8

1.4 38}1.5

1.6 4371.4

|
|
|
|
1.3 63!1.1
|
|
|

1.8 3311.0

68

28

81

39

35

37

32

30
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Mr. WaLGreN. That spirit is contageous.

Mr. Bateman. Thank you very much, Mrs. Konrad.

The next panelist is Dr. John DeBlasio.

Dr. DeBrasio. I am a math teacher from Upper St. Clair and |
teach senior level students in mathematics and computer science.
Most students, however, are not seriously concerned about their
school work. Their major efforts are devoted to after school jobs
and extracurricular activities. Qur students rank No. 1 in the
world as fast food employees, clerks in stores, and amateur athletes
and entertainers. This ranking is understandable because that is
where students devote their time and efforts. Schools have become
social institutions rather than academic institutions. )

The number of potential distractions to learning has increased
tremendously over the years. Television, video games, the quick
fame of entertainers andv athletes who gain success easily, lotteries
which create millionaires, these things contribute to an attitude
which doesn’t favor daily and consistent effort.

I think you are very wise in your remarks earlier about your
change in the work effort is very true. We have a great deal of
effort spent by teachers in getting students to do homework assign-
ments. It is quite difficult.

So in terms of improving the attitudes of the population toward
education, [ think that it is very nice, but you can't make educa-
tion more important by proclamation. Some changes must occur. |
think we must provide some sort of definite change.

One remark I heard earlier was attitude toward curriculum was
mentioned. We did these curriculum changes awhile ago and
should we do them again. Yes, sir, most certainly we should do
them again. We have to do these things from time to time. We
must revise and update the curriculum and the things that stu-
dents are taught. Education is traditionally about 20 years behind
the times. If we could do something to bridge that gap it would be
very helpful.

For instance, we have textbooks that don't even acknowledge the
idea of transisters and new electronic advancements.

So 1 have made a list of what I think cot'ld be improvements that
are reasonable and things that could be done to help out.

First is the school day should be an academic experience. Stu-
dents miss classes for plays, golf tournaments, et cetera. Classes
should be the only activity in a given time period. Maybe the aca-
demic school day would last from 8 to 12 and then everything else
would occur after that. All extracurricular activities should occur
after school hours. ‘

Don’t expect teachers to simply add on new duties. Reduce the
teacher-student ratio, release teachers from nonprofessional. non-
academic tasks, put teachers in learning centers and require teach-
ers to have master degrees. o

I have a kind of a nice position in my-school. 1 have a full load
like all the other mathematics teachers, but I have a choice of
where ] can spend my time. So [ spend approximately three periods
per day in the computer center. If we hacf a situation where teach-
ers were available for students that they would come around and
hang around an educational place and pick up a lot of information.

- 67



64

Develop a master teacher program for each academic discipline
where selected teachers observe and assist others. An exchange
program between elementary and secondary teachers could also be
beneficial. Perhaps elementary teachers should teach subjects’in a
specialized area such as math or science. ‘

Make computer-enhanced learning a required course objective.
Each school building should havél & computer classroom available.
At least five microcomputers should be available in individual
classrooms. Continued inservice and updating of computer knowl-
edge should occur throughout the year with concentrated activity
during the summer. Each school needs at leasi one full-time re-
source person to keep teachers informed about computer-learning
materials and equipment. :

Revise the curriculum to update course material. Remove topics
that are obsolete or unnecessary. This activity could take place in
the summer with a massive revision of course content.

Success in school must become more desirable to students. The
quality of learning must be raised to a much higher level. Educa-
tors are saddened when students do not take advantage of all the
potential there is for learning.

Our sporadic concerns in educaticn also contribute to students’
lack of enthusiasm. We have to be more consistent with our con-
cerns and priorities. Every 20 years, we have to make a major push
to bring schools up to a new level of efficiency. Like our students,
we need a continuous effort.

Thank you.

{The prepared statement of Dr. DeBlasio follows:]
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PROBLEMS

Most studenta are not meriously concermned about their schoolwork. Their
major eflorts are devoted to aftar school jobs and extra curricMlar activities.
Our students rank number one in the world as (1) fast food sxploysss, (2! slarks
in atores and (3] amatgur athletes and (4] sntartainers. This ranking is under-
standadle because that's where students davots their time and efforts. Schools
have become social institutions rather than scadomic tn:tnus_ionn.

The numder of potential distractions to leaming hes increased tremendously
owr the yrars, Tslevision, video games, the quick fam of entartainers »d
sthlatas Uho‘ galn success easily, lottaries which creats millionaires,..thess

things contrihbute Lo an attitude which dosmn't favor daily and consistent effort.

SUCCESTTONS FOR DTMPROVEMENT:
1. The school day should be an academic sxperisnce. Students niss
classas for plays, golf tournaments, etc. Classes ghould be the
only activity in a given time period. All extracurriculsr activities

should occur after school hours.
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2. Don't expect teachers to sisply "sdd cn® new duties. Reduce the
tascher-student ratio, vleaws teachers from noq-professional ,
non-academic tasks, put teachers in leaming cestars snd require
teschers to have Master Dagrees.

3. Dewlop & Master Teacher program for each acaisaic discipline where
selected teacters obserw and asaist others. A exchange program
tatumen elementary and mcondary teschers could also be-beneficial,
Perhaps elementary taachers should teach sudjects in s spscialised
area such as math or scisnce. '

&. Hale cosputer-enbmosd leaming a required cour- objective. Pfach

| school tuilding should have & computer classroom availadle. At least
5 microcoaputers should be availabtle ii individual clsssrccas,
Continued inservice and updating of cosputer knowledg: should oceur
throughout the year, with concentrated sctivity during the sumwer.
Fach school nasds at least one full-time resource person to keep
toachers 1nfom§d‘:bouz coup_utm: leamning-matarisls and equipsent.

5. Revise the curriculuss to update course materisl. ‘smow topics
that are cbsolete or unnecessary. This activity sould take place
in the susmer with a massivwe revision of courrs content. )

6. Success in school must becoms more. desiradle to students, The quality
of “leaming™ must b raised to a2 much higher lawel. Educators are
saddensd whmwn studants do not take advantage of all the potential
there {3 for leaming.

Our sporadic concems in education also contribute to atudorets lack of

enthusiamm, We have to be more consistent with our concems and priorities.

Every twenty years, we have to make & major push to bring schools up to a

new level of efficioncy. L.!m ocur students, w need & continuous ef'fort.
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Mr. BateMAN. Thank you, Doctor. . E
The concluding member of the second panel is George Murphy of
the Pine-Richland High School.
Mr. Murpny. Thank you very muth. It is a pleasure to be here;
There certainly is a lot to say about education today. Probably
more so in the last 3 years than previously. Since the so-called
math revolution in the late fifties and early sixties, I can’t think of
‘a single day that L.don’t pick up my little country newspaper and
read something tells us that we have got some more changes
to make.
I don’t doubt a bit that we need to make some changes. I work in
a small school. We have a little less than 2,000 students. At one
time we had nearly 3,000 students (about 12 years ago), but like so
many schools today our enrollment has dropped some. It has been
projected that we will have about 1,700 students and graduate
. about 150 students a year between the years 1989 and 1990.
Our school makes, I think, a strcng effort toward providing a
good educational progam for the students that we have. It is very

costly. We don't have much industry. We don’t have much in the

way of commercial ventures in our district. Probably ‘he greatest
percentage of our tax revenue comes from the individ' .i homeown-
er and the burden is quite heavy, | understand. ¥ 1un't live there,
but I think people find that it is very costly. ‘

And when I think about what we face in the way of changing the
curricuium and inservice education and adding cr.mputers to our
classrooms, what costs we have incurred so far, I really wonder
where we are going to get all the money. I know that this is not a
time to ask the Federal Government for funds. It is very difficult
for everybody these days and the -e are many, many priority items,
but we do face a very serious problem in the schools. I think in my
written remarks my first remark was about the amount of time
that iz needed for teachers to do the job and that is a thing that I
have heard each person say here today. ,

We are probably just at the limit of what we can do as individ-
uals in the classroom. We have many, many extra duties, most of
us, and it is necessary to do most of the things that we have to do
to suppert the school program, but I really think we are coming to
7 tiwae when we may have to look for other ways to cover the
uuties pesides the teaching duties that the teacher has.

I was to the doctor within the last 3 or 4 days. I noticed a small
thing. He is.very qualified and he is an excellent person and 1 like
him a lot. but when it came time to take my blood pressure he
stepped out of the room and the nurse came in and took it.

Now, I am not a doctor and I don't contend that I should not
take blcod pressures and things analogous to that, but I notice that
while she was doing that he went and did something more in line

with his speciality. I think, perhaps we need to look at that in edu-

cation, to more efficiently use teaching staff on the things that
they should be doing. ‘

Many things went through my mind when I thought about what
we could discuss here today. I tried to think of the things that you
might really be able to help us do something about and one of
them might be to find some way to help us manage time better.
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I think one of the things that may help us do that is the intro-
duction of computerized equipment for the handling of some of our
administrative tasks. In our school district, we don’t use a lot of

computers for administrative tasks and clerical things, but in

others they do and it would certainly be something, I think, within
today’s marketplace that we should be able to look at.

I don't think that going over computerized assistanse in those
areas will be cheap. We have added some computers in our school
for the teaching of programming. We intend to add some for the
teaching in computer literacy courses next ycar. We have some use
for instructional purpose in our business department and we have
some in our physics lab that are used for so ving problems and for
writing programs to solve those problems and I can tell you that
just the reasonable amount of equipment that we have, which
would not be excessive in any way, we have spent probably in the
neighborhood of $50,000. We have the need to project next year
$12,000 to $15,000, maybe $20,000 more to enlarge on this an we
are not talking about a great step here. We are talking about a rea-
isg(x;able response to what people expect to have in their schools

ay.

So, I don’t know that when you talk about the school district
that I work for, where 1 mill of tax brings in about $60,000 and we
have 70 mills of tax on fproperty value now and the majority of our
tax base is composed of homeowners, I am not sure that we have
not reached near the limit of what the homeowner can pay.

I know we can always pay more, but I think people are begin-
ning to resist that a bit. :

Congressman Walgren addressed something that has really con-
cerned me since I heard about it. I don't know where the media
was or where I was, I had better say that. I dou’t remember hear-
ing it in the evening news about the Soviet advances in education.
They are startling. When I read about them in the journal that I
get, the report from Prof. Isaac Wirzup of the University of Chica-
g0, perhaps you gentlemen are aware of that. I was not, but he ex-
plained that in 10 years—the Soviets I believe have a 10-year
school system—and within the last 10 years they have created a
sf\;stem in which 98 percent of their students take mathematics
through 2 years of calculus. I think you also said & years of physics,
4 years of chemistry, 5% years of biology, 5 years of eography—1I
think geography is a much neglected subject in our schools—and a
year of astronomy and they did that in the last 10 years and he felt
that was a mobilization of the entire population in education
toward the technical sciences that would give them a much larger
pool of people from which to draw for a new kind of society.

1 am not saying that we should be like the Russians, but I think
it is certainly true that they are the greatest adversary that we
face in the world; if that is what they are doing, I think we have to
wonder what they have in mind.

Another thing I read recently was that per 10,000 people of popu-
lation in the country of Japan there were 400 engineers and scien-
tists educated. In the United States it is 70. In Japan they educate
:;d accounztants and we educate 40. They educate 1 attorney and we

ucate 20.
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Twenty-one percent of the Japanese population become engineers
or scientists, 8 percent of ours. Thirty-five percent of Soviets and 37
percent of the West Germans.

Now I have been very fortunate in my teaching assignments over

many years. | have really wanderful students. I have had some for-
ei¥n exchange students and they are not all superpeople, but they
certainly are dedicated in many, many ways.
- Many years ago we had a German student who could not go to
the dance because he had to stay home to study because he was
representing his country. He did not want to do anything frivolous
because he might take away from what he was learning. -

I had a Japanese student about 2 years ago and she was really a
wonderful, wonderful student. And I asked her one time, “In Japan
are you considered an excellent mathematics student?”’ She was
running me a little ragged in terms of things I had to do to keep up
with her.

She said, “No, in Japan I am such a poor math student in fact
that I will have to go into literature. I will not be able to major in
mathematics or science because I am not that good.”

I can remember some remarks she made. She went to the univer-
sity school supported by the university. Money is not everything I
realized when I heard her say that she can remember taking her
examinations, which are very important there, without passing
those exams—she said her hands were so cold she could scarcely
write. She said they did not turn the heat on until February and
gine temperature is much like it is here. ] thought that was incredi-

e.

Our schools—in 1976 and 1977, when we had to close the schools
we did keep some other things open but you will recall we closed
down and turned the heat back and it did get cool in the buildings
and it was unpleasant and people complained. I cannot imagine the
situation this girl must have had.

I can remember her getting a letter from her friend when her
friend did not pass the exam to go on to the unis ersity for the pro-
gram she wanted and she had 1 more year to try to make it. If she
did not make it then I am not sure what would happen.

I think it has been said that the greatest difference between Eu-
ropean education and American education is that in America our
education is geared to minimize the failure of many. But in Euro-
pean education it is geared to maximizing the success of a few.

And that may be because in the past we have had abundant re-
sources to devote to education. We have never really been in the
position we are in today which is we are being forced to make pri-
ority decisions about what we will spend the U.S. dollar on.

In European countries and Asian countries I think they have
always had to do that and that may have led them to the system
that they have had which is extremely competitive and requires a
student to perform at tremendously high individual levels before
he can be passed on.

I might also mention that she told me that it Japan, and I think
I might have these figures wrong, but I think there were 63 prefec-
tures, that I think would be akin to States here. Each one has their
own medical school. She said they have an extreme abundance of
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doctors coming out and that, “We would not have to be concerned
about a shortage of physicians in our country,” she tho ht.

I don't know what the Congress can do to help us. We have a
need for time for teachers. That is important, but I really don’t
know what you can do about that except hire more help and that
costs money. I don't know what you can do about our computer sit-
uation except as a definition of what‘computer use will be needed
in the schools is defined the more thoroughly you may. be able to
help us with that.

Beyond that 1 am not certain. There is one other large problem
that has been surfacing and I am guite concerned about that and
that has to do with streamlining of the mathematics curriculum. I
heard Dr. DeBlasio say removal of obsolete topics in science and
that is also true in mathematics. I can think back to things that 1
taught when I first started to teach college, algebra and trigonome-
try, topics that we no longer teach. :

In those times it was fairly easy to tell what you would not need
in the curricutunr anymore. When I first s to teach therewas .~
a great amount of Federal interest in supporting programs. It
would be fine, a new curriculum in mathematics so we could easily
see from the printed terms that were available what was being sug-
gested and many schools tried to teach those new topics and that
meant deleting some. '

There were some fai.ures in those things. I can remember when
our school tried to teach algebra with trigonometry credit included
in that course and we were successful for a while, but there was a
certain amount of public concern about the amount of pressure on
the students so we went away from that.

[ think there is a need to streamline the math curriculum, prob-
ably also the science curriculum. What changes will occur probaoly
are not going to be decided by individual teachers in the classroom.
They will be decided by commissions, I presume, and by people at
levels in education above mine.

All that I hope is that taey will make it clear to everybody what
they are going to do and when they are going to do it and particu- ‘¢
larly the testing institutions because I really don't want to live
through the situation that we have had from time to time in which
the g{xvrriculum has changed but the tests have not.

- Now the tests change and the curriculum changes again and it

’ ma}\; ead to a misinterpretation of the ability of our students

rathet than their background and I think that is probably not
something that is necessary for us to have a problem with that.

I hope that the people who will take the lead in curriculum
change will do everything they can to keep it well advertised so
that we all know what is going to happen,

In one other area I have seen one thing that looks very promis-

_ing to me and [ will mention it to you. It is from the November

~ " 1983 journal, a 2-year college math journal, and it was written by
Mura Hatiba from the Tel Aviv University regarding the study she

did at Stanford University. It was after all these years the first
thing that | had seen that told me specifically things that I could

do in the mathematics classroom to improve the delivery of the
context that 1 was hoping to get to my students. And the title of

the topic was “What Makes Math Lessons Easy to Follow, Under-
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stand and Remember,” and it was a very interesting study and 1
think it is something that probably needs to be read by everybody
in the field of mathematics today. ‘

I don’t knew what else we could talk about today from my stand-
point. There are tons of things to mention, but I think I have prob-
ably taken more time than [ really should.

Thank you very much.

Mr. Bareman. Thank you, Mr. Murphy.
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5 am George Murphy, Chairperson of the Nathematics Dspartmant
of Richland Nigh Schosl in the PFina-Richlend School District. Ourx
district is located about 18 miles from Pittsburgh in Northern Allegheny
County, and has been describad as being primarily residential/rural.

. Pine-Richland pPresently serves & total of 1965 students in
qfadt- K-12: 769 in three K~5 elemantary “neighdorhood” schools; 475 in
& "middle” school for grades &, 7, and 8; and 750 in & grede 9-12 high
school. Thare ars approximately 175~200 edditional lchool-agi’chtldran
who live in the dsltriét but who attend private, parochial, or special
lcﬁooll.

It is true with many school districts today, we ars experiencing
*declining enroliments® from our previous high of .bout 3,000 stutants
in the early 1970's. Our present senior class has 173 mambars, the
junior, sophomore, and freshman classes have 200, 194, and 183 masbars
respectively. HOowever, ouf first grede class has only 130 students.

It is currently projected that in 1989-90, our enroliments will
stabilize at sapproximately 1700 students K-12 with about 1315 students
in & typical graduating class.

Our supcrintend‘ne, Dr. Stephen Storkel, h-~ undertaken several
initiatives designed to promote the positive aspects of our school
district in order to try to revarse thesa “declining cnrallnent-.'
Perhaps the most unigue of these is the formation of a "Community Council”
consisting of the boards of the school district and of each of the two
townships that make op the school district.

The "Community COuncLEL was formed to address problems of &
common concern to all thres boards. This is & new venture, but regular
meetings have produced interest in obtaining water and sewage projects
in order to sake area land more attractive to prospective home-builders.
In addition, there is interest in sharing costs to provide common ser-
vices in & community library, s computef facility, and a tax-collection
agency.

A "Teen Center” was recently opened under the auspices of both
townships in a recently ciosed elementary school, and all 3 boards are
considering sharing equally the cost of a "human services coordinator”®,
something they could not afford alene.
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It should be mentioned that our district is largely residen-
tial with a faw small indostries and some small commercial districes.
The schools prsovide the focus for activities involving youngsters, and

the majority &f tax support for tha schools comes from individual home-
owners.

The total value of our gistrict's real cntlze is approximately
$38,657,430. with another §3,000,000. cerrently in litigation over
the right to tax St. Barnabas Village, a senior-citizen apartment com-
Plex. At the present rates, one mil of real estate tax yielda about
$63,000. and & total of 75 mils is imposed. In addition, the district
levies various other taxes, including per cagita taxes, real eatate

transfer taxes, and a wage taX. These currently produce about §500,000.
in revenugke. ‘ '

Our K-5 elementary school program includes the study of science
and mathemstics as & part of the required daily instructions} program.
In grades K-3, we have se&f—cont-ine@Lclals:oonl in which sath and
mEAenCe topics sre taught by the reqular classroom teacher. 1In grades
4 and S5, thowe toples are taught by "specialists” in a semi-departmen~
talized setting. ‘

Buring these years, the mathematics taught ig best described
as the "conventional topics of srithmetic®™ and the science prcgented

consists of antroductaory topics from general science.

In the “middlc-ychool® we have fuily dgpartmentalized instruction
in both math and scaence.  All students are required to take 1 course
in mathematics as well ae 1 course in science in aach of the grades 6,
7, and 8.

Provisions for setudents with special abilities and interests
tnclude a math clinic 1o grades 6, 7, and 8 for students who need
additional help 1a acquiring basic skills. Also, there is the annual
placemdnt of & group of interested and able students into a course in
frrut year algebra i1n grade 8. (Students do not usually begin their
study of first-year algebrs until grade 9 in most schools.)

During their & years of high school, students are presently
tegquited to soocessfully complete 2 credits in srience and 2 credits
o mathematics in ofder to graduate.,  These requirements have been

in et foert for many yoars.
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Beginning in 1985, all entering freshoen will be required to
= rumulate 3 credits in math and ) credits in science to qualify for
a diploma. The first students to qraduatc'undcr these regquirements
will be members of the Class of 1989,

Our scierce department offers & total of 13 sources from which
& student may select his required 2 credits. During this year, wa find
509 students enrolled in 13 science courses taught by 6 full time
teachers.

Although students are presently free to select any s&cience
source in order to fulfill graduation reqQuirements, beginning in
1984-85. all students will be required to. take a 1 credit’ course in
biology. Present plans include the introduction of 2 additional courses
for 1984-8%: “Contemporary Barth-(ﬁd'Sp.CI Science” and "Contemporary
Biology” which will be directed to students of below-average performance
in science.

Similarly, the mathematics department offers 21 courses for
qradustian credit,  They are aimed at the wide divergence of abilities
and intorests among our student-body and include courses from basic
math through caleulus. This year there are 55% students enrolled
in 19 meth ¢ arses taught by § full time Snd 1 part time instructor.

Oftering such &8 large variety of courses in a small school
vreates some difficulties for the instructional staftf and for the
administration, but the benefits to students are thought to outweigh
the vostn.

The marn goals of our math curriculum are tos

1. provide adequate courses for ali students consonant with
theeir abilities and interests: and

2, provide every possible, reasonable chance for students to
bt ain the skills of algebra and geometry, without which
they may find entry inte future careers and further edu~
cation dwfficule, (f not mpossible,

Deetarled 1nformation about our math and science curricula is

pravided an the attachements from our most recent high school program

of studies.,
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NATHENATICS

Recomsended mininua
been estabdl 1ahed.,
io that epecific courss.
for which they do not meet
Courses out of the suggested
ed to have a parent sigoature

prerequisites for high
For these reasons,

sequence, or who change
on the scheduling rorm

selaction,
Exsentiale Crrear Pundamentaly Liberal Academic
Progras Program Program Prograns Program
General Pre-Algebra Courses Algedrs 1
Nath Math are
selected
from
either the
Ace’l.
Busiceas Fusdamentals or Geometry
¥ath of
Algedra 1} Acad.,,
however,
Yo-Tech Pundamentaly & full four Alg.2
Nath of yesr Nath
Geometry sequence
is usually
not taken
Senior Algedbra- Intro. to
Nath Gaometry Analysis
Review w/Trig.
Basic Skilis Program Probability
Foundations of Nath and
Statistics
1.2,3,4
Introductory
Computer
Programming

BAS1C 3KILLS PROGRAM

This Math Progras is destgned for
deficiency ip basic math skills and fundamentsl operations,
score poorly on a test sdministered by
program.
when they can demonstrate a maltery and
rkillg and fundamental operations,

r
various credits will be given upon
recorded as Fousdations of MNath 1, 2, 3or 4,

50

RIC

school math courses have
They represent a ttrong indicator of posetidle guccess
students who take couyrses
the recommended prerequisites, or who take
Programs Are reguir-
&t time of course

Accelerated
Program
ibcl.

Algebra 1}

Accel.
Geometry

Acel,

Alg. 2

Acel,
Trigonometry
w/intro.
Analysig

Accl,
Introductory
Calculus

students who have demonstrated a
Students who
the staff will be enrolled {n this
Students will have an opportunity to test out of this Program
comprehension of the basic math

completion of program sand will be
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Tre fodlcatng cLat? diaeritie tRE WMC4enif coursrm avmilslie in grades §
throuph 12, All atudents muat pare teo sclente ctourars totaling & credits
18 order to meet UNP graduntinm rrquiremcnts,

Coutaes &nould be appropriste 1t N studeat' g poet-Migh achool plaas
and may b aelecied Jrom the followl. . ffering.

$th Grade 10t1a  ade 11th and/or 12th Grade
tarik & fpuce karth & Space Earth A Space
Accl. Eerth & Space Acel. Ksrth 8 Space pcc). Kerth & Bpace
Accl. Biology 2 Accl, Biology § Acel, Biology 3
Btology ) Biology 3
Accl. Bioclogy 2 Acel, Biology 2
Chentetry } Cheatatyy 1
Accl. Chemtetry } Ac~l, Chemtntry 3
Phystes } Phreatae )
accl, Phyasca 1 Ac:l, Phyelcs 1

ac:.§. Pbyasen 3

Accl. Casmtetry 8 ,
Physicel Sclencess - 5
Cosservatios & Kaviruamestas

S*Sewaster Courses

farth o

LT

Spers - Gredes 8, 10, 11, 12

Thia courss is deatgerd to provide the student with s better u;d.r.‘nad;-‘
©f tha esrth, its syatems and fts place fa the “nivers®, Emphesia fa pleced
o8 tne physical laws of pature sed the offects that they bave ce our sur-
rovsdings.

The course fs divided 18t0 four sreas of study: astrosomy, geology,
setewrulogy and ocesrography. The topice covered will fecluds: atpmtc
Kiructure, origies of the universe, stellar eyolution, the aolar syptem, the
SuE, the wooo, minerals, rocks, westherisg and erosics, sotl formation, esrth-
Quakes, pliste tectonics, geologic Mt ;. structure af the ateosphere, energy
Srassfers, eastiher forecaating, ocean as 18ity, tides and currents and oceas
atructurey,

A variety of labaratory taveatigetines sre conducted to reinforce the
coocepte studied and o latrodvce the atudest to basic lsboratary procedurss,

1 credit No Preraguistte

Accelorsted Tarth and Spa-e - Gredes B, 10, 11, 13

This course fa designed for those srudents who Sntend To cnntiaue aith
the ehemical and physicnl gciences Accelerates Farch Sciance =611 coves the
ssne geaeral topics 6s ltated usder reguisr ecarth science, sith topick coverad
10 more depih and with cbeatcn! sad atowic relattosehipe atrresed. 15 sdditioa
field atrdies 0tl) Do provided. Ftudeats will be expected to conduCt in-
debendent reecarch projects.

1 credie Prerequinite: At lcant 2 “B” g
previous sctisnce
couras and teacher
recomnvendit foa.

This bestic courae is derigned to Belp pupile better understand thesr
enviropmeut. Lophssis 5o o tBe scienstific method through n consfderstion
of plant and enima) ltife Genetics, conserveticn, ecology snd clanaffica-

tion ars gome Of the topics of atudy. Latorstory work fovelves animal spd
plent dixcections and dewmonstratiosa,

1 crestt ¥o Prereguiaitoe
Accelermted Biotogy 1 - Crades #, 30, 11, 12

This courae 1s dastyncd gor (he feadenically potivates atudent, 4Arase
of atudy eill feclude  cptology, behaviaf of Crganises, anrtomy snd
Physiology of plants aed animele, genetice, Hicrobiology, and mcology,

1 credyt PrerequSette: At loast o ~B"
wrrde §n prenioue
nefepce Lource 104
teacher jico oRe
dstice.

81
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NATHEMATICS - countinued

Accl. Istroductory Cslculum - Grade 312

A very ®Bricf review of sooe basic pre-cslculus material followed
by the study of the clements of calculus. Topics fnclude: 1imits of
fusctions, derivatives, curve gketching, and integration.

1 credit Recommended Minimum Prerequisites:
“C” or better in Trigobometry and

Introductory Analysis® or in Intro.

ductory Anslysis with Trigonometry,

Probadility and Statistics - Grades 11, 12
-~ >

&

A one semaster courss on the fundamental concepts of Probability
and itatistica. The topics of randos variables, probability distribu-
tio. s, statistical measurecent and decision making, are pressnted by

usii - the mathematical terss and prodlem soclving techniques of high
schoe.l algedbrs.

1/2 credit Recommended Ninimum Prerequisites:
“C” grade or bgttcr in Algedra 2
Computsr Programmiog 1 - Gredes 11, 12 AT )

‘

hed .

A one semester course wiaich covers computer %ermimiogy, flow cherts,
progras writing and problem solving via computer programs. Hardware in-
cludes the Mosros 1880 Scientific Programmable Printing Calculator/Cox-
puter and the TSR-80 Micro Computer. There will be Iimited carollment,

1/2 credit Recommended Mintmum Prerequisites:
"B" grade or better in Algebra 2

Computer Programming 2 ~ Grades 11, 12

A continuntion of Computer programming 1.

1/2 credit
PRACTICAL, ARTS:

The Home Economics and Industrisl Arte Pepartments offer co~oducs-~

tional semester snd full year courses. Ipn Home Economics, scoveral courses
may be taken simultaneously.

The Practical Arts Program ig designed to provide students with a
better understanding and apprecistion of our technological society.

Homemaking, copsumer, vpcational and avocational learning experiences are
stressed,

&

I
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MATHEMATICS, « dont inued

. : ACCELERATED PROGRAN )

The program rationale is to provide the student who has & better-
’ than-average dachground in mathematics with the ‘torough study of thone
topics recommended for oarssr preparation fn which quastified date must

be fully understood snd skillfully handled, This fnaludes mathematics,

:21enc0, and technology that may require work beyond the bachelor's
gree. .

Eayhasis is 02 theory as well as on the manipulative ekills that
such students ususlly magter with ssse, In addition, earlier and con-
tisuvd use of ndstract symbalism occurs in reading and written work.
Students are encourag®d tO make some difficult proofs.on their own,

Ace). Geometry - Grada 8

.

The study of the familiar topics of geometry but from the stand-
: poiat of transformatioss. This should provide bdackground for those who

expact to study l4near and vector algebra, and the gtructure of mathema-
tics 10 the future.

1 eredit Recoomended Nininmum Prerequisites:
“C" grade or detter in any first-
year Algebra course. "C" average
or better in any sequence of first
and_ secomd year Algebra, "B" aver-
age or better inp the PAN - FAO se-
quence.

Accl. Algebra 2 ~ Grades 10, 11, 12

Continued work with the axiowmatic approsch begun 18 Acc'l. Algedra 1,
Provides the dresdth and depth of topics pecessary for thesc studenta.
Very clonely follows Acce'l. Algedra 1,

1 credit Recommended Ninimum Prerequisitea:
A grade of "C” or better in any
first year Algebrs course. “C"
average or bettar in = combinatton
of first year Algebra and a Gu-ometry
course. An average of A" in the
sequence PAN - FOA and FG.

, Acel. Trigonometry and Introductory Analysis ~ Grades 11, 12

The wopics of trigonometry are covered first to better fit the place-
ment of Physics s the student’'s course seguence. There is strong empha-~
sis on circular functicom, analytic trigonometry and inverse circular
functione. The course continues with topic.a from mdvanced algebra and/ox
pre-caleulius mathematice. Noté: Stadents wanting credit in trigonometry
only are asked to make srrangement{s through the counselors to enroll ir
TIA with the written fotention of withdrawing upon their succeasful com~
pletion of the first senesters work in TIA which will include trigonometry.

. 1 credit Recommended Ninimum Prerequisites:
"C" grade or better ip Algedbra 2 or
Ace'l. Algebra 2.

O
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MATHENATICS - continued
Algebra } - Grades ®, 10, 11, 12

The acquisition and application of the skills necessary' for the xolu-~
tion of slsmontary squations, sspecially lisear, with.some beginning work

.

1 credit Recommended Nintmum Prereguisites:
A grade.of "C" or better {a 8ty
grade Coutemporary Math 2, A grade
of “A'" {p General Nathemsatics.

Geomatry -~ Grades 10, 11, 13 : ,

The formal study of axiomatics and proof-making in which idealized
physical sprce ‘s used as a rodel . .
1 credit Recoomended Ninisum Prerequisites:
"C? grade or better in any firsi-
year Algebra course. “C" average
or better in any sequence. Students
; with “D" grade in an Algebra course,
should probadly enroll 4s Funda-

mentals of Ceometry.
B4

Algebra 2 - Grades 10, 1T, 13°

“A contisustion of Algebra 1, but with emphasis on the skille required
for the solution of quadratics, with possible work on equations of degree
greater thao tweo.

1 credtt Recommended Minimum Prerequisites:
“C" grade or betteX in any first-year
Algebra course. “C" average or bet-
ter in any combdbination of a first-
year Algebrs course and a Geomstry
¢ course. “B* average or better in the
sequenc® PAN-FAO and FQ.

Introductory Anslysis With Trigonometry - Grades 11, 12

The study of symbolic legic «nd abdstract algebraic systems. The
reinforcement of selected topics from algedbra; and the study of trigon-
ometry with an emphasis on circular functfons.

1 ereuit Recommended Ninimum Prerequisites:
Grade of "C" or betteP in Algebrs 2
or Aucl. “Algedbra 2

84
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MNATHENATICS - sontinued ‘ @
Fusdamontal of Geometry - Grades 10, 11, 12 continued
1 credait Recommendsd Minimum Prerequisites: -
(Equivalent a value to amny "' grade or better in Pundamentals
other Cecmetry offered) of Algebra 1, “D" grade or petter

in Algebra 1, "D" gverage or hetter
in & ssquence of first and second
year -Algedra .

Algebra-Geomatry Review - Grades 11, 12

v

Reinforces those areas of importance in both algebra and geometry for
those students who may havs had difffculty ip their previous course work,
or who may lack confideace in their ability to handle such material, gflmo
beiptul to those students who sesk improvement in certain staxandardized teutls
such as the SAT or varicus state/federal civil mervice QXAME

1 credtt Required Minimum Prerequicites:
Hust have completed any one-year

Geometry course
LIBERAL PROGRAM

The Liberal Program is not really a separate program. Students who
teke the Liberal Program simply terminate their study of mathematics after
two full years of Algebra and & year of Geometry, See the potes on the table.

ACADENIC PROGRAN

The present day version of “College-prep Frogram". It is designred for
the typical student with ap average background who wants to preparu for
college. The program ratioamle is to provide the student who has an average
background with the minimus gkills normally required to prepare for = carcer
in which quantified fnformation must De delt with. This includea to &
varyieg degree, the physicsl, 14f.., mapagement, and social science as well
as most technical studies and 1iberal srts. ‘

iz the carliest courses most emphasis is on manfipulation and prodblem-
solving. As the students progress, moderate emphasis {s piaced on axfomatic
and abstract symbolism. As with nearly a1l mathemstics programs today,
there i{s emphasis oo the structure of the real number system, but students

&re more often required to follow dffficult proofs than to make them
fadependently, '

Algebra 1 - Grades 9, 10, 11, 123

The acquisiton and application of the skills necessary for the solution
of elementary equations, especially linear, with some beginning work on
quadratic equations.

1 credit Recommended Minimum Prerequisites:
v A grade of "C" or better fn Sth
grade Contemporary MNath 2. A
grade of A" t{a Cenoral Mathematics
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MATHENATICS - continued

Business ¥ath - Crades 10, 11, 12

Sce the Business Departmsnt ssction.

Votech Hath - Gradee 16) 11, 18

A one-year course in which about one semester is dsvoted to = review
of basic math skills and the development of sfmple algebra, geometry and
trigonsometry topice. The wecond semester includes the study of the specific
math skills in some of the job categories for which materials are presently

available, such as: automotive, carpestry, electrical, machinist, masonry,
office work, pripting, sheet metal, welding and nursing.

1 credit No Prerequisite

FUNDANENTAL PROGRAM ‘

The progras ratiosale is to provide the studert who may have & some-

_.what lexs-than-average sath background the oppor .« ity for successful

acquisition of skills and courmses without which his future possibilitics
may De seriously basmpered. Future training, should he need or desire it,

might be difficult or even nearly fmpossible to saccess without the minimum
background availabdble in this program.

There i® & stroog emphasis on numerical problem-solving with »

sinimum of theory. In sddition, there 18 substantial drill and review in
these slower-than-average-paced courses.

Pre-Algebra Kath - Grades 9, 10, 11, 12

The first year of s two-year segquence of courses which together
provide adequate background in the topica of Algebra 1. Approximstely one-
haif the unite in the typical Algebra 1 course sre covered in PAM.

1 credit Recommended Minimum Prerequisites:

“p* t{n 8th Grade Coptempory Nsth,
“C* 4n Genersl Math

Fundamentals of Algebrs 1 - Grades 10, 11, 12

This full year course closely follows PAN. In this one-year course,
the topice normally covered in the second half of a regular Algebra 1
course are presented. POA carries full Algedbra 1 credit.

1 credit : Recommended Minimus Prerequisites:
(equivaient {o value tO a

course in first-year Algebra)

Fundamentals of Oeometry ~ Grades 10, 11, 12

Provides opportunity for credit in the study of geometry with the
absolute minimum justifiable amount of proof-making snd reading. Enphasis
ts on aumerical applications.

144

86 y
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MATHENATICE -~ continued

b ESSENTIALS PROGRAM

-~
The program rationale 1s to provide a normat classroom setting for
the student ‘who may typically bave some dSfficultics in mathematics; who
may D¢ undecided sbout caresr plass; or who may be fairly certain that he
will sot seok employmest is ehich math skillis will be generally fmportant.

The courses traditionslly contain considerable review of basic comptt -
tatios skills with sttendant development of ki)l deficienciey, Ofteon

othe#r math-relsted topics from “resl life"” are presented s & way to show
the usefulness of mathematics.

General Math - Grade 9

The course is designed to reinforce the computational gkills of rrith-
matic and to apply the use of those gkilis to everyday 1ife,

1 credit No Prerequisite
Senfor Matb - Crade 12

A course for students who peed R credit for graduation and who may need
adiitionsl reinforcement is the basic computational skills as well gs in
formulas for arss and volumse, some uses of signed numbers and metric measure.

1 credit Required Minimum Prerequisite:
Nust have completed at least
one math course in either
grade 9 10, or 11. Students
with a Geometry background may
nut elect this courss,

CAREER PROGRAM

The program rationale 1& to provide opportunities for students with
Varyiog backgrounds to study the cathematics that applies to the specific
csreer mrea® of their icterest. Also to provide the math skills needed for
success in trade and vocational schools and apprenticeship training as well

as catry-level fob skills for those who anticiprte no additional schooling
{s the ncar future, :

The review of basic computational gkills and the extension of those
skills to such additiocoml topice as may be required in the job mreas of in-
terest to the student are some of the program gosls. They also {nclude the
study of the math skills recomvended as being directly job related to spec-
ific work categories; to intensify the develcopment of work habits such as
attendance, responsibility, etc.
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Accelerated lia]o‘E ¥ - Orsdes io, 33, 32 '
(€ perloda per wer

BMiologics]l acteacs studies 1n e011ege or techaice) & ssatisue
compreanadive {atenasfivd atudies 1a evolnt fan asd ::m;- nm:r‘:::‘l““
bfochenistry, gonetice, end Piaat and animal MPysiology. I"““' : '{!.
601108 will Be yaed ta gefaforce the varicus sress of wtudy. A ?'{ Avesti.
four mist reseatch papers oil) M reguires, . nislme of

1 sredst Prorequisite: g gy Piology )
. o84 have complated
. or v qorviled g
sirg 3,

l‘uul-ls 1 - Orades 10, 331, 33
13 POT wie

Chamiotrr 1 10 deatgacd to provige & go
of Dotk faorgsaic asd erganic chemisiry, .54'33'."33:7:-':: :;:::"x:.
cipals. The tapica doveres will Sacimse: umru{:ly 4% measurempat "xﬁ
Soste, compousds, steafc Sructure, Periodic Law, chomical donds eic:l
::xc::goﬂun; :?niu:;“ \uu:ui :munlun. Kisetic Nolecular 'nco;y
. Theor L) o®, Bteichions - .”"
equilidriun, evidatica-reduction, Br. ecie-Base 1 ‘ ':, Mrdre-

Stroag ewphusis 1 placed upo‘ the wue of mathematics
et Of chemical prunlpge- and the spplication of ghese ,r::e:::c:"'::::
aratory favestigstton (g provided sot osly ag & meane of onnnua.lbc
Principles atusied, dat to siso davelop standsrg laboretory techatgues

§ credss Corequistite: Accelergtad Alg, 2
) for 10th gradacs,
Corequintte; Alg. ® for 11th or
13t graders.

acceierated Chenintry 3 - Grades 10, 11, 12
{7 periods per need) — A

The topice coversd 1 thIN cOurse vwill Dy the snme ss 1hose taught
The regulsr chemistry 3 courne. Nosever, the materinl will be SAUgEMt at o
faster pace. 18 A much grester depth and 511} fpvolve & STEALEr use of mathe~
matics. There o.1] slsc Do wore {adfvidusl I1sboratory experimestatios.

1 credit Corequisite: Accelerates Algedrs
for tha 10¢h graders.
Nust be 48 sceelor-
oted math program,

Accelerated Chemintry 3 - Grades 11, 13
{7 pericds jer waek) =

Chemsztry 7 is deeignod to provide s more fn-depih knoeledge of the
materinl covered 18 Chentsiry 3, refine Isdoratory techaiques, and to provide
B cheaiBtry experienc® abich wil) oahance success 1a the study of this
Physical mcience. 1t edditios 1o the topice listed @8 part of Chemistry 1,
thim course €111 dnclude an fatroduct’on to; Queniue Theo: S Chemics) Thermo-
3nemics, Noleculsr Ordits) Theory, Crysts) pield Theory, wad Ligand rield
Theory.

Btrosg eepharin 18 Pisced upos the use Of mathematics and phyatce s
the developmant and spplicstion of chmwics? principles. Studests taking this
course should have eome Xnowledge of; vestore, exposestiaj fungticas, 10gs-
rithas, circuiar funciionss, snd elementory physics,

1 credft Prorequisites: “3" fs accelersted
et Chemintry 1 or “B~

18 regulsr chemis.

try axd perminsice

of ¢ santructer,



Phyafen 3 .« Grades 10, 13, 39
T8 e Todi per o yoe—ilo 18

TRia COUTBe merts gix periods per ween, frclndiag 8 twn pering lstorste.
seanion. Biudrn.s sre famiiisrized with bagse Corcopta fa forces, rROrRy, i
hotios, hest, wsves, sound. lfght, eleciricity sag puclear react foan,

1 crecst Prerequiniten; A v~ Hr hetter fa
Aixehra 3 and gay
SCIONRCEe OBuUTae
Corequistie; Algebra % or yeowe-
try or ssother more
ndvanced math sourge
in (he ecndemic
Reguence '

Accelorsted Payeics 1 - crades 10, 11, 12

periode per wee

Thie COurse covere the basic areae of physica: force, motios, o R
dest wavee, light, electricity sad magsefiom, yolativity and suclenr paergy.
Nathewstics is ueed me ¢ tool tm sRslysing prodiems requiriag 1ogical thought
processes Dassd o8 anucepte 1o the above 1OPIC ATees. A two »oriod 1sd oocure
iwice wnn{ plus 8 pariods of clase 1eetruction. (7 pericde pEr wewk totsl)

[

RBagic calcwing tn studied senr the yasr'e ond 1o Prepsretice for Accelersted
Phratice 8,

A}

1 credit Preregoieties: ~3~ or hgher grade
Lo Algenrs 1 aad ose
scleece course,

Morequistite; Algedrs 3 or gecme-

try or ssother more
adveeced math course
in the scadamig
sequetce

Accelerstad Phyatcs 2 - Orsdes 33, 13
{7 parivdi per week) =

TRIS course 18 & &c1e8ce Dused o2 B small sunbar .f fusdamsetal concepte
studied with the oid of calculus rather thas & collectios ©of arese.® gtudeste
may deviae thelr ows experimests asé Sre eScoursgsd to expariment tatensively.
T doubls 18D periods sad three 18gle jacture ang problem-solvisg perfode
occur weekly (7 periods per week).

*Clans time 18 divided Detweos learaisg calculue ead Fyeics.

1 credst Frerequietites: rias} grade of ~cv
or better t1s accel.
erated Phyefcs 1,
Yissl grade of ~C~
or better fm Regulms
Phyeics 1 and T
miesion ot Tretruc.

tor

fhysicnl Bclence - Crades 11, 12
This one semester course is a study of matter end t.o0rgy. The physicsl
888 cheaics] propertics of matier sre studied xe sre the topice of heat, light
sound, electricity, mechanical and suclesy energy.
1/23 credit No Prerequtsste

Conservation snd Enviroamenst ~ Gradee 11, 12

This co® sewaatel courst meets five periods per wsed. The couree fe
drnigned for studests siahiag to further their educrison In sofl, water, plant
804 snlmsl congervitine., IEnvirooments] etudies will gaciude ecologicel system
sad the interdspendeece of erganiane,

1/2 eredit Recommeaded Preregutstite: Biclogy

59
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With regard tO student achievement, our experience with the
'Scholaslic.AQQXtude Test"™ parsllels the experience of most schools

¥n the nation.

AVERAGE AVERAGE
___ _R.H.S. SCORES __NATIONAL SCORES
emem e L VERBAL MATH VERBAL = MATH
3983 1433 486 425 168
1982 1 443 R § - ] 426 467
jo81  J 443 466 424 466 )
1980 ] 432 e 492 428 466 %
1979 1425 .. 463 4217 SN IV SR
i L B 463 429 468 .
1911 439 . . ___.492 ... __ .. | 820 470
1916 141 474 ..} a3 412
1915 e3¢ . . .. . 461 A3 2
1374 L7 1 1:3 G Y 1.7 § 480
1973 L &80 496 _ .(,_,,..«-._1“1&%____.*_”_......iﬁl_-.._..
1912 44 - 802 L} 483 1L R
e SR W —

-

Also, during the 1982-83 academic year, our superintendent,

Dr. Stephen Storkel, instituted the use of the Science Research

e

Associates Achievement Tests in #11 grades 1-12 in order to provide

s benchmark and guide in the evaluation of our students’ achievement

tn several ateas,

30

Results of these tests for last year are attached.
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FACULTY BULLETIN

June 2, 1983
SRA TEST RESULTS

The SRA test results have arrived., Complete student profiles
are available in the Guidance Office. PFaculty members are {nvited
to view these both this yecar and again at the start of next year.
Pata for each student includes national percentiles as well as qrade
equivalents and stanine scores for the following areas;

Reading Total

Reading Vocabulary
Reading Coaprehension
Math Total

Math Concepts

Math Computation

Math Probloms

Language Arts Total *
Language Arts Mechanics
Language Arts Usage N
Spelling

Reference Materials
Social Studies

Science

Individual student scores are being mailed to each student with
the report cards in June.

The following chart gives the grade equivalent scores:

GRADE GRADE GRADE GRADE

B RN I YT
Composite 12-0. 12-9 12-9 12-9
Vocabulary 11-5 12-3 12-9 12-9
Comprehension 11-9 12-7 12-9 12-9
Math Concepts 12-9 12-9 12-9 12-2
Math Computation 12-7 No test No test No test
Math Problems 11-9 12-9 12-9 12-9
Language Mechanics 12-5 12-9 12-9 12-9
Language Usage 12-2 No Test No test No te .t
Spelling 11-6 11-1 12-4 12-5
Reference Skills 11-5 12-9 12-9 12-9
Social Studies 11-8 12-1 12-9 12~9
Scirnce 12-9 12-9 12-9 12-9
Survival Skills No test 12-8 12-9 12~-9

1t should be noted that 12~9 is the highest attainable gcore.
The following chart gives the national percentile scores:

GRADE GRADR GRADE GRADE
9 0 11 12
Companite 74 72 72 61
Vocabulary 74 70 68 58
Comprehension 75 70 70 61
Math Concepts 79 75 71 61
Math Computation 69 ¢ No test No test No test
Math Problems 72 75 72 65
Lang. Mech. 73 74 70 60
Lang. Usagye 71 No test No test No test
Spelling . 70 54 54 46
Reference 71 72 69 59
Social Studies 74 68 62 52
Science 78 77 76 65
Survival Skills No test 75 73 63
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"he problems that I face in the classrcom today rejate mostly
to time. ; .

Naturmlly, most of my day is spent in teaching, or in doing
those thinge that are directly related to my teaching. However, a

Tatr amount of time 18 also spent in non-teaching duties. All of those

dutiss are important to the running of a =school and need to be dons.
1 am certainly not above doing them. They are ail related to students
in some way. . o '

Although some of them may best be done by teachers, I am not
fully convinced that many could nct be done reasonably well by adjunct:
parsonnel at & lower cost. If that wer® to happen, it would free up
some time that could be gut to more direct classroom use.

Non-teaching dutivs have been part of the teacher's job since
1ong before I entered education 2§ years 490, but with the leve! of
personal gervice that people have come to expect of almost all institu-
tions in our society today, we face a serious problem, If wa are to
inceedane public support for our schools, a way must be found to permit
tedvhars to devote & higher percentage of their work-time to delivering
personal service to students and their parents.

! would ssay that all tecachers of laboratory sclences, and here 1
would snclade comput »r facilities als®, have a serious problem in find- |
ing time for the "care and counting” of equipment.

As a teacher, I have always accepted the reading and study that %)
acte requited to keep up in my field, I mus& tell you thst that has be-
come @ very time-consuming task in the last fow yecars.

1 am a member Of both the Mathematical Association of America
and the National Council of Teachers of Mathematics. I read 5 journals
tegularly, and normally attend the sectian meeting of the M.A.A. These
are all things that t do 1ar§e!y at my own expense and on my own time
as part of my professional obligation. ﬁany tesashers do &8s much or more.

Anything that csn be done to ;oduce the time that teachers spend
on cleficdal tasks OF on non-teachiing student supervision would be a great
help. .

Perhaps the computer seemwv to offer the hest hope for relief from
clerical duties. Such relief will probably he costly to initiate, both
in time and in money, and 1f the end reosult is a system that can-rFapidly
parduce results after the teacher enters data in 8 tedious and ¢ ime-

Comsuming way, [ may be wotse off than before,

-~ a



ERIC

Aruitoxt provided by Eic:

- 90

Most of the teschess with whos | work are sincere, dedicated
prufessinnals 1n every scnse of that word. They have & genuine concern
tor their students and our schools and our countsy, but most are so
busy that they don't reaily have time to communicate with one another,
to sttempt to salve the problems ;{ our schools, togethog.

One of my colleagues recently remarked: "There is only one of
me, and 1 am daing everything 1 can. I couldn*t do any more even (f it
meant the loss of my job.™ This fros a thuuqhtfui and reserved, hard-
working, veteran tcach;r. R

Dedicated teachers do what they do for rfeasns othsr than money.
Yruthfully, you could pay them a thousand dollars a day and they could
not produce much more than they do now. Many shorten their lunch time
in order ta give additional work time. Many remain at the dosk after
'quitian time.” Homework for the teachers of my dariquaintance seems io
tw the rule rather than the exception.

The technology of the modern workplace has largely bypassed us.
1'% introduct son might save us: plentiful accessé to copiers, to phones,
to aertetaries, to all of the things we see in those TV commercials,
but not 1 f it 1s dupe in a manner that requires more clerical work than
woe do now. .

Our students suffer also fiom & shortage of time. when I enter-
cd .eaching, feow students held jobs after school. Thure were fow
activities to conyume thetr evenings., Television was not nrarly so
ardinctive. Only s few spotts were avaslable, and those appealed to a
tTimited group.

Today that is velry much changed. many students work. The
yorar 18 filled with many qnod and worth while activitics: field trips,
homecoming, fehersals. \

A1l of these things are good «nd contribute to the growth of
young prople, but they take time--time out of class, and time away
from studies at home. It 1% often difficult to find a day on-'which
1008 attendance can be guaranteed 1n order to schedule a test.

I do not personally have any serious idea that these things
can be much changed in our saciety, but the reality of theirs impact

cannot bas ignared.
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The computer haw 3 main roles in aducation:

1. c¢lerical aide and i{nformation manager
2. problem solver
3. teacher

I have discussed ftem ] to some extent. Regarding the use of
the computer ag s problem solver, our high school math department
introduced liaftcd computer use into some wath courses over 10 yoars
age with the advant of small, portadble, self-contained, and reasonably
priced equipment. Our goal was to provide that ehich would help stu-
dents solve problems that they encounteced in their everyday course
work in math and science.

Problems of economics and access limited our progress, but thes
well known recent developments i1 the field of vicrocomputers has enabled
us to rquip a classroom with adeyuate oquipment for treaching computer
Programming to about 1% students at a time. Here the emphasis is on
learning to write the proyram that the computer can use to solve a prob-
lem that iteel! may be used only to {llustratg a necessar, concept re-
Wttsed 10 proegt usming, .

Next year we hope to extend this use of computers to a lasrger
portinn of our srudent population by the {ntroduction aof a computer
hiteracy couise. 1t will be aimed at providing adcequate background
1 average wtadeats to operate computoers and to run commercially~-svailable
programs on the, Programming will bo taught but not at such depth as in
the reqular progeamming course.

El.cwhure, we find vur physies 1ab cquipped with such computers

a8 can be vued by wtudepts tao salve problims and analyre data. To the
rxteat that 1t 18 necossary to wrtte Programs for that purpose, the
instraet e teaches the class how to do so.  Our business depatment
recent 'y putchased a system an which to run commercial programs in the
4red of sccecunting snd word processing. ’

ATl of thewe arcas will probab'y be expanded next year. Note
that they all emphasize the use of the computer as & tool. For some,
1t Wil Le amportant to know how to write the pragrams that the computer
w8, For aothers, the ability teo run already available programs will
be suffsciont and will give them Greater understanding of the problems
thay are solving,

PAruntext provided oy enic RN
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The cost of doing this is nat insfgnificant even though it is
less expensive today than yesterday. When we include the cost of cur
older, higher priced equipment, we find a cost €or the purposes mentioned
sbove of about $50,000, and requested expansion in thase areas alene
totals in the neightorhood of $15,000. to §20,000. for next year. We
are not talking of a quantum leap hers, just & rgasonable response to
¢he changes being required of us in one area of the curriculum.

when we come to the use of the computer as a teacher, we may
find it quite difficult to afford all of the hardware and moftware that
we will ncad. This aspect of computer use §{s only now in its beginning
stages.

‘Many psople ses the conputer as the key to truly individualized
education. We recad that thg'compuiur caa have most of the attributes
of a gqood teacher and ne of the faults. The key to the use (f the
computer probably will be in the production of good software, which
wiil probably be initially expensive. Schools may need help in the
avaluat inn and purchase of such software. We don't have a lot of money
to put intu ventures that may not pay off as well as present ssthods.

There are many, many issuss that could be discusied here today.
{ have Faiird two that are probably well-known. I would like to mention
cne Other that 1s perhaps not a8 well-known, but which is very important
and may piove to be very controversidl. That dealr with proposals to
modify, change, or "streamline” the mathematical scienced curriculum.

Something must usdoubtedly be done to adjust course content in
math {f we are to take on nuw topics. Old ones must give way. This
has happened before but usually slowly and to only a few topics at a
time. Probadbly the biggest change came in the 1960's with the so-calied
"math revolution® and the inttoduction of "modern math” into the curricu-
Tum.

1§ significant change is to come to the content of math co;rles,
it must be fully advestised to the American public, and it must be
thoroughly coordinated with the programs at colleges and universities
a8 well as testing and evaluation institutions. These requirements,
it would seem to me, would require some sort of national consensus and
direction. 1t may be necessary for the federsl governmant to assist in
the funding of projects designed to determine the best direction, and
to help in amplementing the resulting new curricula.  Such an undertaking
se ptobably utgent and failure cannot be permitted. :

when 1 left the stoel mil)l 25 yé-rl ago t0 enter teaching,
pick and wshovel work was ending ang work with payloaders was beginning.
The open-hearth gcve way to the alectric furnace, the pouring sisle to
the Continivdous caser. o R

The mills tlat did not change with the times are no soge.

Teaching i ~t & crosuroads. It is good to not slways rush
inta untried things, but it is required of us to make pProgress. e
schools have probably the greatast need to deliver personal service of
any institution in our sociwty with the exception of health care. We
deal with the Only true natural resource: the mind. After life itself,
what is of greater importance? ?

-
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Mr. Warcren. This whole idea of whether or not there is one
way to do things and how diverse that educational community is,
on the State level we are doing something here and apparently in
times past some teaching vehicles came from the Federal level.

It makes you wonder whether there isn't some kind of network-
ing that could come together that would sort of fill in some of the
regional clearinghouse type functions that you have had to create
on a local level, elementary school teachers having some exposure
to secondary school teachers and teachers being abl- to talk to
each other to try to create enthusiasm and initiativ. and remark-
ing literally.

I understand the National Science Foundation does some of these
things in-service. Have any of you had any experience with a feder-
ally driven program? I know that they do it through the State level
in many instances, but 1 don’t have the experience myself. 1
wonder if we have ever seen that in our local communities.

Mrs. KonNgraD. The one thing that we are hoping that we ca~ get
NSF funding to do is networking and involvement not only os col-
lege with precollegze, but with business and industry.

What we are working toward now is a science equipment loan
orogram. We are hoping that colleges, universities and businesses
and industry will either lend or donate to us equipment that is per-
haps obsolete for their uses but would be way ahead of what is al-
ready in the science laboratories in the schools.

If we could arrange a space to warehouse these and then we have
our computer system so that we could arrange the programming
based on the needs of the teachers, what kinds of equipment they
need to teach a particular course, there might be a loan program
v-hich would make better use of what is alreacdy in the community
or what could be given by the community to help the teachers
bring new technological innovations into the classroom along with
the instrumentation.

We are hoping that businesses and industry will provide, along
with the equipment expertise, men who know how to use this
equipment and would be willing on a pro bono basis to go into the
schools and work either with the teacher during the teacher’s free
period or come into the classroom and help to integrate the use of
new technology into the curriculum, as well as serving as a role
model for science students, which is also important. ' o

We haven't talked much about that today. We haven't addressed
the role of women in science. We haven't addressed the role of men
at the elementary level. This is something that we really should
louk at. The attitudes that are involved in these kinds of things,
the role of minorities in science, all of these issues have not been
touched on vet. | hope they will be touched on later in the after-
noon. Obviously vou can't do all of this at one session.

The- science teachers feel these needs. That is how the Pittsburgh
Regional Center for Science Teachers came into being. It we . as a
result of their needs. There are ways, and we know it is going to
take time and money, but there are ways of utilizing their time
and money allocated for health and science education so that it is
more efficiently used.

If there are regional or even State levels of doing this, working
with the media with production or updating of television, cassette
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tapes that could be checked out to help a teacher learn to use a
certain piece of equipment or to learn to teach a certain unit, this
IS NO panacea.

None of these things is going to be the total answer, but it is a
more efficient way of doing it. We are lacking funding as well, and
we are just pulling ourselves along, but you can do a lot with a
little if you organize and if you are efficient in the way vou do it
and if you can involve the community.

If you can involve business and ingustr ' and colleges and univer-
sities and parents—there are many well-trained parents who are
either not working or not teaching and are wonderful resource
people to come in to help even with content, if not in other ways,
but it is just & matter of finding some way to organize all of this
and put 1t together. I thirk that is where some kind of backing
woulyd be very helptul.

Mr. WaLGreN. Do parents come into our schools here in Alleghe-
ny County? '

Mr. MuRpHy. We are very fortunate at our school. We have a -
well-organized - they have a title, but I can't say what it is— people
who come in almost daily and run our copying machines and do
many of those kinds of clerical ta ks for us, and they really provide
d great service.

We have had some interest in people who would help grade tests,
but that is the kind of thing that most teachers that I work with
are not too interested in having other people do those kinds of
things that directly represent their contact with students, but some
u}i; these things are very helpfil to us. We are very lucky to have
them.

Mr. WarGreN. What about the Governor's suggestion that we in-
crease the requirements, just the pure reguirements for graduating
from high schools to more time spent. I guess that is what it comes
down to, in math and science”?

Dr. DeBrasto. I don't think that is too good of an ideu. If you are
not doing well in something, more is not the answer.

Mr. WarGREN. And we are not doing that well.

Dr. DeBuasio. It duesn't seem to be progressing too well, no.
Maybe we should consider a change in the basic formula. Tradi-
tionally throughout the years you have approximately 30 student
groups with one adult who is the teacher. I would like to see that
basic idea change. If you have to have 30 students, why not have 2
adults in the room, 2 teachers or a teacher and aide or do some-
thing a little bit different?

At our school we have a very different approach toward these
things, The teachers can select their own instructional sequence.
For instance, in my classes | had large groups. | meet with 65 stu-
dents for one class and then in another class I might meet with
them 25 at a time. The other time there might be 12.

I find that pattern to be very satisfactory because it releases the
students and me from classtime "and they can come and see me at
other times | can help students that don't really belong to me.

That basic formula could really be changed because in the long
run. vears from now, students will be coming to school maybe two
days a4 week and will be doing work with video discs and computers
in their own home. and perhaps at that time the schools will func-
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t.on as a social institution. That will be one of the main reasons
that they come there. We are still a good ways away from that.

Mr. WaLGreN. Is anybody using interactive computer and I guess
screen television ir their present education?

Dr. DeBrasio. We started that in 1967. We have been doing it
since then, so we have had a real good head start. We had a mini-
computer that students used, and we had approximately 20 micro-
computers at the high school level, maybe 6 or & or so at the
middle school. .

Mr. WALGREN. And you feel they are effective and that is a very
constructive way to go?

Dr. DeBurasio. Yes, sir; anything that gives you a different ap-
proach 1s an improvement. but you can’t look to computers to alle-
viate the duties of the teacher. It is something else that we have to
do.

When printed materials first came into education, I imagine the
teacher said, “Well, this is great. I don't have to give lectures any-
more. The students can read this on their own.”

Well. as we all know, that wasn't the case. The teachers just had
other things and more of those things to do, and in my involvement
with computers over 15 or 20 vears, I find that that is the same
thing. It is just more things to do. You can’t just turn that comput-
er on and have it do a task. You cither have te progzam it yourself
or select programmed material. So, that is more for the teacher to
do. :
We are having a difficult time now in getting teachers to do that.
Some equipment, | imagine, is sitting around being unused, not in
my school. »ut I imagine there are places where that does happen.

Mr. Bateman. Mr. Chairman, if I might have your indulgence, in
view of the fact that airlines don’t fly when and where 1 want
them to, I may have to leave earlier than I want. Bat I did want an
opportunity to ask Dr. Caretto, after your students have been at
vour Governor's school and they go back at the end of the summer,
do they then. I hope. tell their l};iends where they have been?

Dr. CarrerTO. Yes. sir; at that point they do.

Mr Bateman. That is good to hear.

Dr. Carerro. But you do get different kinds of reactions. There
have been cases where students have written to me and they said
that the experience for the 5 weeks was so upbeat, they were so
excited, they find that they are now back in high school and it is a
tremendous letdown, it is tremendously boring, and that the worst
possible situation is that [ can understand why my friends are tired
of hearing me talk about the Pennsylvania Governor's School, but
my teachers don't seem to care, either. Again, that is an uniortu-
nate situation.

One of the things they do try to do is indicate how good the expe-
rience was and in some instances some of these students have
made presentations at school boards in their districts, talking
about how they can try to improve some things.

Could I make a response to Uongressman Walgren? You men-
tioned earlier about the involvement with the NSF. I personally
am not involved. Carregie-Mellon has been trying lately—and 1 be-
lieve thev have this nearly ready to prepare a proposal to submit to
the NSF-—on the running of a teacher in-service program, which
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perhaps could be tied together with the Governor's school so that
teachers could come during the summer and see the Governor's
school and simultaneously become literate at computers or a few
other things that we could offer.

But frequently the teacher needs the summertime to make ends
meet and look for other jobs. Therefore funding is necessary to run
all this. So, that is why CMU is considering a proposal to the Na-
tional Science Foundation.

Mr. BATEMAN. Mr. Chairman, before I have to go, I would like to
just highlight an observation already made by you and by Dr.
DeBlasio and Mr. Murphy.

With reference to the strides being made by other nations, and
most particulary the Soviet Union, and perhaps to give some em-
phasis to how grave [ think the problem is, I think in that context
we should be reminded that in a number of areas of capability mili-
tarily it is unfortunatejy a fact that in something as sophisticated
as nuclear submarines, the largest, the fastest, tie deepest diving
nuclear submarines are Russian, five different classes of them. We
have two.

The most advanced and sophisticated deployed missile systems in
the world are not American, but Soviet, and yet we take great com-
fort—I think a false comfort—in’the notion that our technological
capability as a nation nonetheless leaves us less at risk as these
facts would seem to suggest. And hopefully that is true, but when
you hear and focus on those statistics about the strides they are
making as a society to increase their technological base and compe-
tence as a people, how long can we be assured of our security
unles3 we, instead of declining in our technological capability as a
society, us a nation, expand upon it?

It i$ an enormous challenge for all of the people of America, and
certainly the challenge will not be successfully met except through
our educational system.

I wish that I had the opportunity to be here and to hear the re-
maining panels. I am sure that they will be almost as good as the
two that I have heard, and I am very sorry to have to leave with-
out hirving heard them all.

Mr, WALGREN. Well, we understand, and we appreciate your
coming for this period of time and know that you have a district to
£0 to that is going to take vou a 3-hour drive after an airpiane
flight. We all have commitments, and we appreciate your coming
to Pittsburgh and look forward to working with you on what we
can develop from here.

Mr, BatemaN. Thank you very much.

Mr. WaLGREN. One ogthe things that troubles me is when you
look ut the National Science Foundation budget, you do see sup-
posedly programs thut they are invoived in, summer programs,
summer excellence programs where they do try to give some re-
charging of the bafteries to people who deserve the recognition and
try to build in some reward for them.

And yet, it doesn't seem to be present when you look on the local
level. It makes you wonder about the breadth of those programs.
It may be that some of them are being delivered under different
auspices. L. for one, want to look at that and see how deeply that
stuff §s getting down to the local levels.
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The same thing is true of the National Fire Academy, which is
another responsibility of this committee. There is an excellent Fed-
eral fire program that you ask local fire peopie whether they know
anything about it or have had any contact with it. When one of
them from our part of the country goes down to the National Acad-
emy, they come back with their eyes wide open and say, “Gee, 1
never knew that was there."”

And [ get the same kind of feeling, a kind of different impression
from what NSF looks like they are deing from Washington versus
what is perceived by the school district after school district on a
local level.

I wanted to ask quickly whether there is much pichup in home-
work these days or whether an adult has to be there to focus the
attention? I am sure the parents are there, but are we turning
away from homework? Is there a promise down the road of assign-
ing more homework or is that just a wishful thought that gee, if we
had the spine to pull ourselves up by the bootstraps, we would be
up by the bootstraps at tha. point? Could I ask Dr. DeBlasio that?

Dr. DeBrasio. That is a very difficult thing to respond to. I have
been working at it for a good many years, and it is really difficuit.

Mr. WaLGREN. Some do and some don't. Is that right? Some stu-
dents will and scme students won't?

Dr. DeBrAsio. At the beginning of the year the student starts off
doing it. It seems like they do. We work very hard trying to get
them to do it and to improve it. | am to a point now where 1 spend
part of class time at least to get them started on it so I can see

- while they are under my supervision that they are doing some of

it. But it just never seems to be done to my satisfaction. ,

Mr. WaLGRreN. Have we tried to do some of the non-grade-judged
progrums with the students that might not be doing the home-
work? | understand if we bring in the Governor’s School, the ones
who really are motivated internally, you are going to have a good
experience there. But how about the same approach with kids that
might be ~who don’t excel as much?

Mr. CareTro. Well, I don't have direct experience there. I would
really have to defer to these people, but it would seem to me that if
one could establish—what I am suggesting is very difficult, but if
one could establish a rated challenae for any particular distribu-
tion of students in the class so that tne student feels a challenge at
the particular level that he is at.

Because if vou try to <t~rdardize it, you are going to invariably
find vourself aiming to s« - level. You are either going to be tou
high or too low or in the ...ddle, and mediocrity of some sort will’
develop.

Mr. WaLGREN. In science, in particular, | know that we need
grades to go by, but I am wondering, is there a way to carve off a
certain portion of science to perhaps use this nongraded approach
anyway that should have an iavolvement of its own with all ranges
of students or are we left to just having grades and then those who
do excel will be the ones who think they are doing better and we
can work with them, but the others really don’t come along at all?

Mrs. KoNRAD. You may not ever get away from grades. That is
difficult to do. although that is part of the problem because if it is
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grude grabbing and this occurs at a lot of levels rather than real
leakning, we are in difficulty. We know that.

Bt you mentioned something earlier about the new mandated
amount of science and math that needs to be taken, and more is
not nedessarily better, and I don't think you can mandate learning,
but it i3 a fact that the way things stand now with the require-
ments the way they have been, a student can take a science at the
ninth grade level and never take another science course until they
ret to college, and if more will mandate that they at least be ex-
pused to somathing between ninth grade and college, I think that is
a positive and constructive step.

Now. it is important in terms of what you want to expose them
to I can’t exposk every student to a high-powered advance level
course in either math or science. Thee are some students who
never, at that level. attain the ability to do abstract reasoning. We
know that some people never do, but certainly at that level there
are many students who are not capable of taf&ling more and more
advanced science courses, but in lieu of doing away with grades,
perhaps you could have some pass-fail, but one thing that we are
looking at at least is to devise courses for nonscience mayjors, which
will allow them to have an exposure to science to continue with
their problem-solving skill development and to educate them in a
basic way to those ~cience concepts, which they are going to need
to be informed citizens, at least so that they can vote for the people
whom they have some expectation of believing will help to do the
right things on a national level so that we can at least survive in
this world And I think that in looking at it at that level perhaps
vou can devise different kinds of courses.

Mr. WarGRreN, Is there an inherent conflict between doing the
most by some versus minimizing the failure. Can you see it in your
students where you just see them pulling apart and vou, I am sure,
have to go to the ones that are doing something reasonable and——

Mr Murrny. I think that is probably the one thing that we
notice the most. As the students get older, their divergence in in-
terests and obility seems to grow. We offer in a 1-year high school
2l or 22 courses in mathematics. That is a lot. We presently have
about 15 of those courses being taught. Not all of them are filled
every year. I don't know if we, in a school of our size, could offer
anymore courses or not.

I'am sure that 1 agree with Dr. DeBlasio. | am for having more
requirements of courses, let's say in mathematics. My attitude is
you can’t teach them if they are not there. If you get them in the
clussroom. we might be able to de ~nmething with them, but I am,
at the same time, very concert+ apout the things that he men-
tions voncerning how they wili behuve and what benefit they will
have from it when they are there.

I'don't know that they need to be placed in classronms for entire
years. or perhaps semesters would be long enough in some cases,
but I think almost anything would be better than one credit in
mathematics. which I believe is the present State requirement, and
three credits that they are proposing seem fine to me. I wouldn't
mind seeing four. and 1 am not looking for more work. At this
time. I am not looking for a Job as far as | know. Maybe after
today.
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You mentined about students and their time. et me mention
this. | have two students who are currently applying for the Gover-
nar's in your recommendation, and they are good students, and
they are nice students. and | made a blg deal out of this.

We finally got to the place where [ asked the girl if she could list
her atrengths und weaknesses for me as she saw them and then
what were her extracurricular activities. These are questions on
the questionnaire. This one student, a good student—and 1 wonder
when she does get her homework done, 1 really do, she is current
most of the time—-she is in cross country. track and field, she is in
a racquet ball ¢club and she plays in some organized form of racquet
ball. She iy a member of the board for a teen center recently
opened in our school district. She is in 4-H and works with horses.
She has a job in a veterinary animal hospital. She has a route for
the Pittsburgh, Press after school. She 1s in a world affairs council
in school. She iy interested in that. She is in church activities. She
15 taking an after-school course for SAT preparation, and she 1s
also biibysitting. ﬁho is in her third year of Latin, She is in acceler-
ated math courses. and she takes an advanced competition course.

Now. she is a very dedicated student. She said since she didn't
have ume to fit physies into her schedule, she is trying to learn it
on her own so she got a book out of the library and she is trying to
plow through that She is just one. We can go down the list and
find a gir! that 1t was my fortund to recommend for a scholarship.
It reads the same, and she works 20 hours 2 week pesides.

I don't know today where the students are going to get the time
to do the things that they are supposed to do for school. Even the
good ones 1 don't know how they keep up, 1 really don't. because
when 1 started to teach it was not this way. If I had two kids today
who fell asleep in class from working after school meeting kids in
the bowlns alley that was a lot. Today a vast number of them
hiave extra jobs and thev are very, very busy. [ agree scheol is a
social setting today.

Mr. WaLGreN. Let me ask Marvanne Bach, who is counsel of the
minority. for une closing thought, and then we probably should go
to the next panel.

Ms. Bacu. I wanted to ask the panel about the guidance counsel-
ors in the high schools Do all high schools have guidance counsel-
ors? Wha. are the backgrounds of these guidance counselors? How
do thev interact with the students? A.e they interacting with all
ranges of students, not just the exceptional students?

Mr. Murrny. In our guidance department I think we have two
tull-time and one part-time guidance counselor this year, and that
i~ probably based on the ratio of students that we have to teachers.
I don't krow how those guidelines are structured.

One of our counselors teaches two math classes a day. and he
was a former math teacher. Another counselor in our building | be-
lieve has a background in social studies. and a third | think has a
bhackground in foreign ldm{u.xges

The puidance department is apart from the rest of us in our
school Their daties do not correspond normally to the duties of
most teachers, and I can remember many years ago we had a meet-
ing with the counselors in discussing their positions, said they were
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fortunate that they did not have to participate in the disciplining
of students or 1n the administrative details with students.

Now, I don't think that is always true, but they were saying that
thit was good that they didn't have to do that because those things
tend to interfere with good relations with students, which 1s what
Is essential for guiding.

It is also what ‘s essential for teaching. And when the teacher
has to be the main person for discipline, | think we Jose something
in that as well.

Our counselors are good people. They work just as long as we do
every day. They work long hours. They seem to visit with every
student [ think that in preparing the student’s schedule they have
to meet every one of them. I don't believe we do group counseling
like 1 have heard of in some schools.

Ms. BacH. Can anyone comment on the career counseling that is
zome on in the high schools?

Dr DeBurasio. | believe we have a very good program on that in
St Clair. We have a computer hookup to help students determine
some leads in careers and college selection. The guidance counsel-
ors have about 300 students each that they counsel. They work
very hard to get them into schools that they want, and they have a
multitude of things they do in terms of actually counseling stu-
dents who have difficulty with narcotics or alcoho! and that sort of
thing

So. it is a very difficult job. And of course, every time something
comes up, the school seems to acquire responsibility. If a student
would attempt to commit suicide, for instance, there would be a
flood of cails to the schoo!l saying to the school officials, “Weli, just
what are you doing to prevent students from taking this sort of an
action” So. guidance counselors as an area of influence is spiraling
Just like the rest of it.

Mrs. Konrap. I am not evading a question, but I teach in a pri-
vitte school which is college preparatory, and our formal guidance
or counseling is for college selection.

Personal guidance counseling is distributed equally. The duties
are hopefully distributed equally among the teachers. The students
are allowed to choose their own advisor., and each teacher is re
spousible for x number of students. They meet daily on a very
mimmal basis just to determine whether there are, indeed, prob-
lems that day that need to be solved. Long-term counseling and ad-
vising s carried on depending on the group of students that the
teacher has as advisees and the time schedule that they have.

We try 10 arrange for career inspiration or counseling. They are
either field trips or bringing speakers into the classrooms so that
students have a chance te look-see at the various occupations that
witl be available to them. But it 15 not on any formal basis. and we
will tind that some teachers are more actively involved in that
than others,

Mr Wararen. Well, thank you very much. We certainly appreci-
ate the conversation we have had. and there are some points in
there that we might be able to pursuve. | appreciate your participa-
tion in the continuing education of the Tongress in that sense.
Thank vou very much '
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Mr Waranen The next panel--and 1 apologize for running late,
and 1 hope we haven't created conflicts, but we do have a panel of
school administrators and school board members, Dr. Allen Blacka
of the Mount Lebanon Scheol District; Dr. Paul LeMahieu. acting
director and senior research associate, division of testing and eval-
uation, the bkoard of education, city of Pittsburgh; and Shirley
Joyner, member of the Penn Hills School Board: and Reverend
Lang, superintendent of schools for the diocese of Pittsburgh.

We appreciate your willingness to come and talh with us and
Join in these discussions. Let me just ask vou to go ahead and give
us vour views and reactions and your guidance and then we can
have ot least a short discussion afterward.

Dr. Blacka”

STATEMENTS OF DR, ALLEN W. BLACKA, SUPERINTENDEMT,
MOUKNT LEBANON SCHOOL IISTRICT; DR. PAUL LeMAhib..
ACTING DIRECTOR AND SENIOR RESEARCH ASSOCIATE. DIVI-
STON OF TESTING AND EVALUATION, CITY OF PITTSBURGH:
SHIRLEY JOYNER, MEMBER. PENN HILLS SCHOOL BOARD: AND
REV, HUGH J. LANG, SUPERINTENDENT OF SCHOOLS, MOCESE
OF PITTSBURGH
Dr Biacsa Thank vou.

As superintendent of the Mount Lebanon School District. it is o
pleasure tor me to be invited here todav, T would like to make sume
remarks about the nature of the science and math offeri;. s in the
Mount Lebanon School District.

Wi have o math and science program that exceeds the State
mandates as they exist at the current time. In selecting course of-
terings, our students follow the theme to be challenged. We are for-
tunate 1n our high schoo! tha. our principal 1s probably foremost a
saence educator, and he works with the students, thinking in
terms of courses that challenge and courses that are more dem:and-
i of therr time and effort.

A= you read through the material that 1 presented to you, vou
will find that the courses vary all the way from those that students
can only get into by tewcher recommendation. courses that offer re-
inforcement and advancement to the students who wish to make
wrowth 1 their math and science programs onto those courses that
i they wish can participate in college level work and earn college
level credit in our scnool.

These courses will give them college credit at a reduced cost. The
advanced placement courres are there. In effect., when they enter
our school. they can skip the particular course and receive college
credit

It vou look mto the science courses, vou will find that there were
laharatory tvpe experiences in those courses. Youngsters, if they po
into onr laboratory settings i the computer science technology, are
told that they have to spend hours beyond the school dav werking
i the computer room

In the matter of science, probably our top course 15 science re-
search 1 want to point out that that course came about in our
school district as a result of some grant money that enabled the
teacher who is now working in that instructional area to begin that
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type work and prepare those voungsters for the research experi-
©nce.

In the matter of what it is that I see that the Congress can do, |
have 10 thoughts on that.

One is ass.st us in our quest for qualified teaching staff We are
fortunate that the teachers that we do have have been with us
through long years of experience, but the time is coming when they
will need to be replaced. The supply out there is not adequate in
terms of quantity.

We believe that you can uo that through renewing the effurts of
the National Science Foundation, where teachers are given student
grants We believe that you have to start back at the high school
level and give support to science experiences such as the Pennsyl-
vania Junior Academy of Science Fair, where youngsters gain an
excitement about being involved in science.

Something has to be done to increase teachers’ salaries so that
teachers are attracted to this field. They compare unfavorably
right now with those salaries being paid in business and industry.

In the second category of suggestions, | think that we sho' id
turn our attention w developing a strong student evalua on
system, hut one where the faculty of the school is involved in devel-
oping 1t The goals and ohjectives locally developed should be tested
and the aspects of those incorporated in the testing program.

A third category, a way in which Congress can help us is to
assist our efforts in obtaining textbooks and supplies which are not
diluted in content and overinflated in price. We find in the last 10
to 15 years that the content of textbooks has been watered down.
We also feel that the materials that are so necessary to conduct
luboratory experiences, equipment :are overpriced.

It you could instigate an investigative study of these practices,
perhaps some things can be learned. Mavbe the schools are not
miking the demands that they should upon the suppliers.

A fourth effort we need help with is in the area of developing
laboratory activities. These are the areas—and vou heard this
before this morning—where youngsters learn the practices that
they need to follow in the world of science and mathematics.

The fifth area where we need help is in the area of develoging
departmental leadership. Quite often, as in the case of our high
school principal, a science teacher has become an administrator, as
in my case. from mathematics to teacher to superintendent of
schools. We peed to be developing the leadership with the depart-
ments and finding ways to attract that leadership into staying
within the departments

A sixth area is aid in writing computer software ‘o accompany
all the hardware that is available. The computer ne:ds to be used
and can be used as an educational tool. Grants could be provided
tor the software writing. We believe that it shoulc be written at
the focal level by the educators, who know what it ‘s that they are
planning to accomplish.

A seventh area 1s thiat we need assistance in establishing a closer
relationship with business and ipdustry. I think that forums should
be held. and we do see some of this occurring in the city, where
business and industry meet with educators. Points of view are ex
changed and common problems solved.
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An enchta area where we believe we can have some help and
should have some help, if we are going to talk about science and
math, the subjects, they need to be related to the problems of socie-
ty. We can't let issues like the development of military weapons
and so on become the focal point. These youngsters are going to
have to tuke their place here in society. There are problems such
as the gquality of life and pollution. So, the content has to be relat-
td.

A nminth area. one that we tend to leok around and avoid. is that
ol a student competitign and awards system. Over the years we
have neglected to contihue recognizing the students who do well. It
has been a way of schools to tend to work with all of the young-
sters, but those who do well make relative growth ir their academ-
1c standing, not just those who obtain an A or a 1dU-percent rating.
These award systems develop bonds between students and faculty
members. It is an inspiration to the voungsters,

The last area, probably the most important, is that we need help
in gaimng parent and community support. No schonl system can
teach, lead, reward or test the student body unless the parents are
willing to pull together with us in making this effort. We thought
about this The one suggestion we have is that we keep the legisla-
tive and political spothght on education. Make it among vour top
priorities

These ten suggestions T hope are of some help to you as vou
think about your work. If there is any other way that the Mt. Leb-
anon School District can be of a help to you, please feel free to call
on it Thank vou.

IThe prepared statement of Dr. Blacka follows:!
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Public chiout Mathematics ond Science f'ducation

1 odies and Gentlemen of the Subcommitiee on Science, Reseurch and Technology -

11 1 o pleasure for me as Superintendent of the M1, L ebanon School District fo be invited to speak on the
wbject of mahematics o science aducation. You ore 1o be comiended for your efforts.

My remarks are divided info two ports -
() The Nature and Quality of Mathematics and Science F duation in the M1, | ebunon School Distrivt ond

L 1) Suggeations for the linpravement of Maloematics and Science | ducation in 1ue Public Schools.
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Part () - The Noture ad O ..o Mothemofics ond Science Edwntion in  the
M. Tebanion School hafrict = -

The nuture and quulity of our curriculum offerings in high school mathematics, technology and science
ore evidont by the confent and scope of our course descriptions. The school district's requirements for
graduotion are greater than the present Stafe mavdates. theme of our high schoal pragrom *"Chooss
robeCtnlknqed"homﬁecﬁmofwrMtowmmndmhwnlxtmwmhm
challenging and dermanding of their time ond effort, The following paragraphs will give you tnsight info
the noture and quolity of our program offerings.

MATHEMATICS EDUCATION

Modifled - INTRODUC 110N 10 HIGH SCHOOL MATHEMATICS - This course provides ¢y introduction to
high school mathematics by concentrating on Towr mamn wreass

Review of basic computational skiils
Introduction fo geowetry

Owverview of consum, - mathematics
introctsction to algebra

FpNe

This course provides the cpportunity for students fo roceive odditional review of computationgl skilis
throughou! the vror.

Modified - GFNERAL MATHEMATICS - Ceneral Mathematics emphasizes modern mathesnatical
Condepls, e, oand skiTis needed for an understanding of the proctical and social phases of
mathemutics, Course tapics {dividad into 1en Resource Unite) are selectsd from arithmetic, algebra ond
geosnetry.  For the hest interest of the general student, this course is sef w to fcllow such tearming
mades s imdividoalized instruction, moth laborotory experiments, ond smail grouwp sessions. An attempt
is made o carrect such individual's arithinetic wooknesses.

Modified - P RSONAL FINANCE - As futwre active participants in the American markeiploce, stidents
should Goguire the ability fo stond finoncial questions. This ability will deoend upon offective
applicution of fundamental writhmetic operations. Topics covered will include banking, toxes, insuronce,
budgeting, credit, unit pricing and mony other everyday problems,

Modified - ALGEHRA | - The emphasis in this course is on develning algebraic skills rather than

dlyebraic concepts. The course begins with o ceview of pre-algebra topics nciuding work with signed
rumbers, graphing on the number line, orer of aperations, and absohste volue. Later topics coversd
iniude solving squations and inequalities, translating from words info mathematical symbols, elementary
word prablems, jaws of exponents, working with polynomials, factoring, quuawotic equations, algebroic
fractions, ani gruphing Tines in o plane.

Al GFBRA | - Algebra | ernphasizes the overal! structure of the real number systemn. The students will
Teurn 15 app'y the munipulative techniques as a reflection of this strucfure. The concepts of voriables,
number properfies, nasitive und negative numbers, relationships between numbers are studied ond then
opplied fo the solution of equations ond inequalities. Verba| problems are an important part of this
rourse, Finphasis is placed on the development of deductive reasoning, changing words info symbols and
on the gpplication to verbal problems. The students should have g sound bockground in the basic concepts
of arithmetic including aperations with whole mumbers, common fractions and declmals before selecting
this course.

Other fopics include fuctoring algeb: aic fractions, graphing on fthe coordinate plane, solutions of system

, of linvar equotions and simple quodratic equations,

Honoss - Al GFBRA | - tHonors Algebra | is o fast-paced rigorous treatment of first year Algebra. Time is

ane of the eriferio nieosured.  Comprehersive unit fests cover targe vnits of work for this level,
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Sludents shoukd o oble 1o recogmze muthematical patlerna ond be ahie 1o utilite them when they gppear
in other cifcumstances.  Thev shauld also perceive the role of deductive reasoning in algeura.

Resorce wnts include tapics sch s applications of eguatians, inequalities, factoring, fractions, linear
systems and guadratic equations.

Modified - GHOME TRY - Modified Geonetry represents adjustinents muade in the regular offering in order
fo xcomodite ceriam students whom we onticipate might have trouble. An attempts is mode to
emphaaice small groups and irdividol instruction.  Admission is by teacher recommendation only.

Seudents admitted to this course should have succeasfully complefed Modified Algebra i,
GEOML IRY - Geometry is bused on undefined terms (point, line, and plane), defined terms, and

p(;;_f;hh'l, alt of which are used 1o prove theorems and solve problems daductively. Understanding of the
relat:onships of plane figures is achleved fhrough the study ofs

f.  lines and segments: g, congruent, perpendicular and poratiel.

2. angles: evual, cungruent, supplementary and right.

3. polygons: equal, conyruent, simifar and special properties of certoin polygons.
4. circles: angles, e, segiments, oroperties of circles and constructions.

5. inequalities: segments ond angles.

Hanors - GEOME TRY. - Honors Geormelry is based on undefined terms (point, line, and plane), defined

tetins, and gmrjfdiﬂ“cﬂl of which are used to prave theorems ond solve probiems luyically by deductive
reasning. 1he undesstanding of the relationships of plane figures is achieved through the study of:

luves and seyiments: equal, congruet, perpendicular and paraliel.

angles; eqant, congruent, supplementary, corrplementary and right.

polvguns: equal, « ungruent, similar ond speciol properties of certain polvgons.

. Greles: angles, uren, segments, properties of circles and construction,

. wequalitiess segrments ond angles,

6. ardinate qeometry? sinpes, xmaifel and perpendicular fines, graphs and equations,

o e N

Colids and their volinnes are ineluded where possible to supplement and incraase student’s ability 10 solve
geasnetric peablerms.

1 lomors - ADVANCED GEOME TRY - Honors Advak ed Geometry s the first of the sequence of rourses
¢ congrasing the Advonced Plafement progrum in the senior high school. 11 s based on wndefined terms
Gromnts, fine, ed plone), defined terms, and pastulates all of - hich are vsed 10 prove theoicins ond solve
poohlems tapeally by dedoc tive reasaning. The understunding of the relationships of geometric Tigures is
o hieved throogh the wtudy of:

Lines aiad segroet Fes egoal, congrumt, perpendicidar and parallel.

wingles: e ml, comgroent, supplementary, complementary and 1.ght.,

L prolvgeent vy, Congraent, sitnubur and pecial properties of cer Lan polvgas,

cir bess auxgles, area, seqgiments, propesties af circles und construction,

oegualitiess segqments ond angies.

ortelitte geuietry: stopes, parattel ond pespendicalar lines, graphs and equations.
Tines diwd phanes in spos e perpoendionfar mind paraliel,

—~ T E o

Clnds and heir v stumes are o haked where possible 1o supplement and increase stud itts abifity to solve
pr.inh-rnﬂ.

Modified - AL GEBRA I - This second sear algebra class 15 designed 1o emphutiZe feview, reinforcement,
ard sngpoveinent of the basie olgebraie skalls, Virst vear alqebsa topics are thotoughly 1estaied with
craptaasts on coderstanding 1 oncepts and mastering manipulative skills through flexible pacing und
e omties for i reased individunlizoteon,

thas +msen o8 mot getectally Conrsedered Lo be o ollege patepar ataey Lot iy satisfy enlran e reguirements
for sone 7 o fovess prosjrains, few anits - londe Timexae systeins, exiaments, rocdicals, complex numibsers,
gl atie patateons and fond gions,
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The majority of the students i the clisa should be juniors or actiun who have conpleted first vear
algebra ond geormetry by doing sutisfoctury work in modified claskes or have experienced difficulty in
regular classes, .

The shudent who is most successful at this level is one, who wonts fo leam, is willing to work hard, but

needs individuat atfention and varying techniques offorded by the smalfer classes fo demonstrate growth
of mwthemotical skilis,

ALGLITA {l - The purpose of this truditional second-year ‘sigebra course is o first build on the
foundotions Teurne<i in first-yeur algebra, fo expand the understoad concepts by generalizing, and o
revicw first-ycar olgebraic topics by examining mere difficult problems and new types of problems in
order to ensure ihat the student has strengthen=d hisher grasp of the fundarmental algebralc manipulative
skifls. Problem-solving skills, clear ond conclse expression hoth oral ond written, and logical thinting are
emphasized throughou! the course.This course Is designed to be o college-prepurafory course which
s tisfies college enfrance sequirements in second-year algebra. New units covered inclide rodicals ond
;uwle;ymvb«:, quadratic senfences, quadratic refations and functions, conic sections and unaly tiv
geormefry.

tlonoes - ALGEBRA - This challenging fast-paced course erphasizes the improvoment of strong
munulative skills, concise expression, loyicul Ihinking, problems solving rnd onalysis. Algelra 1
cancepls are reviewed und strength.oned through intense practice and generglization technigues. New
fopics are developed both mechanically and intuitively.

This course is designed to be o college-preparatory course which satisties coll enfrance requirements
in second yewr algebro while also preparing the students for the possibility :?edmng extensive college
level wark in inathersulics or related areas, New units covered include throe variable systems, rodicals
and confc seitions wd anulytical geometry, sxponential ond logarithic equwations, sequences, series und
the binonlal theosem, ’

comprising the Advurced Placeiment program in the senior high school, The content of the course is
second-year alyebra.  Tapics include thear and quadratic equations and relations, logarithms, the .ot of
camplex manbers apd operations sath radicols,  Applications of first year concepts fo complex prablems
is inchuded. Areus of ndvanced study include partial froctions, an infrod tion to protohility and
statistics und refations in @ three-space reference system.

Modified - Al GF IRA I/ TRIG - This course is designed for those students who eed 1o strenge.on fheir
clgebraic shills. 11 o full vear course, though credit is yronted for completion of first semester work.

Honors - ADVANCED Al GHBRA ] - Honors Advanced Algebra Il is the second of the sequence of cow-ses

Proliciency with algebra will t= developed with @ review of these basic ideass solving linear equations,
inequalities ond systems; nnd solving quadratic equutions and inequalities.

In order fo expawd the students’ understanding of aigebra these new topicss finear unalytic geometry,
conic sections, quadratic cystems, logurithms {using hund held calcvlaters), polynomial functions und
elementary trigonomelry will be introduced. Optional topics inciude an overview of arithmetic » juences
and series, and the busic concupts of stotistics ond probability,

COLIEGE Al GI BRA/TRIGONOME TRY - College Algebru/Trigonoinetry introduces ond develops many
of the Topics found in iniroduciay cillege muthematics courses. This course Is designed 1o review
previausly learned concepts, extend thos: ideas to develop concepts of higher mathematics, ard infegraie
geometric, alyebroic, and trigonometrir concepts. Bacause this course places less emphasis on prools and
abstroct reasoning than most precalc ws courses, many students upon completing this course will require
nt least o semester of precalculus ot rthe high school or college level before envolling In calculus,

Trigonomet:y is introduced early in the course for the benelfit of students toking standardized tests, but
trigonometric con. epts e reintorced throughuut the cous se where gpplicable. :
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As preparation {ar those stindents who will eventually continue with culculus, the graphing of functions is
erphasized throughout the caurse. Qther topics include a review of linear equutions and inequalities,
quadiatic euations and inequalities, coordinale geomelry, conics and functions, New topics include
cireulor functions, triongle trigunometry, exponential and logar1thmic functions, trig formulos, complex
munbers and polar coardinates, polviomial functlions, series and seqrences, ond probability ond the
birmasmad thewrern.  Muny f these fopics will be integrated in units studying techniques of graphing
fonctions amd technigies of equation solving.,

Ofidents elecling this course should have Kcess 1o o culculator with trigometric and logurithmic
capabibities,

Homars - PRECALCU US - Ths full yeor course is designed 1o prepure students for Calovlus, whether it
be their first muth carse i college o their termingl cowse bere af the high school. 1t is vrged thas
sfudents bove completed course tlonors Algebra I, The course begins with g thorough development /of
fus tiong,  This inchudes natution, operations, properties, equations, and analysis of graphs.

A complete development ot triganometry is covered in Precalcubiss, 1t starts with wiapping function and
work with the circular fund tions feads to the remaining units of trigonometry which include solving
I igunometric eqiailiny, proving identities, analyzing graphs of direct ond inverse functions, and working
with complex numbers. A wnit on polar cas dinates which incli-des graphing follows,

A major  ortion of the course is devoted to special types of functions. Work is done with polynauiial
furd tiors, rational functions, exponential functions, and logarithmic functiors.

The conic sections ure devrloped thasoughly including translation of axes. A study of mathemofical
unbictuan as g method of woof is followsd by the binomicl theorem. This leuds 1o an examination of the
patterns in nathenxtic al sgoences and series, and 10 the concep! of timits,

Thormrs - ADVANCED PiRECALCULUS - Honors Advanced Precalculus i the third of the sequenci: of
connses cmmpining the Advane ed Placement Proyram in the Senior High School.

Honors Advoneed Precalealus is a strong supporting cowrse for the calcutus in twelfth grade. It contirves
and extends the dlgebra ol the real nunber system; it iocludes sich topics as theory of vquatimns, nd
parcedric s esetation of curves and surfaces. Also stwdied are the comydex nurmber systen with i¢s
tieid proper s and the cunes. Matheonaticol indue tion is releted 10 the proof of the binomial theore m.
the detivutim fondtion is develaped in an intoitive manoer ond simple applications ure consider ~d.
Peoperties of fundtrns are stedied in detaill Also inc lded are analytic grometry, irigonoimetry, ond
ve tars, The emphasis i trigoaomelry is an the circular functions, radian measure, inver se foanctions,
rapning e complex nunbier representation, Students e'ecling this course should have oc ess fo @
cotbeolutor with fnganomcton and hgarithinie capabilites.

Thaws - CALOIRUS - Calcolis is a ane vear college I~vel course which builds the goneral theory an i
techniques aof caloudus wpon o review of the eteinentary functions and upon ¢ review of algebraic 1opics as
needsd,  Topies aaclade diffesentiation of polviomial functions: differentiotion of trigonometri
e apotrentiol, and Jogarsthnae fund tions: ared, Mesn Value Theorein, and the definite integral; integrat

fer bungoes, applications of the denivative wsd the integral. Students successfully completing this ¢ urse
nnty olect to receive & credits from the University of Pittshorgh for o fee. Students who coryrlete this
course belore thewr senior rear iy wish 10 participate in colleye-level calaulus gt o focal unjversity,
Redo ton @ tinden s flen availuble for students who are stil} enrolled in high school.

Advaneod Plavement - (BO) CALCGUAUS - Advunced Placearnt (O 2akoulus is the Tast of the sequence
of coanrnes omprising the advanced Placement Program in the Senior High chool.

Advinced Placement (30) Caboulus s g one-vedr, college fevel corse in cabouhns and 1olat « analytic
s on Yewe M content as that of the B3O Calontoas ¢oor se preessatibesd By the tEE B Committee on Advanced
Pracenent Sathe aeitu s The conmse ivolves an extensive o inadepth stidy L. difber eatinl and i toyrof
abobae o Lue tuns of the vaobde, seqeences and series and nfradu lory dif ferentiol esjuations,

o
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F mphusis is plored on theory wed forimal proof, °

1t is boped the the student will 8it for the Advanced Mlacement BC) Colculus Framination. Swccessful
v~ perforinance on this examinotion frequently cams a yeor's credit and/or plocement af the college fovel,
Seadonts who conplete this course before their senior year may wish to participate in college-level
. calcdus of a local waiversity, Reduction in fuHion is often available for students who are still envofled in
. ' Ingh school, .

COMPUTER SCENCE FDUCATION .

COMPPUTER SCit NCE 18 CHINDL OGY - The course s divided info twoparts. The first is concerned with
the sxtension of the human being's sensory powers.  This includes how the tee is used fo foke data
in experiments, moke graphs and doto fobles, in modeling, in simioﬁms.cmn gprablem solving, The
student will learn how 1o inferface the computer 1o take fomperatures, times, and other applications,
This part also deals with some social probiems of fechnology.

The second pow! oddresses itself %0 the extension of a human being's inental powers ond develaps the
technical basis fof automation. This includes what o computer is, what @ compufer con do, and how it
works, Also simple computer togic ond machine funguage will be investigated.

Students will leurn 1o write programs in BASIC and run themn, however prayramming skills are not a major
objective, :

The Compuler Science course is designed for the average and cbove overage student who would fike fo
learn how camputers and technology are applied to “real fife® situations.

COMPUTE R PROGIRAMMING 1 -, BASIC - This course is designed fo give the student a first hand
kncwhedige of the capabliities and limitations of conputers and 1o develop computer proyromming skills in
the BASIC lanyiaye,  There is an einphdsis on simple, top down, structured, woll documented progroms.

Specific Tupics uulude flowcharting, elementary programs, condifional executions, loops, formatting
outpot und subiscripted wiiobles.  These topics are coverad both In clossroom lectures ond in conputer
T3ty sessions. .

“tudients laking this course should be envolled in or have compleied second year aigebra. The completion
of yeasnetry is also recommended.

Students should be aware that they will be responsible for mony lab type assignments that may require
time in the computer roomn ather than during the normal school day.

COMPUTER PROGIRAMMING 1! - Adv. BASIC - This course is designed fo increase knowledge of
computer operations and 16 develop sophisticated programming skills in BASIC.  As in Computer
Programming | - BASIC, the smphasis is on the student's obility to write top down, structured, well
docinnented prog. ams.

G fic topics covered include sort procedures, fwo dimensionol arrays, malrix arithmetie, string
functions, data fvpes, external data tiler, and graphing ond graphics, Cloxsroom time to cover these
topics is divided befween lectures and the computer lab, :

Stuntents toking this course should be aware that thev will be responsible for muny lab type ossignuents
thot smay reguire time outside of the normal school day. Currently an urrongerment belween the high
school and the University of Pittsburgr imukes it possible for students fo register ond receive credit for
the throe credit course, CS - &, Introduction 1o Prograimyning in BASIC.

COMMITER PROGRAMMING - Fortron 1V - Comnputer Programming [ arfran IV moy be clected by any
stirdent] whe bas biken of is pow cieolled in Algebra 1 or higher math covrses. Computer Programming -

Fortean IV is g one seowestor course designed fo develop in detuil the prograimining longinge, Fortran 1V,
This langwage is the most comnon one used in muthe.notics and science.
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The cootse wil cover the features of . catsprrter hardware aod sof fwar e {prapramsd. farteon e linnts of
ot agred outpot, Fartran statements, sab promprama ond sib.routings are stodisd, Cesigneter technoloygy s
used 1o solve aligebraic, geometric, and related peoblems. Students program and aperate virious kinds of
computers. The compuiers (uy be a disk Merating system, of g cassetle systein,  The Retput will be
displaved on a teriminal ar the students may have g print out,

Adwerr «d o eonent - COMIAER SCH NCF - This course is designed 1o pnavide the eJuivalent of one
e of Conguoter “iem'e at i good wiversity, 1t follows the corr iculum as pescribed Ly the Cf | B,
Becuuse tos commiculun i steongly mathematical of s required that the rourse be token concurrently
with e alfter completion of a precalcolus course.

The arse beginns introxducing seructured progrananing methods and fechnigues by writing instructions for
uprative rabat weth Cgabilities as deser itasd in Karel the Hobot, one of the cowrses texts, 1t . otinues
uang the compoter farwpasge, Pascal QSNIOTRYIE stuteroents, « Gndifiongl exevulion, {vips, f\mdiuns,
rocsdures, arravs and files will be «overed as well as reore advanced computer seionce topics including
Dt stron tures (hoked lists, lists, stacks, quells and trees), sorts (sefection, exchuange, wsertion, binary
troe, tergesnt, and quicksart), tuning machinges and WIHNOt, FeLUrSion, PproYram Curre tess and
ver it ation, asseichlv fangimsge, vod similation. Some lgb fime 15 provided for students during the nornmal
vhass dav,  Vlowever, stodents should plan wn pending g minimem of two hours o week outside of cluss
fne @ thue o ngaater o,

Ihis commse progus es stoddevits for the Cf t B exam in Computer Sience.,
SCHNCEEDUCATION

INFROUXK HON 1O PHYSICAL _5('_}‘ Ml‘ - The Introdhod tion to Mivsicol Science (117,5.) CoRIfse is
cokisidered fo Lo g aggnopriate m’rodm.lufv,’t-xplumhwy expeniens e for the mjority of njnth o e
stondenty, The o ceplores pliveicgd seience concepts throgh the extensive use of fitwr ator /
gt ety cpad eustintrations.  The developinent of good faboratisy skills is an ahjective of the
comtses A ciatent backoground in the physical scionces js doveloped through «Jossroon aclivities,  [he
LE Ciaitse desebigs the o erpts throomgh g doveloprmental appraach, Two exanples of tajor cancepts
ate propertues of ot ter aed the alamie theury,

Madified - L#E SCHNCE - Mahifiod | ife mien e 15 tivities ociented course whore studints
cratpde e puresopibend brarsnng e sperien o8, anteding exper imenital g edures, individkally at their own
pries Proscedores ate developed wsoch g wav hat « o eptoai fearning of the foltowing fimics einergess
e cssiteg arad ot ot data, micros e Fe Yurigoes aexd study, priont steun ture o founction, ansnal
crpemis sl swsterns, and oo beirng, and their eave anment. Modified 1 ife Science offers the stbint g
soondy cokn cptual boase that will enbusie e their omdersturnding of g covrse in Biclogy,  The <toal nts n
At d | e "w v Tloearn by doung,™ wurking ut their own xice,

BHH OGY  Budoagy s an introda borw Jabroratiry science vourse.  The cowse in Binlogy covers basic
praecples that govern all tiving flungs ad also stresses the o thonds by which scientists investigate
e, Theanes develoged dorseeg the © ourse ares the stroviaral and fonctivesal nature of tife; yenet.e
s gedes aned apple alionsg sestematie study of e romargunsans, sl ficellulor plonts and aningisg oman
phvsetogeg annd e obompical relationships, Dovble petiods are schedoted for fuboratory uctivities, A fou s
O creers aed oo cinphasis oo breok throoghs in biolagy provide highlights in the ¢ wur se.

POOLOGY « The bonfge coree strosses the refationships that ocvur in notural systeins as well as the
peteractenss o nan s th by covitonment. Corperi chvitarnnental problems, soch os pollution st eviengy,
e tevicweds Covnaderalle Cinphasis s placsd upon the stidy of mitiral ecosvstons urd the technolagy
o thee Inan covirorent, Althougts Eoolingy is nof o foboratory scien 0, aoctivities soch as Cantputor
sorvdations are exteasively used fo o odel real probilerns,  the opportunity for field wrk e nlsa
oviiioble, Tenc e, vty e fen hiscbogy ivsoes wre caplared as shindents practice decision aviking, The
studenteare e tarealize that they Lave foture 1oles as the planct car th's stownr ds.
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Homars - TOFICS IN BIOLOGY - Jant Growth and Anatomy; Genetics - Plant Growth and Anatoiny is o
feview of normal gruwih processes. Following this review, develGpmentol plent anatomy from seed to
muture plont is stodied.  The effects upon plant development by environmental fuctors such as light,
temperature und moisture are investigated. Natural ond synthetic plant growth substonces are studied in
detail with crmphusis placed upon the changes resulting from their application.

Genetics is an investigation of the mechanisms of mitosis ond meiosis. Various plants ure used to
demanstrate the prinviples of Mendelian genetics ond various aspects of chromosorme theory.

Patterns of heredity n sexoal reprodction ure investigaled uvsing rmicruorgunisms und popuiution
gietics. The effects of environments Lpon genetic pxpression and mutation are discussed and vapects of
homan genetics w e investigated.

Honars - TOPICS IN BIOL OGY - Microbiology and Molecular Metabolism - Microbiciogy is primarily
concerned with tedhniques used in the culture, obserwafion and identification of microorganisms.
t mphasis is pluced on the study of procaryotic cells such as bacteria but attention is also given fo
euraryotic algae and fungi.  Activities include staining and observing cells, transferring ond culturing,
nutritional requirements, yrowth foctors ond enzymatic activities. The fechniques of medical, industriol,
agricuttural und foad/waler sonitation microbiology ure utilized.

Moleculgr metabiolism includes investigations 1o deterinine the binche mistry of protein, nucleic acids,
tats, polysacharides und enzvmes. The monner in which orgmisms vse energy, such us muscle controction
ar 1 bicluminescence are afso invesfigated. Chromatogruphy und electirophoresis are uwsed in the
investigalions.

Modifiad - BHOL OGY - Mudified Biology assists the students in determining how they and their fellow
students are b orhing mivolved in the cycle where human activity changes the environment. The major
wrecs of investigation and discussion are: major environmental and biosocial problems caused by pollution,
iteractiong of argonisins with the snvironment and the earth’s mujor ecosystems, interactions within
arganitms i ifterent enviranments and genelics - how the patterns of inherifonce operate.

FARTH SCIENCE - Geology - Geolugy is o carse in physical and historical geology. Topics covered
un lude: minerals and rocks, topography ond landforms, processes of wrothering and erosion, fossils,
draatrgphism and volcanisin,

EARTH SCE NCE - Oceanography and Meteorology - This par! of the course deals with ocpanography ond
metearology.  Topies covered include: aceanic rxp}mu'iun; the struc ture, «ompasition and proper ties of
the oceans; ravements of wiiter and ercrgy fronsferss circulution pat?erns; storms and fronts; air masses;
weather predictions; and <lunate,

ASTHONOMY - The course in Astrunumy provides students with the opportunity to stkly the oldest
formal scimnce, Uinng the plunetarivm and a mulfi-media approach, a focus is provided 1o oflow students
1 experience the upplicotions of basic sciences {(phvsics, chemistry, und biology) in a setting that
cdandates observations of natural phenumena.

Ihe obseryable universe s investigated, from wner space 1o the limits of the known universe, The study
then moves the stidents from what is known fo speculation obout what may be. Descriptive aspects of
the sk, we stressed throogh Tiberal use of planetarium observations. Fxamples of fopics presented are:
the history of astrosomvy astronemy vs ustrology; constellutions; the solar system; the moon; properties
of fight; motion ad forces in space; stars and steflar broperties; order in the universe; unusual and
exceptional phenomena such as black holes, gxisars, white holes; and biological phenomena.

Advanced Plocement - BIOE OGY - Adavanced Placement Biology is a cullege level course for twelfth
grode students.” Tiving arganisins are studied from the cefhilar, genetic, orgunismic, wd ecologicol
porspevhves.  The anatomy and physiolugy of oxnera, protists, fungi, plantue and animalio are stodied in
detorl, Ihdepth onalvsrs of cureent research oreas such as recombiount DNA and gene splicing provides
stindenifs with krowledge of imagor trends in binlogicol research. | aborafary exercises provide homds-on
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experiences with the basic tools of bivlogical reseirch which con then be gpplied to arigiral resecreh
projets,

A primuwy papose of the course i3 10 prepare students for the Advunced Placen snt F xamination,
However, uny « oflege b und student, especially a student plunning fo major in the sciences would benefit
froen this caurse.

CHR MISTRY - This Chemistry course is intended for the average student who b, the eleventh or twelfth
grade has the nwthematical skills and mendul matusity 1o deal with the concepts and theories of
chequstry,  This course i3 intended for the stident who plans 0 non-science career and 1 s on adequate
@ epuration for the non-science ariented college student.

The cowrse utilizes both classroom and labxatory approaches in o study of the following Yopics:  the
metric system, atomic siructife, the perradic table and properties of the elements, chemical bonding,
chemicat foratas und equations, chernical reactions, ¢ action kisetics, stoichiometry, equitibrium, states
of axitter, o ids - buses  sults.,

tenars - Cr e MISTRY The Monors Chemnistry caurse is designed 1o provide the science ond/or
technalogy riented stident with g rigurous gaprouch in the stdy of chemistry. The | fonors Chemistry
cowrse s significontly different from the reguler chemistry course in scope, depth and pace. Student who
mitend 10 take the Colleye Board Achievement Test should toke this course.

Major topics studied in the course include structure, bonding, periodic law, energy ond matter,
stoichunnetey, kinetics, equilibrium, acid-base theories, redox and efectrochemistry and organic
cheaustey,  The {alawatory s used fo ocquaint students with real scientific experiences and to add a
ot tioewtl aspex 1 1o their understanding of principles.

Advanend Blacesnent - CHE MISTRY - The Advanced Placement Chemestiy course is taught af the caliege
freshinan levei.  The enmphasis 8 on chernistry a3 an inteltectual activity and on rigurous training in
formdarnentals peeded 1or odvonced college courses in chemistry or reloted fields. This emphasis on
concepty ad prncples requires students to learn descriptive material from thejr labaratory work and
also from outside rending,

The prinady purpose far the coorse is to prepare students for the Advunced Placement | xamination,
However, anv student plasning ro iuajof in chemmistiy o engineering would benefit from the course.

PHYSICS - Ttas awrse 3 based vpon the Project Physic s foraat designed for studenits who wish 1o
b oaden thear phvsical soreiwe background as a preparation 1or college.  This course is ! recormmended

for stiddents planning a career in engineersing.  Thute students should take Hunars Physics and Advanced
Plac ement Physics.

This Phvsics Course places emphosis upon stikkern? chu.s oom oclivities, lab work and student projects.
This conse differs from Honors Physics in depth, it moves of o slower pace and has a significantly
ditferent order of topic presentution. Majof are 1s covered are the concepts of force, mumentum, heat,
waves, bight, electricity ond mognetism, and terrestriol ond celestial motions.

Honars - PHYSICS - This coorse 18 recommended for the student planning a cureer in science, fechnology
o engineeting, Tonors Phsics dilfess from regular Physics in that i yoes info greater depth, moves at o
faster pave and has o different order of fopic presentotion,  This course includes the stfody of the
Fotfowing tapies: nation and forces, hedt and tengérature effects, basic electricol principles, visible and
invisible Light, saond waves und atamic stractore,  The fabxntory provides students with the oppartunity
to investigute the prirkaples of physics firs? hand.

Adwied Ploceoment - PHIYSICS - The Advonced Placenent Thivsies course is taught at the fredhnan

fevel of College work, “dedends Laking this course bave the opportumty 1o use cancepts from the
Atvaarn vdd Plae et Mathe it & ol 9@,
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fhe shmbeet o Advearw od o cmment 1 vacs a8 requated by exetcise o greater degree of amtieeaxitical
saphistic atowr than studente n oo Phvaes, Also, the depith and detad of cuverage of fogncs requres g
fale Pagd s ook 1 fevaching and Ty ming,

Althearegh s o se prepeites stodents for the Advarn od Placens ot | xatmination, ey stodent planning g
Copeet i st o erepacet g conlfd beaef it from this oo se,

SCENCY 1S AIRCHE - Thes corase is desigoed for the stadert an grades 10, 1] ar 12 wha waonts to
pedt fin spaite o an indepersdent research dass. The course lfows stodents o investigate problems
rexquiring treatve solotions. The probitess con te mn either the sotural o phe sical scivnces and require
stodents Yo carey out cootroflesd exper ety and to draw vatid o bosions based upon gathered data. The
Widenits present theae FBasdivgs an both wetterns aied ieal forms,  They are glso sxpected to submit their
tesewch progectys 0 soetce odnpelifeons, ovally md pevhaps cegenaltv, Sigreficant scholarship
symnton s aie Irogquentiv derived fraen research projedcts in this course,

In sunteany, we befeve that e extlity of our matberatics aisd science programs ranks with the top 2%7
of the tatioa's schionsls, This poai T tras been aoguired aver o long period of Time, 1Res ently hecacse of
dew Lienemg e bty oo enengoes Tave Ieen directed towird consohidation of our curniculum of ferings
rad the i e e o apmlity faroity,

The paabity o oo cnathieonatee s and sciens e facnlty s evident.

e tinaent Veurs. of Servie e Deyree of Status Average Annual Salary
Marthieecsitie 5 1y, Masters Degree o 19 Gradoate Credits 627,100
‘MR 142 Mastery Degres « 30 Gradiate Crdits 220000

fie cprabiiv af ot srak ot Beedy o alsa evidents We have scored above  the natiasal uverage on
ctbenatioad AT scones andd v Becny consstent s o contgrar ative adievesients woth sitnilar scbood
Sesttac fae We e Lt o enviable nonter of sneril schodurs, We are proud of ther achievernent,

Apgrr sty 2000 T s fesdenits g cn to hogher cdvrcntion.
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Purt UN - Soqagestions for the improvernent of Mothematics and Sclence Fducution in the Public Schools

We wan! to continue owr forward pace in mothematics ond scieice education. We ask your help with the
fuctors aver -ich wi, a3 one 3:hoo! &stiict, have fittle or no control.
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Assist 1 with cur quest for o qualified teoching staff.

It is ow opinion that thy quality of the teaching facully is the Felmory foctor in determining o
quality school. We find that there ore fewsr feachers of mothemal cs ond acience availoble. Salory
structure: couse difficuity in ottracting teachers with preparation wd experionce in mathematics
and science.

"~ Renew the efforts of the National Sclence Foundation thereby providing study arants o teachens .

of mathematics, technosogy and scionce which expand or renew their copabilities.

- Give grats to sthool districts for wss 10 encuroge teochers fo involve sfudonts in auch
competitions gs the Peix sylvania Junlor Acodemy of Sclence Fait.

- Provide funds 1o rai-n teochers’ salaries 1o levels competitive with businesa and industry.

- Fncouroge, ihrough fund ng, curricufum and subject area content davelopment projecty.

- Lead In the effort 1o incCorporate In our teacher certification process requirements for higher
stondards which ar~ casistent and relevant,

Assist w_in o defermiingtion to develop a strong student evaluotion system encompasusing the
%«_ ts of being foculty developed, being used to establish stondards, and eing on Infegral parf In
the elfari fo revise corriculum ond feeching prociices.

- Cail for ond fund student evoluation programs for each schoo! district wnich are developed by the
teuching staff.

Assst us in our efforts to obtain fextbooks and supplies which are not diluted in content and inflated
in price,

- Instigate an investiga*ay study of the practices in the school textbook and mipply industry.

Assist us with the effrrts 1 - suatain o progrom rich In ichorctory octivities where such experiences
have Been raduced Lecaurs ' T €y are considered foo coily. -

- Provide direct aid to the school taboratary progrena.
- Seck ways to reduce the rost of loboratory equipment,

Assist with the identification ond development of departmental leadership,

- tund special leadership ami management programs in the orews of mathematics, fechnology, ond
science instructional 1eoder ship.

- Fund leadership octivities in suich area as confernce attendance, mombership mainfenance, and
study seininars,

Assist with the need for sofiware development which would enable us to use the fechnological
Far dware 63 20 edocafional fow,

- Provide gunts 1o those w2 will commit the time ond resources necesary fo prepare
instructions div sound sof tware.

Assist us wift. establishing o clgser relationshp with business and industry,

- Hold forums where leaders from industry con meet with educators for the purpose of exchanging
views,
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- Give granty to indusiries which would relrase mathemativians ond scientists to work with feachers
in clossroome.

- Create rryional educational research councils to be funded by industry ond furimed as @ partnership
of industty ond education,

Assist us with the develupment of courses relating the ¢} content to societal issues of poliution
quality of Tife, cuiservation”wnd_the Tmpocl ¥ N*WH@LEMP_‘W. 7 s w_ﬁ%__m.m"
respect 10 scienice and inatiemotics as bodies of knowledge which give improvement 1o aur fives,

« Provide for course develupment grants,
Assis! us with A creation of a viable stident compeition und awurds system which se - =3 o a bond
Gty Tty meerbers, 5. eer davelopirent ‘opyorTunily T sidenls, ond - rolion 1o

- Cive sweod money granis fa industries who will make suc. owards,
- Develop g research ptojxi which studies the issee and makes a report on the nas! opprogriate
methud, use, and type of student recognitions.

1 asty but exeily the st ingortint, Mo school can teach, leud, reward, or test swecessfully without

parent and cormunily support, “Assist us T ubiuining this sopport Trom purents,
- Keep the tegistative und politica! spotlight on education,

»

1 «onw hde v s oiments with my sxression of appreciation for this opportunity 1o inform vou of aur
drsires, Please bnow that e M, § ebonon Schaal fastrict and 1 suppart you in your search for excellence
or roafberaty & and sorene e oduration, We are availuble if vou find furtber ways in which we can help.
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BlMll:a WaLGReN. | appreciate that testimony very much, Dr.
acka. ,

Let’s continue on with the rest of the panel in the order that you
were called, so I will turn to Dr. LeMahieu at that point.

Dr. LEMaHigu. Let me start first of all; by offering the regrets of
Dr. Stan Herman, who was required to be at other legal proceed-
ings and asked me to come and stand in his stead.

he testimony which we prepared for this committee is essential-
l{ a short status report on issues related to science education as
they pertain to the Pittsburgh public schools. I am going to touch
on just a few areas raised in that testimony. First of all, graduation
requirements in the Pittsburgh public schools. Second, curricul r
approaches in science and technology, and last, and probably last

use it is the most important in our view, teacher prepapation,
both preservice and jnservice. - !

At present students in the Pittsburgh public schools are award
differentiated diplomas, depending on the courses of -study which
they undertake. The minimum requirements are for two units of
math and two units of science. The academic diploma requires an
additional mathematics course, and it should probanly be observed

that in addition to that, through counseling and other efforts, stu- .

dents in the academic track tend to also elect an additional science
course. : . :

With the freshman class of 1985, all students will be required to
take three units of each, both mathematics and science, for gradua-
tion. This is symbolic, I think, of our support; for the social propos-
als that have been offered.

But we make the statement, also, that increased time has got to
be coupled with quality time and that every effort has got to be
made to increase the quality of the instruction which is offered in
those courses, and for that reason we turn to the two other areas,
both curriculum and teacher preparation.

Apropos of curriculum, let ine say, in 1980 the Pittsburgh Board
of Education identified increased student achiévement as a totg(rri-
ority. The major programmatic effort which has been initiated to
promote student achievement in the basic skills areas is the moni-
toring achievement in Pittsburgh program. ’

The MAP program seeks to integrate instruction and testing
through the specification of instructional objectives which form the
core of the curriculum. It seeks to integrate both instruction and
testing through the specification of instructional objectives as part
of the core of the curriculum. Student achiévement on each of
those objectives is then measured through frequent testing with in-
struments linked directly to the instruction. The tests are scored by
computer and results returned to teachers within 10 days for their
use in instructional planning. §

At the present, the MAP program is fully operational in three
academic areas: mathematics, grammar/composition and reading.
In addition, we have underway a pilot program in the area of criti-
cal thinkinf. ’ .

The results of the MAP program as it enters its third year of op-
eration have been fairly dramatic. Its resulted in an. increase in
student achievement in the basic areas subsumed by the rprogram
However, the last year we have administered for the first time

121



11%

standardized tests for students in the secondary level in elected
mathematics and science courses. The results, ] would have to
report to the committee, were disappointing in the extreme. The
results established two goals for science and mathematics through-
out Pittsburgh. First, we intend to increase student achievement in
these areas. and second, we have to increase the percentage of stu-
dents scoring at or above the norm.

Currently we are involved in extending the MAP program into
secondary schools and focusing on higher order thinking skills, as
well as subject areas in the math domain and all areas of science
and technology.

Let me turn finally to teacher preparation, both in-service and
preservice, and I would speak, first of all, to the elementary
schools and second, of middle and secondary schools.

Elementary schools, because of the current patterns of certifica-
tion requirements, usually have very little formal training in the
teaching of science. Curiosity and creativity are stifled when stu-
dents’ questions cannot be answered. Even worse, incorrect infor-
mation is often taught which must then be unlearned at some later
point.

“~Tragically, and probably quite telling, several-studies have shown -

that students rank science as a favorite subject at the beginning of
the third grade and that preference, however, steadily declines
until science is ranked as the least favorite subject of ninth grade
students.

Science in the elementary schools has often been relegated to
“ba~k burner” status. The time allotted v« science teaching is often
usurped. At present, students receive two or three periods each
week, and in some cases, I am sorry to have to report, students
may vl'eceive no quality science instruction at all in the elementary
schools. '

Surveying that, we have made a proposal to identify specialists
for the teaching of science, and we propose the creation of rooms in
seven elementary school buildings. Each «quipped with teachers to
address science instruction for all of the students. The students will
then be scheduled to the resource rooms for science instruction,
Pilot schools are currently being planned for 1984-85 school year.

We turn now to middle and secondary schools. The middle school
science education is plagued by additional quirks of the credential-
ing process. The middle schools are an area in which teachers both
certified at the elementary and the secondary level are allowed to
teach and. as a result, middle school science is often taught by
teachers with elementary certification and much of what is just
raised also applies. Because the formal training is limited, there is
strict reliance on the textbook for direction. Laboratory experi-
ences, when conducted, involve complex apparatus purchased spe-
cifically for certain demonstrations.

Science is being taught as a quest for final truths rather than a
series of best possible answers to natural phenomena or questions.
As technology advances, instructional changes must wait until the
next textbook adoption. This leads secondary science instructors to
teach with a false set of assumptions. They assume the students
have learned the basic prerequisites for biology, chemistry and
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physics and that they hold a basic scientific viewpoint and stance
: in approaching data and the world.

— Grouping for instruction is either difficult to achieve in these
conditions or nonexistent. The result in our own district is a prolif-
eration of science courses, often witlrmrlapping_ objectives. -

In cooperation with the University of Pittsburgh, the Learning —
Research and Development Center, we have submitted a p .
to the NSF to fund a 3-year training program for middle schoo| sci-

. ence teachers. If funded, the project will identify those concepts
which are essential in the middle school grade levels rd the most

‘ effective means of teaching those concepts. ,

""\*\‘.__Ejpall . with respect to secondary teaching in Pittsburgh, we

have obsérva high school teacher has been teach-

ing for 15 years, 11 of them in the ildi e or she has
completed a master's degree but, again, on the average THat-wag-——.__
more than 7 years ago.

There are no requirements for continuing education for Pennsyl-
vania certification. To meet the needs of sevondary school teachers,
the school district has established a teachers’ center at the Schen-
ley High School in the hart of the city. Over the 5-year life cycle,
every sucondary teache: will be required to attend the center and
participate in an 8-week minicabbatical during which they partici-
pate in seminars and course work; and be involved in independent
research and clinical experiences, as well as content and rurricu-
lum updates in their own field of study.

This is our vehicle for addressing a need 1o obtain the kind of
time with secondary teachers that are required to undertake the
sort of in-service training that we need to take.

Finally, let me highlight four recommendations that we would
like to propose to this committee: -

First of all, we recommend increased Federal support for the
purpose of assisting LEA's but, in particular, in the area of teacher
in-service programs. The cost of the program such as the Schenley
High School Teachers’ Center is approximately $1.6 million over
and above the normal expenses for that comprehensive high school.

- Local resources support this initiative at a time when Federal dol-

lars are coming to Pittsburgh at a reduced rate, ap'proximately 25
percent reduction over the last 3 years. The level of State funding
over the past 5 years has gone from 40 percent to 32 percent. While
we agree that new and better qualified teachers -are a necessity,
given our situation we are vitally concerned about the in-service of
our present teachers. They will be teaching our young people for at
least another 10 to 15 years.
. No. 2, we recommend greater advancement of the LEA’s in the
~. . design of the National Science Foundation nts for pre-college
« programs, particularly those awarded to higher education institu-
" tians. The history in this area is dotted with cures for ills long
befor‘e‘the,v\havergeen properly diagnosed.
No. 3, we Tecommend consideration of increased scientific under-
. standing for all citizens regardless of their mission in life, While
more gcientists and.engineers are needed to enhance technology, a
well-educated citizenty. is a necessity in order to establish and
inform consumers for that. technology. -

¢
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Fourth and finally, we recommend that the National Science
Board proposal for regional science centers to educate teachers,
students, and parents alike be undertaken and given strong recom-
mendation to this committee.

We have also appended an abstract for such a center designed by
Pittsburgh teachers as an appendix to our testimony.

Thank you.

[The prepared statement of Dr. Herman follows:]
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MATHEMATICS AND SCIENCE EDUCATION IN PITTSBURGH: A STATUS REPORT

Recently, dozens of blue ribbon commissions and distinguished scholars \
have published status reports on the healih of American public school education. .
The focus of the hearing today is specifically on the status of science and N [
mathematics education. Ths pmier study of those areds was that of the
National Science Board lessiqn on Precollege Education in Mathematics, Science,

and Technology. The report entitled ‘Educating Assricans for the Z1st Century," *r
doamented deficiencies and made recommendations in msny major areas affecting
the quality of i{nstruction. This report will be a short status report on those \ -~

areas as they relate to the Pittsburgh Public Schools.

QULUM

in 1980, the Pittsburgh Bosrd of Fducation identified increased studant
achievement as their top priority. The ﬁjor pmgrmtic effort which has bees
initiated to promote student schieverwnt in the basic skills arecas is the .
Monitoring Achiewment in Pittsburgh (MAF) progfin. The MAP program seeks to
.intggrate jnstrurtion ad testing through the specification of instmtm -

objectives which form the core of the mrriaum.m lr.bievmt on
each of the objectives is then men!ured !;y frequent testing with instnments
which are linked directly to the instruction. The tasts are scored by computer,
and the results returned to teachers within 10 days for their use in plamning
instruction. The result is & program which seeks to focus all partners to,

the educational enterprise (teachers, students, and parents) om clearly st}md
leamning outcomes. Further, the MAP program provides diagnostic information
regarding students' performance. This pemits teachers to adjust instruction in

appropriate fashions to assure that all of the desired outcomes are obtained,
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Qurrently, MAP is fully operational ip three academic areas: mathematics,
grawrar/camposition, and reading. In addition, s-pilot program is underway in
the area of Critical Thinking. This latter program is scheduled for full
adoption in the 1984-85 school year. Development of the project in each of -
these curricular areas has followed the same pattern. First key skills are
identified for each grade level. Newt, these skills are described in terms of
instructional objectives, and appropriate tesching materials are identified
for each objective. Finally, test items are developed to assess each of the
objectives. Pilot efforts o evaluate items and testing prm;es are undsr-
taken before full implemsntation in each subject areq.

As 2 result of cur Monitoring Achievement Program and related staff training,
we are pleased t¢ report that cur ac’ ievasent scores s#re climbing. This year,
71% of cur students in grades 1 to 8 scored st or above the national nomm in
mathematics. This is compared to anly 57% three years ago. Each percentage
point increase refiect the scores of approximately 210 studemts. Thus, the
increases in this year's scores mean that 2900 students have moved above the
national norms in the past three years. .

La~c year was the first administration of standardized tests to students
enrolled in elective mathematics and science courses at the secondary level.

The results by subject are includsd in an appendix attached to this doament.
The results establish two goals for secondary mathematics and sciance in
Pittsburgh. First, we must increase the percentage of students scoring at or
above the national averages. Second, we must increase the percentage of studants
enrolled in those elective courses.

Chrrently, we are invo'ved in extending the MAP mathematics program into
the secondary schools; focusing the program on higher order thinking skills; and
facilitating the movement of studen§ to incrsasingly more d’fficult objectives

when they achieve mastery of their present levels,
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Qurriculum work to establish grade level cbjectives in science and tech-
nology educatian began this year. We envision a contimuous revision of those
objectives over the next several years. Input. in this process has been
solicited from an advisory group consisting of representatives of local uni-
versities, industry, and professional scientific organizations.

TEAGIER INSERVIGE' . ' :

Elementary Schools
Elementary school teachers usually have very little formal training in

the teaching of science. They are uneasy and inadsquate when sthaient interests
and questions exceed their kmowledge; e.g. if worms don't haww legs, how can
they move? Quriosity and creativity are stifled when questions are not
answered. Even worse, incorrect informatiom is often taught which must then
be wnlearned later. Tragically, several studies have shoun that students rank
science as their favorite subject at the beginning of the third grade. The
preference, however, steadily declines until science is ranked as the leaslt
favorite subject of ninth grade students.
Science has often been relegated to “hack burner” status. Under the bener
of bach to basics and the press for increased mathematics and resding performance,
time allotted to science teaching is often usurped. In same schools, students
may receive no quality scienmce instructiom at all.
We propose the creation of scim‘msam'.e rooms in all slementary school
buildings. Each room would be equipped with resources and a highly trained
teacher. Students will be scheduled into the rescurce room for instructiom.
Pilot schools are plamned for the 1984-85 school year. .
Quality science teaching cannot survive without the support of the principal. \
Principals, therefore, will be trained to assess the quality of their science f
prograns and devise plans to increase their effectiveness. Inservice for all
clementary principals is stheduled to hegin in March of 1984.
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Middle and Secondary Schools

Middle school science is often taught by ieachers with slementary certi-
fication. Since their formal training is limited, there is a stricc roliance
on the textbook for direction. Laboratory experiences, when conducted, involve
complex apparatus purchased specifically for that demonstration. Emphasis is
usuglly on the "correct results’’ rather than the process of gathering data
to support conclusions. Science is taught as a collection of "final truths"
rather than & series of the "best possible gnswers” to natural phanomena or
questions. Khen tachnology advances, instructional chsnges must wait uneil
the next textdook adoptiocn. ‘

Secondary science instructors teach with a set of false sssumptions,

They assuse that snxdlents have learnal the basic pretoquisites for biology, -
chanistry, and pﬁysim. Growping for instruction is either difficult to achieve
or non-existenrt. A result is z proliferatiom of science courses which often
have overlapping cbjectives. Perscnal satisfsction wsually results only from
the exceptional achievement of a few.

In cocperation with the University of Pittsburgh Leaming Research and
Dsvelopuemt Center, a proposal has been submittad to the National Sciemre
Foundation to fund a three year training program for middls school science
teachers. If funded, the project will identify those concepts which are essential
at those grade levels, and the most effective means of teaching those concepts.

In Pittsburgh, the average high school tescher has besn ‘teaching for 15 years,
11 of them in the same building. lhorshelusawleted'lmter'sdeme. but
again, on the average, that was five years ago. m“hmmuirmts for
contimiing education for Pemnsylvanis certification.

To meet the needs of secondary schools, the school district established a
teacher canter at our Schenley High School, & fully operating comprehensive
high school in the heart of the city. Over the five year life of the center,
svery secondary teacher in the district will be required to attend.
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Each teacher will participate in an eight week 'tmini-ssbbatical’’ during which
they will be imwlved in seminars and cluisses, participate in a clinical
training program, conduct independent research, and/or engage in one of a variety
of extermnship placements.

It would not be fair to end this part of my testinony with the impression
that we do not hmmywtswum science and msthematics teachers. The
Pittsburgh Public Schools has consistently produced its share of Nationmal Merit
Finalists, Chamistry Olympics, and American Chemical Socisty Contest wimmers,
as well as other meritorious recognition, It is just that we recognize much
ore to be sccomplished. )

GRAIUIATION REQUIREMENTS
Saxents in the Pittsturgh Public Schools are awarded differentiatsd diplomss,
The minimm requiresents are two nits in sathematics and two units in science.
The academic dipluma requires an additional mathematics courss, btut most students
also elect an adlitional science. With the freslman class of 1985, all Mu
will need three units of each for graduation. This is sumarized below:

PITTSBURGH PUBLIC SCHOOLS GRADVATION REQUIREMENTS

Present Minimum Present Academic Proposed 1985

English
Mathematics
Science

Social Studies

Electives . el

amthar— rve——

Total 19 19 21

Imoinmu
At 2L e
@ A L

* Foreign language --2 #* Arts or Hmanities--2
Fine Arts --1 ‘ gytianl Electives--5
Acadesic Electives--1 ical Educztion--1
Optional Electives--3
Physical Education must be takes during each of the years in all options, but

credit is avanded only with ths 1985 optiem.
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RECOMMENDATIONS TO THE COMMITTEE

We recawend increased foderal support for the purpose of assisting LSAs

in teachsr inservice programs. The cost of the Schenley High School Teacher
Center is approximstely an additicnal 1 1/2 milliom dollars esch year.

Local resources support the initiative at & time when federal dollars coming
to Pittsburgh have beon reducai by approxizately 254 over the last three
Yoirs. The level of state funding over the last five years has gone from
408 to 328, S.B. 2743 of the 97th Congress would hsve been particularly
helpful. mlen;cmmstmwmmmifidWM|
necossity, we are vitally concernsd about the inservice of our presant
teachers, who will be teaching our young people for at least another

fifteen years.

We recommend greater imvolvement of LEAS in the design of Nationa] Science
Foundation grants for precollege prograxs awardsd to higher educstion insti-
tutions. History is well documented with university cures for ills before

they have been properly diagnosed.

We recomwnd the consideration of increased scientific undarstanding for
all citizens regardless of ti‘nir mission in life. While more scientists
and engineers are needed to enbance tachnology, a well educated citizenry
is necessary to establish informed consumers of that technology.

We recommend the National Sciemce Board proposal for regional science
centers to educato teachers, students, and parents alike, An abstract of
such a center, designed by Pittsburgh teachers, is imcluded as an appendix,
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APPENDIX A
PITTSBIRGH PUBLIC SGHOOLS

SUMMARY OF HIGH SCHOOL
MATHEMATICS ACGIIEVEMENT SYSTEM-WIDE

.

h Fercen. Tarcent Parcant
arcsng Scoring Scorisg Scoring
Scoring In The In The In The
AT Ly Above Soctom Niddla Top
Sudjece/ Somber Rasional Quartar Salf Quarter
Populatiocn Testad - Norm Matiosally Bacionslly Natisnally
Algedrs 1 1730 643 1= 49 36X
All Studanta \
Algedrs 1 38 ‘982 - 12 oo 7%
Scholars Only
Basic Algebrs 2¢ §87 s ax [ 4 102
All Stulents
Algedra 2 976 sag 16% sex 268
All Students
Algedrs 2 329 803 L} kTt 6818
Srholare Only .
Calculus 13 703 12 5% | 3
A1} Students :

#Basic Algedrs ! sod 2, a two~ysar course of etudy coverisg the content of {irst-
year algadrs, is dasigned for students who would heve difficulcty cospletisg
successfLlly a ragular cae-yssr algedrs course. Studepts in Basic Algebra 2
recaive the ssme test given to students completing the one-ysar algsbra courss.
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Subdject/
“opulat lon

Physdcol
Seiance
All Studmnts

Biology
Al Stodents

B ology
Scholers Only

Chamistry
All Studsats

Chemistry

Scholars Oaly

ics
All Stodents

Phyeics
Scholars Oaly
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PITTSCRGH PUBLIC SCHOOLS

SIMMARY T HICH SCROOL SCIENCX
ACHII VEMENT SYSTEM-WIDL
TESTS ADMINISTERED MAY 1983

Far-._ant Pescent
Percant 8 oring feorisg
Scoring I The In Ths
At or Adove k.oe Niddle
Rmbdar Xat {onal Quargsy Ralf
Tested Norm Eatfotally Natisaally
1702 3 h L} 4
2720 242 [$}9 463
AR AR [} §s%
1232 262 473 (54
17 562 212 512
a7 3452 [ 1+ 4 492
387 s 1z 813
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APPENDIX €
PITTSBURGH PUBLIC SCHOOLS

GENERAL GOALS FOR SCIENCE AND MATHEMATICS EDUCATION

© The general goala for science sad mathematics education sheuld
include: .

1. teaching for literacy in science a.d sathesatics.

2. <teaching for adaptability in an increasingly tech-
nological society.

3. teaching for congtructive and productive citisenship
in a technological society.

4. -teaching to encourage student interest in scieace and .
technology ae professional and vocational career choices.

ACHIEVING THE GOALS FOR SCIENCE AND MATHENATICE SDUCATION

he P on
Since sciance and mathemstics education has been long

neglected on local, state and national levels, it has not kept
Pace with scientific and techuological advances in the aociety
at large. FPurther, training of science and mathematics ccaehcrt
curriculus devslopmant, and the use of appropriate technology 16
the science and mathematics classrooms, Nave received little
attention and do not reflect the state of the art in science and
technclogy, The outcome of such neglect and lack of attention i
8 tactor in decrsasing anrollsent in sciesce and engineering
courses At the college lavel and a population lacking in the
technological skills and understandings required for job placement
in a highly technoiogical society,

Suggestions for Addressing the Problem

1. Provida support for the Schenley Teachrr Center experience
with additional opportunities for ressarch, peer teaching,
and {dea exchange.

. 2. Establish minimum cospetencies X-12 in science and math
and develop a curriculum which provides an incremental
teaching of majer concepts, skills, and analytical thinking.

3. Provide opportunities for science and mathematics teachers
R-12 to study and discuss teaching problems and their
solutions with scientists from industry and universities.
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Suggestions for Addressing the Problem (Conttnucd)’
§¢. Encourage partnerships detween schools lnd‘tndustzy which
focus on the needs of science and mathematits eduzation.
5. Provide a forum of Sxpertise for the planning, development,
and staffing of K-12 science and math enrichaest pr: grams.

IHE PITTSBURGH INSTITUTE FOR TEACHERS OF SCIENCE AND NATH

. An institute is proposed to provide leadership in -og;inq
identified needs in science and math.- Pitesburgh science teachars
have recommended the following programs and gervices.

1. Workshops/Seminars: It is recommended that pPrograss de
modeled after the Hational Science Poundation Institutes for
science and sathematics teachers. They could provide in-depth,
hands-on experiences with science and mathematics curriculum and
process. The workshops would provide instruction and up-dating
in scientific and technological advances as well as in methods and
strategies for teaching science and mathematics. Suggested
topice for workshops/seainars include:

a8, dsvalepment of a l-lzk-cloncc and mathematics curriculum

b. development of laboratory sxercises and investigations
in scienca and sathematics which exesplify the inquiry
process

c. developmant of teaching modules for special topics in
science and mathematics .

d. integration of the science and mathematics curriculum
with instructional programs in the practical ares

e. review of new and special topics in science and
mathesatics
technological innovations
developing teacher computer literacy

h. computer assisted instrucetion

i. curriculum review, svaluation and revision

}J. reviewv and evaluation of curricular materials and

> teaching aids
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2. Laceuronggg;;ggglal The frequency of such programs would depend
©n teacher needs and interest. The following recoumendations are
made:

&. current -esearch in science and mathematics teaching
Telating to such issses as the sequencing of instruetion.

b. system-wide, disciplihe-based, meet and discuss sessions
relating to problems and nesds of science and mathematics
education ang teaching.

C. presentations by gquest lecturers on special topics in
science and mathematics. Lecturers could be recruited
from 1local colleges, universities, businesses and

industries.
3. Informaviondi Servigas: It has been recommended that the Institute

provide;

&. a professional library including textbooks, reference
books, information retrisval systams including access
to computer data banks.

b. dissemination of Raterials, modules and curricula
developed in center workshop.

€. disssmination of journal aricles or Tesearch reports of
interest to teachers.

d. video tapes of spscial programs, filas, lactures by
district teachers or by visiting scientists, angineers
and :eqh.uictm.

4. i nt and Supsl tear: The difficulties attonding the
purchase of expeinsive and infrequently used equipment and supplies
could be surmounted by purchasing such items on & systes basis
and digtributing them on a call and pick-up schedule.

5. Demonstrations and Displays: Science and mathematics equipment
and supplies, ae vell as teaching atlds, would be damonstrated
and displayed by company representatives to aid teachers in
svaluating such items for possible purchase.
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Special Events end Programs: The Institute would become the

center for:

a.

adule ducuuion groups of issues md topics in scisnce
and technology. )
adult education in science, technology and mathematica.
progrars to help parents help their children learn
science and mathexatics.

activities such as chose sponsored by the American
Chemical Society Bducation Committse and the Council

of Mathamatics Teachers.

special student programs such as science and mathematics
<onferences or lecturss bdy visiting lciontutl.
uthmucuu. and’ “efigineere——. . . :
dsvelopment and productios of science md mathexatics
teaching kits for elementary science and mathenatics.
Bestings and discussions between teachers and practicing
professionals in science, mathematics, and related fields.
staging system-wide participation in the Buhl Science
Fair, Junior Acadamy of Science, Pittsburgh Engineering
Program, Superbowl of Problem Solving, Math Olympics,
and the American Chemical Socist - Contest,

developing a city-wide network of science and math
sentors who will sponsor exceptionally arle students with
original research.
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Mr. WaLGaeN. Thank you very much. We appreciate that. Those
are very direct suggestions,

Let's turn to Miss Joyner.

Ms. JoNER. Thank you, Congressman Walgren.

name is Shirley Joyner and I am presently board president
for the school district of Penn Hills:

School board-members volunteer their time and we are elected
and serve without pay. We do so because we realize that the next
generation is our most important set and we want to participate in
preparing them for the challenges that lie ahead.

Penn Hill, perhaps, typifies most of the school districts in the
Nation. We have experienced a key decline in student population,
an eroding tax base which I am attempting to provide our schools
witlh programs to meet their needs in an ever-developing technolog-
ical area.

As g school board member, I would like to present some perspec-
tives as to ways by which we might begin to prepare education in
the science and math areas, some of which are frayed.

Your current focus and debate on education in helping to identi-
fy some of the problems such as the hiring that you are having to
take certainly is a step in the right direction.

Second, changing the attitudes of the public toward education,
we know how difficult it is to change attitudes, however it can be
done. The public must begin to demand excellence from our chil-
dren, the schools, teachers and school boards.

As you all know, children will do what is expeted of them. If it is
mediocrity, that's what we will get. If it's excellence, we can get
that as well. One way that we might begin to change attitudes in
elementary and junior high school students might be by way of
contests, contests in math and science similar tc those of the na-
tional spelling contests. So far, it has not cost you anything or cer-
tainly from those first two, the costs would be very minimal.

However, the next area will begin to require some funding.

In order to develop in science and math, the student must be
able to read. There should be grants to d«elop skills of teachers so
that they will be able to teach our children to read.

My next focus and my main focus is in the area of orientation
and development of technical skills where efforts must be ad-
dressed so tha. teachers will be able to gise the students the neces-
sary skills around competencies which will make them competitive
in the future marketplace. .

My perception as a board member indicates that a stronger and
closer tie is needed to be develo?ed between industry and educa-
tion. These ties could be in the form of CETA, like programs for
math and science teachers. By this I mean that Federal legislation
which would allow tax incentives for industry who would hire the
science teachers for the 3 months from the summer when school is
not in session, thereby helping topnotch science and math teachers
supplement their salaries and at the same time allowing them to
keep their skills current on the scientific and mathematical a‘p li-
caticl)(n of theory being implemented in the programmatic world of
work.

At the studentlevel, other options for joint efforts between edu-
cation and industry can be explored. For example, student fellow-

v
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ships could be extended so that students might be able to work in
- industry in the areas of math and science. Such programs could be

based upon a similar structure to our vocanonal distributive educa-

tion options and would provide onsite application experience.
Payment for such work ?ﬂ’ not be the form of scholarships or

holarship aid to the math gnd sciences oriented students.
These programs would hdve to be jointly defined between par-
ticular industries, institutionys of higher learning and low-cal school\
districts.
e second area of eoopex‘ntxon between business, industry, and
. education could be undertaken in the development of comprehen-
sivelexaminations based upon clearly established content roles that ‘
result in varying degrees for students to participate in schol- -~
arghlp activities. The funding of which could come from business in
industry.
And finally, another approach might be to expand an advanced
placement course offerings in math and science whereby utilizing
the funding for such courses could Le based upon the funding for-
mulas similar to those now in application in the special education
areas.
\ I beéteve that initial steps have been undertaken in western
Penngylvania through the math and science acadernies tc encour-
age a/ linkage of education to business and industry. It is my belief
that a stronger affiliation between public education, institutions of
h:gh r learning and business and industry must coexist in order
that tudents may be provided with a basic background and funda-
menﬁ.al skills and knowledge that will facilitate movement to either
industry employment from a high school or technical pro-
gr or agencies to a college program that is designed to meet the
future needs of the marketplace provided within our free enter-
prise economic system.

Thank you for the opportunity to speak and I must say that this
is my first, but I am very happy to have participated and to have
heard all of the other presentations that have been made because
it certainly is an ir _ ~rtant aspect to our educational beliefs.

[The prepared statement of Shirley Joyner follows:]
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TESTINGNY PEESETNXD T0 THE
BUSE SUB~COMITIIE 0N SCIENCK, RESEARCH AND TECHNOLOGY ’ \
by
Nra. Shirley Joyner, Mrasident
Pann Hills Board of School Dirsctors

COMMIITER ON SCIENE AND TECSNOLOGY

Cectlemen, xy nams 45 Mrsy. Shirlsy Joyner, aod I em curvently Board
Presidant for the Pena Hills School District. Meon Hills operatss comprehansive
Froirams for studsuts in kiodergsrten through grade 12 coveriag basis education,
speciel education sad vocstional edusation. Pens Hills, perhaps, typifies many
of the factors which are affecting wost school districts within the westers
Feansylvania ares, ths State of Penasylvenis and the nstios, 45 general.

Since 1978, ocur district hes sxperissced ower a 42X reductioco in the
cumber of studsats which we currently serve. Many factors sy he idantified ap
sentributory to this phenomsna, but :bol_bonal 1ice s that local districts and
school dosrds wust attespt to ww“o‘ ’eoatlmlu Programs to meet studsat needs o

. 88 ever-dsveloping technglogical ers with a tax bass that is not growing at the
S4ma vats a3 previous levele of inflation. Our discrict has been fortunate to
maintain both a good quslity of studant body and high cs”ider teacher. The problew
shich doas exist, however, {s that with the declining studest population, the
discrict has also sxperianced ths need for reductions {s tesching staff., This mesns
that in our district, the general level of sxpariesce for tesching staff is st 10
OF MOre yesrs. An sdditional concern 1s that cootinuicg student declioes sre
anticipated over the naxt ssveral yoars based upon our momt current and accurate
projections. Reduction {n teaching staff will undoubtedly bs @ continuiag prodles
to be faced. Cowdined with the more mature staff is ths phepomens of s mors rspidly
¢xpanding tachoology in the math sod science sfess. Such tachoclegical revolutions
Present coordinatory problsms in maintaining professiocal levels of preparation for
all steff amploysd within the district. Students do contioue to receive high quality
iostruction {n tha dasic skills of resding, writing, spelling, etc. It is {a the
orientation to the technical basged topics and fislds where efforts wust be addressad
o provide expanded opportun{ties for students to §ais both skills and competescies
which will aake them competitive in the Muture msrkstplace. Lo
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Qur district has nm. supportad s broad-bassd sducationsl progr= with
requirsmants for gradustion éut sxceeded State minimme. We srs supportive of
{
those directions being taken by the Covernor, the State Board of Education and the

Iy

legislsture in affirming s to excsllencs is sducstion.

- Bearings such ss s8 have focused pudlic sttanticn to s prodliem snd
they halp to develop s att{tuda of undsrstsndicg dy the general populace that
exphasizes the sinogle most

° is 1ts huran potsntial.

t rasource of any community, stats or naticn
cancencration of fiosuces to develop s naticn's humsn
resousrces i{s, I baliave, single most important valus that‘can be held by soclety.

At the cl-azcyisehool lsvel, coatiouation of 2 commitmsnt to axcellence
1o the acquisition of bntcilﬂlh i3 desirsd. The ability to read and che commit-
mant to teach resding 1s s c&nuqautu to mlocking the doors into science and msfli.
This should continue. It 1is also perhaps desirsble to craats a systsm either locally,
regionally, stata-wids or nationally to recogoize student axcellsuce in the scquisi-
tion of sciantific koowladge. (This conld de #isilar in structurs to #vards currently
grantsd {n the srans of sthletics, 1.s., Dial swsrd, Beisman trophy, sts.)

My perception as s board masbar {ndicates & stronger asd closer tie nseds
to be developed Detwesn i{ndustry and sducation in both fdestifying cowpetencies,
steas of expertise sod 8 commitment to funding such programs. Munding could be under-
taken at both a tascher lavel and & student level, For exasple, at tha tescher lsvel,
it would be desirsble to be able to sttract and hold highly giftad scisntists end
mathematiciaans who could hsva s lsval of expertisa io the instructional programs that
would maintain current compatency with the téchnological revolution., Commitments
from industry could coordinatorily be scheduled to provide & contiguing summar level
of ssploymot in technologicslly related figld experiences. This would provide a
compatitive salary base with industry, which 1s tow drswing many mathematicisns and
scientists from the cduen_ionnl srens, and still kesp the staff member current OB

the scientific and ssthamaticsl spplicstions of theory being i=plemeated in the
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praguatic world of work.

At ths studeat level, other opcions for Joiat sffort between sdu~ation and
industry ghould be explorsd. For axampls, student fallowships could be extandad to
work 10 industry in the areas of sath and scisnce for outstanding studases. Such
programs could bs based oo a similsr structure to our current vocational educ tion/
distridutive educetion options sod would provide m-sits applicaticn axpsriaence.
Paymnt for such work could be 1o the form of scholarships or scholsrship atd ¢o
the math and scissce ortsated studsats. These Programe would have to be jomly'
dafiosd detwesn particular {ndustries, institutions of higher educstion gad local
school u.tric:g.

A sacond afes of cooparstion betwasn business, industry and education
could be undertaken in ths development of comprabansive sasmiostions based upon
clesrly established content objectives, the results of which would produce verying
degrees of scholarships or aid based upso student performance (and oy other factors
as nx; be {dectified) with funding of such -d.mm:ﬂztp aid coming from businass and
industry contridutiocas. Such contributions could, of course, D & tax deductibls
iocentive for private enterprise participants. Su¢h examinarions could de davaloped
through the joint »fforts of isdustry, educetricoal {nstitutions, or staste and
oaticaal goversment educsticnal agancies. Such gxsminaticos ghould bde comprahensive
and rigorous - aod reward scudent sffort in the acquisition of mathsmatfical snd
scientific cechnical knowledge.

Other approaches might slso be tnvestiggted 1n steguraging school distrists
£o sxpand gdvaaced plscement course offerings in cia wath/sclesce areas by utilising
excase cost funding formulss eimtlar to those now in spplication in the special
educstios arsas. These might particulerly . spplisd to {scantive grants cargeted
towsrd gifted sducstion or to students who could qualify and maintain g high level
of performance {n advanced pPlacemsnt courges,

Thar. have beesn, to uy uoderstanding, initis! steps undercaken throush
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satbsmatics end scisnce academies in westeru Fannsylvsois which hgve addressed a
iong rangs plan to dmprove thass aress Dy {dentifying currant examglity fprojects
asd sttempting to encourags & business/industry linkags to educetion. It is w
belisf that & stronger affilistics batween public educatica, Lmstitutioms oi
highar learning, and busiocsss/industry must co-exiet in ordsr that studests may
b providsd with tha basic background and fundsmental skille and ksoviedin ther
will facilitats movemsats to either direct indsstry saployment fiom s bagh echool
or technical program, Or accass to 8 rollage program that is designed t© mat the
futura nesds of the marketplace provided within our free saterprias, scowmic

systeu.
Thank you for the opportunity to pressst & point of view from 3 school
board oesber.

Mr. WaLGgeN. Yes. There are a lot of kids out there who depend
on our doing the best by them, particularly when you think of the
gap between the society pickup in jobs and industry and the educa-
tional system, I think, so often we hold out promises that then are
either not filled and great disappoints occur or we just are not
really filling in that transition so that there is a relevant skill.

I certainly appreciate your participating on that fundamental
point that you make. '

Father Lﬁng. Welcome.

Reverend!LanG. 1 will talk about the course offerings in the ele-
mentary and secondary schools in the Catholic Diocese of Pitts-
burgh in mathematics and science and some observations on the
programs, the manner in which they are taught, the outcomes and
the achievements of students.

I think it is necessary to say in the ning that the course of-
ferings do not seem to he the problem. Schools everywhere are of-
fering calculus, physics, computer literacy, and other ’Prqgmms
that give young people insight into the areas of math and sciences
intended to prepare them for college and university training and |
think the previous testimony people here have indicated the con-
cern about curriculum. ,

There is obviously a shortage of math and science teachers.
There is also a universal shortage of good teachers. Teaching re-
quires peogle who are prepared to give the time and put forth the
effort to challenge and inspire, not just to teach the course offer-
ings. True education creates curiousity, a sense of inquiry and the
ability to reason through a problem. Such a disposition is basic to
the rrocess of learning. Obviously, money can be thrown at this
problem, but it is a readiness question rather than a program prob-
lem. Imaginative teachers must be attracted by the satisfaction in-
herent in teaching and by the respect the community offers to a
teacher.

Today there is little reason for a young man or woman to enter
the teaching profession. If we are to attract quality people to edu-
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cation, we must enable our young people to see that achievements
dre possible to them, not only financially, but personally.

In the narrative which accompanied your letter, there was con-
cern by students in our schools not being of the same quality or
attaining the same achievement levels as students of Japan, \{'est
Germany, and the Soviet Union. This is probably a very valid ob-
servation.

It is necessary, however, to see that our goals for education are
different. In the United States we have com ulsory education.
Young men and women are required to attend school until they are
16 or 17 years of age. The pur of our educational program is
not only to create scientists an mathematics, but our philosphy of
life and political structure demands a broad-based education pro-
gram as a means of improving the quality of life for our citizens. In
a democratic society it is necessary that we have an informed citi-
zenry and compulsory education, although there are many draw-
backs connected with it as a means by which we obtain that.

It is intended to provide a level of education that will result in a
good and informed citizenry along with growth and scientific exper-
tise,

I would hope that no one would want to exchange intense scien-
tific education for a few for the appropriated education of all.
Hopefully, we would be able to accompfish both goals, education for
an informed citizenry and the development of scholars, researchers,
and scientists to enable us to maintain our place in the world
market which provides for our national security.

Previous testimony in alluding to the Soviet Union and to Japan
talked about the tremendous progress that had been made educa-
tionally in those areas. I think that we fail to realize that they are
dealing with a very limited number of people and that the educa-
tional pr(:‘grams within the United States, whether public or pri-
vate, are dealing with a very broad spectrum of the ponulation and
that in dealing with such ﬁ;rge groups of people and varying de-
grees of ability there are inherent progisems.

It is necessary, however, to recognize that as world leacers not
only in the political but economic arena that it is necessary to fro-
vide scientific leadership as well as to maintain our quality of life
We may have reached the point in our society where if we are to
maintain economic development and national security, we have to
place the responsibility for technical education upon the corpora-
tions requiring them 1o provide workers with the specific technical
training that is necessary to accomplish very specific tasks neces-
sa%for their manufacturing process.

ucation is primarily for fullfilment and the development of the
individual. Math and science are but a small dimension of true
education. A person must be able to appreciate art, music, litera-
ture, and the knowledge of history that will make life meaningful.
As important as math and science are, economic and national secu.
rity ec?l?cation should not be identified with competency in scientif-
ic areas.

The educational program is motivation and expectation. Does so-
ciety judge education to be important? What message does our soci-
ety communicate at-out the value of education. What is the impact
of the weakening family structure on the process of education? Is
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there anyone here that cannot attribute much of the motivation for
their success to a mother and father and teacher and, the value
their parents associated with education? In our society where there
is a breakdown of the family unit, not only is the family in trouble,
but education is in trouble as well. In many family units the pur-
suit and motivation of achievement have been removed by the
breakdown of family structures.

Expectation is a critical part of education. Someone once said,
aim at nothing and you will hit it. In many cases we do not create
goals for our young people. If there are no goals, what is there for
our young people tg obtain. Do educators set appropriate goals for
all students, not just for nuclear physicists, but, for the student who
is going to struggle with world geography for the basics of reading,
writing, arithmatic, and reasoning. Have minimum goals become
the maximum level achievement? I do not think that we are set-
ting the appropriate expectations regarding behavior nor for aca-
demic achievement. We must motivate all students in areas of
math and science. We must help teachers by staff developent pro-
grams which would assist them and motivate them as teachers.
The National Science Foundation programs for math and science
' teachers as they existed in the past were a great source of assist-
ance to teachers and inspiring outcomes of math and science pro-
grams that were carried over into the classroom.

Everyone seems to be talking about the National Science Foun-
dation and although I am a few years removed from the area of
principalship involved in curriculum development, I honestly be-
lieve that the National Science Foundation was out of business. I
have not heard much about them for so long and the point that
was made previously that the Congressman made that may be the
involvement of the National Science Foundation is a! a level tha. it
is not impacting upoh the classroom achievement. I can remember
10 or 15 years ago that teachers were attending National Science
Foundation programs every summer and would come back highly
motivated with new insights and new ideas and I simply have not
- heard about that kind of outcome in recent years.

Programs for students such as the Junior Academy of Science at
Pennsylvania State funded organization stimulates and promotes
interest in the development of research projects and personal inves-
tigationg. I think it would be a mistake to put more demands upon
school curriculum. Programs are sufficient to prepare students for
college. Emphasis must be directed at increasing motivation and
expectation of students and teachers so that we will value learning
rather than to see it as a commodity for economic gain.

[The prepared statement of Father Lang follows:]
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TESTIMONY TO COMMITTEE ON SCIENCE ANﬁ TECHNOLOGY
UNITED STATES BOUSE OF REPRESENTATIVES

February 10, 1984
David L. Lswrence Convention Center
Pittsburgh, Pennsylvania

Cent lemen:

I will attach to my testimony the course offerings in the
elemantary and secondary schools of the Catholic Diccese of Pittsburgh in
mithenatics and sciunce and some observations about the programs, the manner
in which they are taught, the ocutcomes and the achievrments of the students.

1 think it i§ necessary to say in the beginning that the
course ofterings do not seem to be the problem. Schools everywhere are e
offering calculus, physics.:conputer literacy, and other programs that give
young people insight into the areas of math and science intended to prepare
them for college and university :ra;ning.

There is obviously a shortage of math and science teachers. ‘\
But there is also a universal shortage of Scod teachers. Teaching requires
people who are prepared to give the time and to put forth the effort to
challengehand insgire not just to teach the course offerings. Irue, education
creates curiosity, a sense of inquiry, and the sbility to reason through a
problem. Such a disposition is basic to the process of learning. Obviously
soney can be thrown at this problem, but it is a readiness question rather

than a program problem. Imaginative teachers must be attracted by the

satiafaction inherent in teaching and by the respect the community offers
a teacher. Today there is little reason for 8 young man or woman to enter
the teaching professfon. If we are to attract quality people to education,
we muet enable our young people to see that achievements are possible to thew

not only financially but personslly.
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TESTIMONY TD COMMITTEE ON SCIENCE AND TECHSOLOGCY
UNITED STATES HOUSE OF REPRESENTATIVES - Fabruary 10, 1984

page two

~ In the narrative which accospanicd yébq letter, there was
conceth about students in our schools not being of theksana quality or
requiring the same gchievement levels as students of .pan, West Germany
or the Soviet Union. That is probably a very valid obserdatjon. It ig
necasgary, however, to see that our goals for education are Mifferent.
In the United States we have compulsory education. Young men wnd women
are required to attend school until they are sixteen or sevent\en years
Icreate

of age. The purpose of our educational progran is not only to

]
sclentists and mathematicians. but our philosophy of 1ife and pélxtical

structure demands & brosd based educational program as a means|of improving
the quality of life for our citizens. In a democratic society, it is
necessary that we have an informed citizenry and compulsory education
although there are many drawbacks connected with 4¢. It {s iptended (;
provide a level of education that will result {n a good and 4nformed
citizenry along with growth in scientific expertise. I uoulé hope that

no one would want to exchange intense scientific education fbr a few for
the appropriate ed&gstion of all., Hopefully, we would be a&le to accomplish
both goals; Cducﬂti; for an informed citizenry and the deielopment of
scholars, researchera Pd scientists to enadble us te maintafn our place in
orld markets and to pr&ﬂlde for our national security.

1
It i{s necesyary, however, to recognize that §s a world

! leader, not only inthe poli>\cal but economic arena, it is gecessary to

provide scientific leadership s well 83 to waintain our qudlity of life.

We may have reached the point fn our society where if we ard to maintain
economic development and natignal security, we may have to ace the

responsibility for technical dducatior upon corporations, rebuiring them
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TRSTIMORY TO COMMITTEE ON SCIENCE AND TECHNOLOGY
UNITRD STATE HOUSE OF REPRESENTATIVES - February 10, 1984

page three

to provide vorkers with the technical training that is necessary to
accogplish very specific tasks necessary for thgé: sanufacturing pro-ess.
fducation is prisarily for the fulfillsent and development
of the individudl; math and science are but a small dimension of true
sducation. The human person Tust be adble to appreciate art, music,
literature, and the knowsldge of history that will sake life meaningful.
As important as math and escience are, sconocmic and national security
aducration should not be identified with competency in scientific areas.

The aducational problem i{s motivation and expectation.

Dous #ociety judge education to be important? What message does our society
communicate about the value of education? What is the impect of the
weakening family structure on the pfocess of education? Is there anyone
here that cannot attribute much of the motivation for their Success to a
sother and father and to the value their parents associated with-education,
In ouf society taere there is 8 breakdown of the family unit, not only i
the family in trouble but education {s in trouble as well, In many family
units the pursuit 4nd motivation to achieve has been removed.

Expectation 18 s critical part of education. Someone once
said sin at nothing and you will hit it. In many cases we do not creste
goals tor our yeung people. If thers are no goals what is there for our
young peopic ta obtain? Do educators set appropriste goals for all
etudents? ~ot just for the nuclear physicist but the student who {s going
to struggle with world geography and the basics of reading, writing, and
arithmetic, and reasoning, Have minfmum goals become the maximum level
of achievement. I do not think that we sre setting the appropriate expecta-

tions regarding behavior nor for acadesic achievement., We must motivate
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TESTIMONY TO COMMITTEE ON SCIENCE AND TECHNOLOGY
UNITED STATES ROUSE OF REPRESENTATIVES - February 10, 1984

page four .

all studedts in arsas of math ‘and science, ve must help teachers by
staff development programs which will assist thea and motivate them as
teachsrs. National Science Foundatior progrems for math and science
teachers a6 they existad in the past were a great source of assistance
to teachers in 10spiring outcomes of math and scl{ence programs that were
catried over into the classroom.

. Programs for students such as the Junior Academy of Sci ice,
a fcnnsylvanxn State funded grglnisntiqn; stimulates and promotes interest
through the dcvelopwcn& of research proj;étl and personal {nvestigations.

1 think & mistake would be made to put more demands upon
schoc?! curriculum. Programs are inificicn: to prepare students for college;
emphasis must be directed at increasing H;tivlcian and expectations of
students and teachers so that we will value learning rather than to see it

as & comnodity for economic gain.
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O SCLENCE AND MA'
scisicy:

Catholic secondary achools offer basic core curriculum in science
sducation with revisicns responsive to chmp and neads; the cun'iculu- is more
traditiondl and academic. Sclsnce staff ie constant, X

Envircomental coursss have bean iatroduced ia recent yesrs as well ss
the two yesr science Tsquiremsnt for graduation, Acadeaic studants are schaduled

‘ for dlology and chemistry and Bay choose other electives such as Cheaistry II,

Fdyeice, honore tourses, or fuman Phymiology. Course offerings differ with tha
schools, Other studsnts are schaduled for Blology snd Earth Sciencs, or a
scisncs course of camparabls ‘di.ﬂtcu.ley. )

The future trmad of eowuur software for laboratory sxperiments
offere s nev world of ladoratory sxparisnce uzmu« in & vacuus with no dmgtr
of spillege or threst of ncctdn:. The transition will take place slowly but tha
initial con factor will dalmce th sver sscalating eo;: of chemicals.

Ladoratory q:pcr’n_ncu are’ ft;-n hand experiencas - {f thay are {n thg
laboratory sctting of on tha oomhr screen. y

Ssphasis n uu;co sducation or mathematics hss besn and aust’ be
pmblu‘laolvmg and critical thinking. N N
MATHEMATICS: ‘ . Y

The curriculum io Mathemszics nesds to be judged sccording to changing
téchoology. Tewts are tsinterpreted to tssch skills relevant to today's world.
Computers frae atudsats to think and be asccursta, Agatin, critical thinking
cnd uulyticnl thinking necd to be smphasized so that &CCuUTAts PrOgTrams can be

vrt:un.

W naed to ed & our teachers for the future of computers and all
the poseidilitien of the prasent. Teschers nesd to fesl qualified to teach
thess sk‘lls. Students of computar anter the job market, not education. Will
certification for computer sducation be independant of mathematics?

‘e
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Thought shouald de given to sa-establish the National Science Found=-
ation Crants. Continuing sducation is a solution to computer edocstion.

Although Catholic secondary schools offer a total curriculum of
nathemat ics of ferings, including courses for collega credit, we realize that,
although oathematice has svolved through the ages, computer is the trend of the
future.

Computer education, with emphasis on computer ethice and development

of commumication skills is our thrust for tue future.
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NATURE OF SCIENCE EDUCATION IN
THE PITTSBURGH DIOCESAN SCHOOLS

Science educatios in the olclintl(g scheols of the Diccese of Pittsburgh

el

19 essential To the total educeticsal process. The durriculu- Guidelines as

udo{ted'&y £§§.§}6Eitt-csaag the four interlocking dimensions of Scisnce

e

Education - process, coﬁcéﬁ!. tréchlr. and ;féalnt. The Leachet provides a

contiouum of experiences for the students while at the same time the student
has an opportunity and responsidility for plamning ihv'atigaticnl. The
teacher creates a lesrning ebvironment that s discovery-oriented ﬁhlle the
student is creatively engaged in the laarning procese. 0Npen discussion and
tn:cract}on i encouraged.

Performance objectives are outlined in the Curriculum Cuideiines to be
conpleted st euch of the three organizational levels - Primary (K-3),
lnteriediate (4-5-6) and Upper Elemeantary (7-8). These objectives include
physicel, sarth, life and space science.

Because of the philosophy of our schools there is a strong emphasis on
respect for life, care and conservation of naturel resources, and socisetal
ethical/moral issues of the times.

It {m our goal to develop those ekills that are basic to critical
observetion problem solving, decision making and values.

QUALITY OF SCIENCE EDUCATION

In October 1984 the Stanford Achievement Science test will be sdministered
to fourth, sixth, and eighth year students. This will give us a standardized
test 0 sewsure [e outcomes of our Science objectives.

Pragently, our evaluation s that our desired goals are being achieved.
This I8 based on the tact that 80 of the students in a given class are making
govd progress sud the remainder are improving. Observable evidence indicates
that BOX of students progress to the limit of {ndividus’' capabilities

achieving mastery of performance objectivas.
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No seasgrable instrument cxccpé teacher made tests have been used since .
the 1981-82 school year.
Of significance is the fact that ovar 75% of 7th and Bth graders parti-
cipating in the Junior Acadesy of Scisnce and Allegheny and ycutnorelnna
Counties are from the Pittsburgh Dtoclnn‘ Schools reprasenting 453 of the
591 students (1983-84 year) demonstrating intarest, sptitude and achievesent.
Consistently, our Diocesan participants receive lst avards at the

State lavel,

TIME ALLOTMENTS
Primary - 75 minutew per week

Intermediate
4th yvar ~ 145 minutes per week

S5th & 6th year ~ 200 minutes per week
Uppor Elementary

7th & Bth year - 200 minutes per week including lab.

SugRestfons:

Since the Pemsylvani® Junior Academy of Sci/nce is s state-wide organiration
designud ¢o stimulate and promote interest among Science Students through the
development of research projects and investigations, it is recommended that this
organization be put on a parmanent basis financially through state allocated funds
as 80 other Acadeniss do in $0 many other states. The year to year basis on
vhich the Academy now trests hinders the expane}an and growth of this organization.

Students participating in this program are emcoursged to conduct scientific
investigations, prepare a written report, and present an oral discourse on their
findings at the Reglonsl Meetings. At the Annual State Meeting the best papers
from gach Regional Meeting are presented. At both Regionsl and State Meetings

papers presented are evaluated by a panel of judges.

Outstanding students from our schools are identified and receive encouragement

f0 pursue @ career {0 the scientific community through this organization.
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t
NATURE OF THE MATHEMATICS PROGRAM
OF THE PITTSBURGH DIOCESAN ELEMENTARY CCHOOLS

et

1
‘ The Mathematics Lurriculu- of the clemantary schouls in the Diocese
of Pittsburgh im based op today's need for the todividual to define problema
and discover cri.ative ways to solve them. This need for abstract thought
demands critical and analytical ability - and creative imagination to discover
new questions. The Curr*culua saeeks to maintain a balance detween abstract
mathematics and problem s?lving.

The Mathemstics Cuidelines adopted by the Diocese of Pittsburgh
which vontain luvels ranging from Level A to Level Y are based upon &
Cantinuous Progress Philosophy, Fach level contains several objectives
ancompassing sets, nusmbers, and nuderations; geometry and measurement;
whole numberas uprrations and problems. rational aumbers, ratio, probability.
wtatistics, and Rraphing; proportion and percent; positive and neﬁative numbers
and the metric system. Algebra {s taught to the sFudents who have completed
levels A-Y.

Upon the completion of & level each child is tested In the Contintous
Progresy Level Test for mastery before 4 new level is begun. Students move at
thelr own pace usually within the group. Howevar, grouping is flexible so that
only students who have mastered the level move to the next level. Where &
student does not master BOT of the objectives of s level he/she is given
repediation until mastery is ob:sin?d.

QUALTTY QF MATHEMATICS

We are happy to sdy that the quality of our eleaentary mathomatics
program 4n evaluated by the results of the Californias Achievement Te$t over a
period of &4-5 vears is excellent. Scores are consistently higher than the
narional norm. In terms of Grade Equivalent Scores the fellowing are the

results of 198 3-B4 October Testing. -
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Crde 2 - 2.4
S 3.3

5 - 3.5

Cur gréatest weakness is the resvlt of financial restraints mtric"tlng
our ability to creste challenging programs for gifted children.

Rasults of the testing indicats that we do exceptionally well in
oeeting the needs of low ability and average students. Taacher In~Service,
oaterials, and challenging, creative curriculum for gifred children pecessitates
financial aid especially {n those school districts where our #tudents do not

have access te the districts gifted program.

Mr. WaLGREN. Thank you very much, Father Lang. It was appro-
priate f .- you to go at the end in the overview that you gave from
a whole perspective and I really appreciate that being part of the

record.

Has anyone else had the same impression of the National Sci-
ence Foundation not being in with the outreach business as Father
Lang has said?

Dr. BLacka. That is my feeling, too, yes. :

Mr. WaLGReN. Has it ever been said why that is the case in edu-
cationgl! circles? Has that been commented on? i

Dr. BrackA. Not that I know of. /

rend LANG. They seem to have disappeared. I was reall{ sur-
. Everybody that I have heard has mentioned it and just
presumed that they were not even functioning. .

r. WALGREN. Well, there 'was a short hiatus starting in 1980
and 1981, but what you are saying is that they were not function-
ing before then either and certainly on a program matter view of

ir budget, you would think they were an you would wonder
what that means. f : )
Dr. LeEMaRiey. | wonder what a detailed exqmination of the sorts
initiatives that they wex%investing in might reveal. Most of

hat 1 have seen come aiong, or go past desk, are the verv

rts of things that really w \ ld not reach into my district in any
ent. | i

'| Mr. WaLGREN. I see. : j

Would it be fair to say that all of you see ntial for a Federal

le like used to exist in that area or other kihds of bringing people

ether that would be stimulative although not costing millions

nd millions and millions of dollars on a program level? We strug-

e with this dichotomy where people say the Federal Goverment
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ought not to be involved in education, period. It is true that there

are many areas where we could make a little contribution that
would be helpful in a pragmatic sense that would not overste
some ?f the local values that were emphasized in Dr. Blacka's testi-
mony’

Dr. Bracka. Yes. I think the money should be spent on people
where they can work ther to get their ideas formulated and an
approach started. | would not encourage. paperwork, detailed appli-
cations and competition for the grants, but that you make them
available so that people of education can, when they see the prob-
lem, bringing their strengths to bear on it.

Reverend LANG. | think that is a good point. Grantmanship is
really a way of life today and that the individual teacher on the
local classroom level is not getting involved in that. The programs
of the past were programs that were offered. You did not have to
do something very sophisticated to become involved in it, so that 1
think the programs rather than ple competing for the dollars
that the programs should be developed in some way that they are
available to the individual teacher. ‘

There are organizations that are staying alive and you know it
better than I do that because they are able to write grants and get
those dollars and get through a summer and get through a year
and start that process over again with little consideration for what
is happening down the line.

Mr. WALGREN. So would it be right to say that the competition
for the grants is so strict or there is such limited resources actually
being distributed that it is of no real practical value to a local
school community. What we need is some kind of a program where
there at least would be some concrete certainty of participation as
opposed to a great buy if they succeed in the grant competition.
Am I right in hearing what you are asking for something that’s
available rather than sending the school districts out to compete
against themselves for one in 100 being picked up and involved in a
program and the other 99 having wasted their time for the effort?

Dr. BrAackA. That is correct.

In the work 1 do applications are faithfully filled out by teachers,
hours of time devoted to prepare them and in a couple of instances
I _know of, say, 11 going in and we did not get any grants at all. It
is discouraging.

The money that should be available should be available to people
who can get together at the university in an academic year and a
summer institute and meet with others from business, be taught
courses by those who are in the major fields of science, mathemat-
ics and come back inspired to feed into the mission of the schools.
Content, yes, but schools are made up of people, people with a mis-
sion and they have to have that local initiative. It is one of the
things that has been good about the Federal money that was once
called title I was that it moved towards a block grant concept.
There is money there that we can work with ir a local level attach-
ing it to our own mission, more so.

Dr. LEManieu. Two points have been raised that 1 think I would
like to comment on. First is the grantsmanship issue. It is extreme-
ly distressing to put that much effort into the development of a
proposal and get the impression that one lost it to people who are
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essionals at doing precisely that, especially when it ha pens to -

the case of a small school district or even a large school district
which I can assure you has no professionals on staff, It is real dis-
turbing to me to think that the t..2 latter half of the 20th
century mi?ht just be that the one skill which has been added to
human knolw would be “{antsmanship," of all things.

A second point that you asked about, a much earlier point, the
idea of fostering coalitions which I think is really necessary and is
extremely important. It is not extremely expensive, it doesn’t seem
to me, but very for practicing educators. I was smiling
when | heard people talking about the computer assisted education
and efforts of that sort, on the earlier panel. I have looked at quite
a bit of CAI materials which have come out of shops comprised
largely of technicians and people thoroughly enamoured of the
techaology, thoroughly enamovred of the computer resources a'ail-
able. It is beautiful stuff, high quality stuff, but.not necessarily
sound from a pedological standpoint and not really able to stand up
in a classroom.

Now, how do you inform those people that you have to get to-
gether in the classrooms? I could go through examples in other
areas where | see an awful lot of money and certainly an awful lot
of effort being put in to produce products that just J'on't quite hit
the mark because those coalitions don't necessarily exist.

Ms. Joyner. Congressman, as a school board director, my con-
cern is that with the declining enrollment our present staff is at 10
years of service or more so that concern then mes in terms of
the skills, the inservice that so many on the other panels have
talked about in terms of how do we upgrade the technical skills
that these older or more mature teachers would have. So, of course,
that becomes a great concern. S

I also participated with a committee in Penn Hills to write a
grant in terms of the teacher center and,”anfortunately, ours was
good, but not geod enough, and from what-I can understand is once
you are on the list of receiving grants, one, is accepted, you have a.
tendency to receive more so that those who have never received. are
not likely to begin receiving them and I think that that is unfortu-
nate.

The other thought, though, that comes to my mind, aside from
that, is when I mentioned about a contest such as a national spell-
ing bee or in science and math I can't help but think how much
emphasis we place on sports‘and athletics. Right now Bill Frailick
at the University of Pittsburgh who was a Penn Hills graduate,
how nice it would be if we could give you 300 names of youngsters
who have excelled in math and’science.JThat would certainly be &
dream to fulfill.

Thank you. .

Mr. WaLGren. Thinking. of the inservice training, the other
teacher panels seem to say we would like more of that. From an
administrator’s standpoint, how do you think we are doing in pro-
viding time when there is energy to benefit from just a teacher
training Eg;ogram or time? Are we doing well or not well?

Dr. LEMaHigu. Not terribly well. Time is money. The current
mode of thinking about teachers' time is such that an additional
time that we want from our teachers, I should -say for inservice
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training and things of that sort is, money to us. I could relate a
very unhappy anecdote. There was.a recent science inservice given
on a Saturday at the University of Pittsburgh, 1 believe it was,
with the time paid and I think three teachers showed up for that.
We are not doing as well as I would like, first of all, and I can’t
resist the opportunity to underscore the necessity -of thinking, at
least from our perspective, in terms of inservice. : '

I wish we were in the new teacher business, we are not. And I
speak both for myself and for my own district, but also for colle-
gues that I have spoken with in all of the great city schools. We
are just not in the new teacher business so we have in house what
it is that we need to work with and we need thé¢ opportunity to do
that now. T

Mr. WALGREN. A city of Pittsburgh’s wide eligibile program, time
paid and turn up three teachers? \ .

Dr. LeEManieu. Yes. We could investigate that. 1 don’t know
about the extent of the publicity for it and that sort of thing, but
yes, that is a fact. " a '

Dr. Buacka. I think the same thing is true in a district like ours.
We look. with interest, at the Schenley Teacher Center or Staff De-
velopment Center. A smaller district can’t put together a center
like that, but I think a year and a half or so ago we realized that
we didn't have the response to the staff development need that was
there, named a staff development coordinator working on opening
at least a physical location for staff development w ere teachers
can be trained and over 250 of our teachers have pasticipated in
evening programs in computer science in ‘order to bring them
along. We are just not in the business anymore of recruviting new
teachers. We deal with teachers of 10 and more years of experi-
ence, so it is a definite need more so that 25 years ago when I had
an academic year with the National Science Foundation.

There was a lot of new blood coming to the district in addifion to
my presence with the experiences gained through the National Sci-
ence Foundation. Those days are gone. .

Dr. LEManieu. Let me add also a comment on the nature of.the
time that is required for teachers’ inservice. It is not the 2 hours
after school This is not a problem which I think is properly all--
dressed there. That is why our effort is the Schenley's Teachers
Center which is an 8-week program. We won't go into detail, but I
think vou can easily get a sense of the type of effort both in terms
of money and energies thut are required. That is a huge effort. 1
don’t know of any other districts in the country that have some-
thing both on a mandatory basis and covering that extensive a
time up and operating. It is unique in that sense, but I have got to
say it is the sort of time, that much time in a block. You can run
vour 2 hours after schoo! things, I don't know for how long, and
not catch up to what is happening in science and technology.

Mr. WaLcreN. How long has that teacher center been there?

Dr. LEMauiev. It was developed over the last 2 years and opened
this past September. So it is very new and the returns are very
good on it.

Also. an additional comment. We are foin to take care of our
own teachers, obviously, first of all. It will take roughly 4 years to
cycle all of our secondary teachers through that center at 8 weeks
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per cycle. We have been contemplating %ening it ul? as a demon- .
bviously, i

stration school for- people in the region. you are in a
district with one secon school, and there are many in this area,
you don’t up and buiid a teacher center of that sort. 4

Mr. WALGREN. Now, that teacher center is not just focused on
math and science, but rather the whole range and you wonder
whether you co'1ld not have a similar regional gathering facused on
science and math.

" Dr. LeMas1ev. You could, and what 1 would say is that you have
got to think in terms of a block of time, day in and day out for the
semester, or the term, or something like that. )

Mr. WALGREN. 1 see. .

Ms. Bach? .

Ms. BacH. Yes, I would like to ask Ms. Joyner a uestion. You
made a comment regarding grants for teachers to relearn how to
teach students to read.

Ms. JovyNER. Yes. . ‘

Ms. Bacu. What 1 am curious is if the teacher college is presum-
ably where some of these teachers came, whether it was 10 years
ago, 25 years aioa, or 15, do they offer any kind of retraining pro-
grams or come back and relearn some of the qualities or are they
teaching new methods?

Ms. JoyneErR. Someone probably on a day-to-day basis could
answer that a little better, but I am thinking in terms of we are
not hiring more teachers now. So if we are looking at teachers with
10 years of experience, they are the ones then who would have to
be retrained. I do know, though, that in Pennsylvania, teachers are
required to have a teaching certificate for reading. Some of the
dates do not require that, but my concern there would be in terms
of;_ teachers that we presently.have going back and getting that cer-
tificate.

Ms. BacH. Along the same line, my curiosity is if the teacher col-
leges in the State offer any opportunity for teachers 10 years out to
come back and learn new skills?

Ms. JoynNER. I am not aware.

Dr. BLACKA. It is not advertised in that way so far as I know. The
local districts are doing things like paying for their credits so that
they will go back. We pay it for up to 57 credits at a certain reim-
burseable amount so that the teachers can go back and gain gkills.
We also provide them with small grants, but grants to go back and
attain acﬁiitional certification. So the school districts are encourag-

ing it. The biggest help that I am aware of is the Alleghany County

intermediate unit which is the service unit between the Depart-
ment »f Education at Harrisburg and the local district. They pro-
vide many teacher inservice courses which are designed for the
teacher on the job, the one that is in the assignment at the present
time. ‘

Ms. BacH. I wus just looking through the Mount Lebanon School
District courses that were presented in science and some of the bi-
ology ones are very impressive and I wondered if the instructors
for those courses use outside people to come in and add to the qual-
ity of the teaching or maybe bring some particular focus. Not every
biology teacher has particular background in ecology and plant ge-
netics and certainly there is a lot of activity in that area.
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Dr. BLackAa. We have a number of people who come in from the
community as a resource, but the mainstay for those advanced biol-
ogy programs is the teacher. That is the person that mukes it work.
We feel as though presently those teachers have the suoject con-
tent mastery to carry out the program.

Ms. BacH. Father Lang, I had a question regardmﬁ the quality of
teachers in your diocese. When [ was going through school, I par-
ticularly chose to go to a private school, a Catholic school. I did so
at that time because at that time it was the highest quality of edu-
cation in my area and there was a lot of the peer pressure that I did
not care to be part of. I wonder if the peer pressure at a private
school has varied over the yeurs, if you can compare your dioceses
to a public school? Are they about comparable at this time?

Reverend LanG. Are you referring to the peer pressure of upper
level students competing with lower level sturients?

Ms. Bach. No; I would say social peer pressures.

Reverend LANG. I would have to think that that kind o: pressure
is basically the same at the public as it is at the nonpublic.

Ms. Bacn. I suppose 1 was at an advantage and all the socia}
pressures had not quite hit the private schools. .

Reverend Lanc. I think culturally we are basically dealing with
the same questions and the same problems. '

Ms. Bacn. The other question I had is on the salmi levels that-a
private school can offer teachers versus a puvblic school system. 1
am more familiar with people I know who out of dedication have
stayed with the private schools regardless of the salary. Do you
have any problem attracting qualified teachers because of the
salary that you have to offer and cannot negotiate on? T

Reverend LANG. On the secondary level, we have a salary sched-
ule that that is not at parady with the public shool system, but is
very close so on the recondary level, we do not experience problems
on salary. On the elementery level, that: is a more serious problem
and a problem that we are dealing with at the present time as
much out of necessity as out of choice. But there is a great contro-
versy going on sbout the motivation of the teachers in our schools.
There is no question that there are a lot of pecple there not so
much because of the desire for financial gain, although that is a
necessary part of their existence, but there is a blending of the op-
portunities that they feel they have there, an involvement in a mis-
sion and to some degree are willing to sacrifice a certain financial
remuneration with that. Twenty years ago that was a very, verg
very common situation. With the economy being what it is, thoug
that kind of sacrifice or commitment is not always as possible as it
was in the past.

Ms. Bacn. How has your enrollment varied over the last, say? 10
years? Do you see any upward swinging at this point now or is it
continuing downward?

Reverend LANG. We have been stable for the past 2 or 3 years,
but this area has experienced serious problems over the past 20
years. In Pittsburgh, public schools in 1960, they had an enroll-
ment of 146,000 students. They are currently, I think, at 41 or
42,000. We cover a broader area than they do, but we have always
more or less paralled them with attendance.
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In 1960 we also had 147,000 students and at the present time, we

- have 47,000. So we have been affected by the drop in population,

e L

but also this area has experienced a lot of outgrowth of people leav-
ing the community and going into other places. Like eve place
else, the population trends would indicate that secondary level is
Koing to experience continued loss over the next 8 or 4 years.

Ms. Bacu. 1 have one final question, if | may. In the distribution

"' of ages or years of" teaching in your dioceses are you experiencing

[v3

the same trends as the® public schools are in that most of your
teachers at this point have several years in as opposed to new
teachers coming in?

Reverend LaNG. Yes; that is a common problem because there is
no place to go. You want-to be a teacher you stay there as a teach-
er and the openings have been very few and far between. We had
one school in the South Hills area last year that normally would
have a faculty of 65 teachers that did not have one turn over. So
there is a very stable kind of situation, but /we are also experienc-
ing what everyone else is experiencing that the people who are
there have been there a long time or have jbeen there 5, 10 years,
20 years and everybody has staff development people today to
make sure that those teachers are updated jand are made aware of
what is happening in that particular field

We were fortunate enough to negotidtje in our contract last
summer on the secondary level that beycnd instructional two certi
fications which would be permanent certification in the State of
Pennsylvania we negotiated a mandatory & credits every 5 years
for teachers.

Now, we are going to pay for a great percentage of that, but it is
a means of getting peole back into classrooms after they have not
been into classrooms for a long period.

Ms. Bach. Thank you, Mr. Chairman.

Mr. War:ren. Thank you very much on behalf of the committee
for giving us your time and participating with us. We hope that
this gives us some contact point.with you that we might develop in
the future as this issue develops ahdy I hope that our going over-
time has not prevented you from meeting any other commitments
that you might have had.

So, thank you very much.

We will recess for a half an hour and start again at 1:30 to
sphyon through a whole other series of witnesses.

So thank you all very much. - ‘ -

[Whereupon, the subcommittee recessed at 1:05 p.m. to reconvene
at 1:35 p.m. the same day.]

Mr. WaLcren. Let me get us going, and I apologize. We just
always seem to be late, and I know that you all have time con-
straints and we anticipated getting started before this.

This morning we heard from a series of witnesses who were ele-
mentary math and science teachers, and then high school teachers,
and then a panel of school administrators and scnool board mem-
bers exploring in general the problems of science and math educa-
tion and how we can do better in that area.

This afternoon we have perspectives from industry representa-
tives, a community college, and also from the Learning arch
and Development Center at the University of Pittsburgh. I do ap-
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preciate vety much your juining in this kind dF a formal but yet
unstructured conversation. | )

This committee has jurisdidtion over the National Science Foun-
dation, as many of you know, and does talk to them very closely
about their programs and how their programs dre serving the
needs which we can pick up from the community. ' )

And so cur record here and our conversations will give us
threads that we can work with that organization, along with the
general input to the House of Representatives through the commit-
tee process and ihe work that the staff will give to the record we
develop.

1 know oftentimes we can't create the wisdom of the world in one
short presentation, but it does give us a contact point with which
to work and hopefully bend to the national influence in ths right
direction :

So let me call the first panel. We have sort of arbitrarily broken
this up this afternoon into two panels.

David Bergholz, of the Allegheny Conference on Community De-
velopment; James Colker. of the Contraves-Georz Corp.; Milton
Gottlieb, of the Westinghouse Research and Development Center,
and Dan Swickline, Comnmunir:tions Workers of America Locai
2091,

Come on up to the table her-, . lks, and let’s just go in the order
that I just called.

. I'understand that we do have testimony from everybody. Written
statements will be made a part of the record automatically, and
fudler submissions, if an idea strikes you that you would like to de-
velop, please feel free to do so, and1 we will incorporate that in the
written transcript of the hearing /or the review of the staff and the
other members of the committee. '

For oral testimony 1 would just love to give you a chance to talk
about some of the tl{ings that you feel might be most important or
ideas that you would like to highlight, and so you may either read
or summarize in any way that you feel is most effective to create a
focused statement at that point.

So let's start with Mr. Bergholz, from the Allegheny Conference
on Community Development.

Mr. Bergholz, welcome. "

STATEMENTS OF DAVID BERGHOLZ, ASSISTANT EXECUTIVE DI-
RECTOR, ALLEGHENY CONFERENCE ON COMMUNITY DEVEL-
OPMENT. PRESIDENT, PUBLIC EDUCATION FUND; JAMES
COLKER. PRESIDENT. CONTRAVES GOERZ CORP.: MILTON
GOTTLIER. WESTINGHOUSE RESEARCH AND DEVELOPMENT
CENTER: AND DAN SWICKLINE, COMMUNICATIONS WORKERS
OF AMERICA, LOCAL 2591 '

Mr. BerGHotrz. Thank you very much and thenk you for the invi-
tation to be here. )

I suppose, in looking dawn the list of people who have been invit-
ed to testify, that I represent not only the corporate community di-
rectly, through the Allegheny Conference, but alsc the lay commu-
nity in terms of detailed knowledge about science education.
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I suppose the things that qualify me to testif{ are having had a
good science education at an elementary school in Chicago, and a
decent one here in a Pittsburgh area in high school, I also-have
several children- who are actively involved in science programs
today in the Pittsbur{a public schools.

One of the things that yoyr request caused me to do was to read
a report that I hgd sitting on my desk for a long time, one I am
sure you are familiar with, “Educating Americans for the 21st Cen-
fury,” and I was struck in reading it, that this is a document of
excellence and that in terms of a national perspective seems to
spell out a number of ways for improving science and math educa-
tion that should be considered.

I was also struck by a couple of major points made in the report.
One, the call for “leadership” and, second, that there are costs to
making science education improvements and that those costs need
to be borne on a variety of levels of both Government and the pri-
vate sector.

In looking at that document and a number of others, and out of
my own experience not only wearing a hat as assistant executive
director of the Allegheny Conference but a new one as the presi-
dent of an organization called the Public Education Fund, there
are a number of things that come to mind in terms of improvement
of science education and math and technology education in the
public schools. -

I think that at the Federal level there continues to be a responsi-
bility and that that responsibility ought to be in the areas of creat-
ing better teaching materials for science and .math educators, the
possible provision of scholarship money for thase you people who
want to go into the teaching profession, and particularly those who
want to teach math and science, and the fundinf of inservice and
summer training programs that would most likely be organized at
the State and local levels. _

Those programs could also be significantly enhanced by private
sector interests, both in terms of financing and organization.

I think at the State level we have a flurry of activity. At last
count there were 118 State commissions looking into the future of
education in our 50 States, four in Idaho, which I thought was in-
teresting that that State would generate four, but clearly they are
about the business of looking at graduation requirements, teacher
training requirements and a number of issues around testin%‘and
standards.egl'his is an important activity and one that ought to
focus on the creation of those kinds of requirements that can pro-
vide a more organized and continuous experience for both elemen-
«ary and high school students.

I have been struck in my experience with my children that often
the science curriculum in the elementary schools does not seem to
relate to that in middle schools and into the high schools, and I
think part of the State responsibility might be to help the local
community organize total curriculum in a more effective way.

I think the other issue that has come up a number of times in
my own experience here with the Allegheny Conference Education
Fund, and also nationally, is that although teachers are required to
participate in some level of on-the-job training in terms of intern-
ships that once they are thrown into that first job they are, to a
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considerable degree, left alone, and that the isolation of teachers,
from each other particularly in a high school, is extreme. I think
the extension of the on-the-job support that might help a teacher
develop good teaching habits as tgey begin their careers is some-
thing that ought to be encouraged at the State level, and financial-
ly supported at the local level. : .

I think the whole issue of improving teacher training in local col-
leges and universities, deserves high priority attention. There
needs to be more emi)hasis on content to go along with the basic
pedagogical training, 1 think is an area of concern and one that we
ought to be addressing with some State as well as possibly some
Federal leadership.

The other place where I think the State can be helpful, is in the”
area of computer technology. There are a awful lot of places in this
country where the private sector is rushing in to be of assistance
and sometimes in a not neeessarily beneficial manner. '

Just a classic example. I was in school one recently where pri-
vate sector interests had provided a considerable amount of hard-
ware to assist computer education and left the schools with a.di-
lemma of trying to figure out how to equip the building with an
air-conditioned space so as not to have the equipment damaged,
when it gets overheated, I think there is a tendency to rush to the
- assistance of some local school districts without thinking through
how one, in fact, is going to incorporate both hardware and soft-
ware.

I think the States role goes again to certification of teachers, and
in math and science that is an area of concern across the country
and one that we ought to look at in terms of the development of
rigorous and equitable certification standards.

At the local level, where I think most of the significant activity
takes place, because I am convinced out of my own experience that
educational change happens school by school. When one is con-
fronted with 16,000 school districts, give or take a few in this coun-
try, the task appears to be overwhelming. A wide range of initia-
tives needs to be developed to assist in improving math and science
education as well as education in all the disciplines.

Here, locally; one example that is just begéinning that is worth
watching is one being carried out by the Pittsburgh Board of Public
Education, under the leadership of our Superintendent Richard
Wallace. This is the Schenley Teacher Training Center Program.

It is a program in which all of the high school teachers, not just
math and science teachers, but all secondary education teachers,
will be pulled out of their schools over a course of 4 years to come
into Schenley for an 8-week training, and revitalization r am.

They will be replaced by substitute teachers in the local schools.
I think it is a rogram worth watching. In many urban school dis-
tricts across tge country, where the population of children has
shrunk over the last 20 years and where the teaching force is aging
because of seniority retraining is a major issue, not just for science
and math teachers but for all teachers.

One of the programs that we have instituted through the Alle-
gheny Conference Education Fund is a 1: odel that can be benefi-
cial. and it can be beneficial at a relatively small cost. We carry
out a program of providing grants to teachers, small grants for in-
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novative classroom projects. Many of those classroom projects have
been propused to us by science and math teachers. Some_of them
have been projects that just impact on a single classroom a
single group of students. .

Some of them have been the kinds of projects that have now
been established across the curriculum in the District, One comes
_ to mind immediately. The joint project of a math and art teacher.

. A math teacher was having dil%culty getting geometric concepts
: across to a group of young people. The two teachers got together

and developed an arts-related geometry program at the cost of a
couple of hundred dollars, granted out of the small grants cominit-
. tee.

That effort is now incorporated across the high school curricu-
lum and, I think, is an effective small program.

I think the other issue at the local revel that I would like to ex-
plore with you for just for a few minutes is the issue of how to ap-
propriately and imaginatively invoive the local civic and business
sectors in the improvement of math and science education and
public education in general.

Six years ago the Allegheny Conference became involved with
the public school system and, as you know, the conference is a 40-
year-old civil organization of the city’s top corporate leadership
that has been primarily interested in the future of the economic
development of the region as well as ¢ downtown impmvement.

We started with the program of support of public information for
the school system, because I am convinced that as much as we talk
about our concerns with particwar curriculum areas or with par-
ticular issues related to school improvement, the one thing that we
have a tendency to avoid is a basic concern about how we develop a
constituency that is interested in supporting public schools.

I don't mean just dc'lar support. I mean general support. It
should he noted in a city like Pittsburgh with only 14 percent of
the households having kids in the public school system, when you
g0 out to seek support for school board members who want to in-
crease taxes to carry out programs and t.y new initiatives, the
basis of that support is relatively small.

We started from the assumption that we needed to involve the
business and civic community in a substantial way and that they
had to begin to understand the issues that related to school im-
provement and that they had to be brought to the table in a way
that would involve them over the long haul because, clearly, there
are no quick fixes with regard to the kinds of problems that we
have in the schools, whether it be around math and science educa-
tion or in any other area. .

The Allegheny Conference Education Fund is essentially a fund
inside the books of the conference and it provides a relatively smali
amount of private money, but a significant amount if we think that
very little goes to public schools. Abput $100,000 a year that sup-
ports i number of initiatives. including the small grants for teach-
er programs and the usual adopt-a-school kind of effort that yoy
see around the country. A program of community education where
we bring in natienal speakers on a regular basis to kind of raise
the sights of the local civic foundation and corporate community,
as well as educational community about issues of the day impact-
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ing on public school:, and science education has been one uf those
issues under discussion, as well as a major concern about how we
better relate colleges and universities to carry out programs jointly
with school systems that lead to improvement, and, finally, some
fairly significant public infonnation efforts.

One thing I think we find all across the country is that school
systems do a lousy job of telling their story to the rest of the world,
and whoever convinced school administrators a long time ago that
mimeographing things on pale pink, blue, or yellow paper .was a
public information campaign should probably be locked up.

We attempt to come up with materials that get the word out and
get widely disseminated so we are not just talking to parents and
students but the general community about {he future of the school
system.

I was struck in December when I got on a U.S. Air airplane that
the cover story of the airline magazine was on Pittsburgh, and it
was the usual frothy, city of the month kind of report, but one of
the things that was covered in great detail was improvements in
the school district.

I think it is clear that there are very few cities in this country
that are being promoted, for the quality of their public school
system. | think part of that has come out of development of an in-
terest on the part of the broad Pittsburgh community in the future
of the public schools. The one thing we have accomplished, I think,
over the last 6 years, is to put public schools on the town agenda.

What we see through the public education fund, which is a new
endeavor that has come out of the activities of the Allegheny Con-
ference Education Fund and which is separate, but it has a 5-year
charge of trying to create similar kinds of brokering mechanisms

“between school systems and the outside community in 40 or 50

cities across the country.

We have accomplished that task that in eight cities—and we will
be doing ¢<hat in another four in March 1984—is that math science
technology training is of interest in every community we have vis-
ited and that there are a lot of imaginative endeavors being carried
out with the assistance of relatively small amounts of private re-
sources. Teacher inservice training, adopt school programs that
begin to familiarize teachers with new tecgnology and new training
methods, the PREP effort to provide minority students with an op-
portunity to familiarize themselves with potential careers in engi-
neering, and others that are mentioned in my written testimony.

In terms of looking at future employment requirements in this
part of the world, that picture remains somewhst unclear. And
though I am impressed by some efforts to codify whatj:dgeing to be
happening in rerms of the need for technically trained people in
this country, ' -:uet admit some pessimism about ability to do that
in a way that .s quickly helpful.

I am struck by meetings with corporate leaders across the coun-
try that there is a changing interest in what is required from the
educational system. Six years ago when we began our conversa-
tions here in Pittsburgh I came away with the strong impression
that corporate leadership was primarly interested in people that
read, write, and work on time.
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You have a lot more talk today about the educated individual,
about the notion that critical thinking, an ability to understand, at
least in a preliminary way, basic technology, an ability to think
about the fact that there may'be a number of careers that one goes
through as one progresses through life rather than a single one,
and the whole learning to learn set of issues seems to be much
higher on the corporate agenda than the previous one of having a
technically skilled person come to them for a particular technical

I find that personally encouraging, and I think it argues for pro-
viding science, math, and technology education to the broadest con-
stituency of young people we can in this country effectively, which
means that we cannot ignore women, minorities, and the gifted
and others who have special needs.

[ think we are at a moment in time, a small crest of a wave out
there, where there is a willingness on the part of that corporate
sector to get productively involved. I think they need direction
from everybody involved, and the issue of how to appropriately in-
volve them without driving them away from: the table in terms of
asking them for too much or for the wrong thir » remains an issue
that should be continuously discussed.

Thank vou.

[The statement of Mr. Bergholz follows:|
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Testinony of David Berghols ‘ g
Assistant Executive Director - Allegheny Conference on Community Development
Prevident - Public Education Fund | i
before the Committee on Scienca and Techoology-U.S. House of Represeptatives
Pittsdurgh, Pennsylvania T

February 10, 1984 \
i

In preparing these brief commenta ' .ook the time the othexd evening
to reread Educating Americaua for the 2ist Centuty, the report of the National
Sc.ence Board Commission on Precollege Education in Mathematics, Science snd
Technology. It is 8 document difficulc to improve upod. It provides reasonsd
recommendations and a set of guidel.nes for the improvement of math, science
and techaology education for the children of this nation. Espaciaslly
compelling to me is the report’s call for leaderahip and commitment at all
lsveis ot both the publac and private sectora., The report is also clear in
its recognition that sll thet ia recomzended 7hanot be accosplished without
cnst.

. /

in an erticle appearing in the January 31 edition of the New York
Times, Fred Hechinger describes & meeting 0f 20 experts vho were brourht
together by the Exxon Education Foundation "to define what sila sciewnce
teachirg." He sumoed up the three days of meetings by stating that "the
¥pects had lietle trouble disgnosing the diacase, They agreed on s gumber of
prescriptions, but they were at @ loss io descriding how to administer the
wedicine.” Making change in the educatibn cystems of this aation is not an
vavy mafrer. The current somewhat frengzied activity around testing and
standards reform st the state level is generally helpful, but real change
lrading toward educationsl improvewent tskes place in the spproximately 16,000
school districts of this nation and wost igmportantly on a scheol-by-school
Na~1s.

We meel here today in an sres of Pittsdurgh that is & vital part of
tThis city's second rensissance, Yet, not far away, in the Monongshells
Valley. we 81+ witnessing an economic disaster of ataggering proportion.
Industrial cities and towns in the Mon Valley are facing the collapse of their
employmsnt, governmental and educaticnal infrastructures. There cen be no
wore graphic demonstration, from my point of view, for the aered for
IMprovement in math, science and technology sducstion for our young people
than t'w ane that is indicated by the dislocation thet ia occurring om our
doorst p  And 1 say this not only in terms of what it implies in describing
swhat the !iture job market will be, but slso in terms of the general need for
a heoadly educated citizenry that can comprehend snd then address the range of
probives of similar dimension that will face this society in the future,

The requirements of the 1ocal job parket are unclear. Technological
thaugs 29 woll a8 the restructuring of this nation's manufacturing base (nov
o.curring in the srend of high technology sa well as with our swokestack
industr.es) is happening so quickly that it is difficult to develop effective
wthods for determining the day to day, let slone the long term, needs for

specialty trained personnel.
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It can de argued, however, that the ceed for a citizeory that haa
basic akills io acienttfic inquiry, technology and critical thinking will be
vital to this nation's ability not only fo compete in world marketa, but ip
the preservation of our way of lifa. It alao should be atated that the
current preaaing concern with math/acience snd techuology education muat sot
overahsdov the need for sustsined public and private asector interest ip ali
aress of educational nesd: the arta, busanities, langusge and citizenship
&nong others.

- Froo my perspective, there are some rather aimple actions that can

be taken by both the public and private aectors that could assiat io the a”
improvesent of wmath, science and technology education as well as other

diaciplinea. They are:

at the federal level... - gasiatance in the creation of better teach-
ing materiala.
=~ the provision of acholarahip apnies for
promising math/acience srudents who want to
enter the teaching professioan. o
= funding for inaervice and summer training
programs to be organized at the atate and
local level. )

at the state level... - the adoption of math/acieace requiraments
that provide a pore organized gnd
continuous experience for both the
elementary and high school student.

- fuads to allov for the developuent of "oa
the job" support programs for entry level
teachers.

- leadership in strengthening teacher
educatiol programs in collegea and
universitiea.

= the promulgation of appropriste computer
and information technologies.

- the adoption of rigorous and equitable
teacher certification atandards.

8t the local level... ~ the establishoent of tescher retraining

opportunities {the Schenley Teacher Center,
a Pittsburgh Publit School initiated
effort, to prov'de this kind of service for
2!l secondary teachera, over the next four
years, is in ita firat year of operarion).

- incentive programs that allow teachers to
develop and carry out special classroom
projects.

- involvewment with the local, civic and
buainess aectors towards an agreed upon
prograc of aupportive initiatives.

The successful sxperience of the Allegheny Conference on Community
Development in Pittsburgh is one model of the kind of public/private
involvesent ment toned sbove.
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The Allsgheny Conference's Education fund,® orgenizad siz years ago,
has solicited privete gector assistance to carry out 8 saries of efforts in
support of the Pittsburgh Public Schools. Thase efforts include 8 progrem of
small greants for teachers thet has provided special rescurces for smath end
scisnce sducetors as well as others in the school system. A local
Pertnerships in Educatfon program linke 19 businessas, corporations and
nonprofit orgenisations to middls and high schools for wida ranging programs
that in many inefances focus on msth, science end technology. Rockwell
International, Alcoa, Westinghouss Elactric Corporaticn, PPGC Indusiries sre
all Partners snd dring their considersble tachnical resources to these
relstioaships. *

The Fre-Engineering Program (PREP) financad by locsl contributions
provides scademic support and summer school opportunities for mimority
students interested in engineering careers. A new Prograw cerried out by
Conservetion Consultents develops summer intern opportunitias for sath and
science teachers with local industries. Privataly fineoced, the prograw
allows teachers to updste their skills and become more familisr with corporste
needs snd requirements. Two yeers sgo the Pittsburgh privete sector helped to
initiate the Governor's School for Che Sciences summer program for gifted
Peansylvenis students located at Carnegie-Nellon University,

Though these efforte sre smsll in scale, they are relatively inexpen-
sive, bring new constituencies of interest to the issue of public school
inprovesent snd develop programs that school systems would find impossidle to
finance snd sdminister on their own.

The succes of our efforts in Pitteburgh has led ;o the development
of a new national organizeiion, the Public Educetion Fumd,* Finenced by the
Richerd King Mellon snd Ford Foundations, its five year mission is to assist
in the estadlishment of more thsn 40D organizations gimiler to the Allegheny
Conference Education Fund in urbsn communities scross the nation.

1o carrying out this tesk in cities such as Los Angeles snd San
Francisco, Celifornie; Decatur, Illinois; Wilmington, Delsware; Tucsoi
Arizons, snd Peterson, New Jersey, we have found interest in the improvement
of sath/zcience education for all young people to be an item of the highest
priority. However, it should be noted thet wath/science initistives sre but a
part of & brosder community sgends to improve public educstion in sll its
asprcte and foster effective ond sppropriste public/privete relstionsips.

For instence, the firet program of the newly-financed Los Angeles
Educational Partnership is & osth/science tescher retraining effort that will
send fifty “master” teschers back into the schools to treip their peers. A
generous grant from the Atlentic Richfield Corpcration has initisted this
endeavor. The Los Angeles program slso will ‘nclude small grente for teschers
and & public inforsation effort to improve the image of the schools ir *he
rommignity.

*(Artached are a number of docuvents that describe the activities of the
Allegheny Conference Education Fund snd the Public Educgtiom Fund.)
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The CTE Corporetioes of Stenford, Connecticut recently snnouaced e
$750,000 fellowship progrem thet will anable practicing mathemstice and
scisnce teechers to etudy their fislde {udspth and ues their study in
classroom projects. The program wiil be opersted in several stetss whers
school officisls have demoustreted o com itmant to improving public achools.
Teschars vill be given $2,500 grents for .tudy or inearvice treining followed
by an sdditional $§2,500 to davelop plans for teking whet thay have lssrned
into the classroom.

In clofing, it has been my axperience doth in Pittsbugh end on the
asticssl leval thet the business abd corporete comwunity hes e developing
ioterest in participstiag in the improvement of alementery snd secondery
sducation., It is sleo ®y experience thet this is an interest that is oot just
focused on resding, writing, erithematic and getting to work on time. 1t is &
coucern sbout the development of the fully educsted individual, a parson who
can schieve their potentiel in the workplacs as well as in the life of the
netion. It is also @ concern with a futurs thet will requirs our children to
live in » world thet will chengs even faster then the one we koow. I think
thet corporete sand civic Americe recognises this chsllenge and is prepared to
participete in meetiog it.

Thank you for the opportunii, pressnt these remarks to the
Committee. /

Mr. WaLGreN. Thank you very much, Mr. Bergholz. That is an
interesting testimony. We will come back to it, and let's go on

-down the list then to Mr. Colker.

Mr. CoLker. Thank you.,

First, my own education was obtained in Pittsburgh entirely. I
went to the public school here and I have gone to the University
here. I have children who were also trained in our primary and
secondary schools and my wife is a primary school teacher.

, My own experience in hiring technically trained people for the
past 30 years is the experience that you have in a small company
that is in very advanced technical areas. Our company designs and
manufactures products that are used primarily in the aerpgpace
and automation fields, and we employ a very wide variety of tech-
nically trained people, from semiskilled people to do assembly work
to very highly skilled engineers and scientists.

We have found that for most of our employees we must provide
specialized training; therefore we have internal programs that
train our semiskilled people and the people in higher skill catego-
ries. We generally obtain personnel from technical schools and uni-
versities, but even at that level we expect to provide a considerable
amount of training.

We provide training courses within the company and send our
employees to universities or technical schools for further training.

Our current and future personnel needs require that we have
people with very good basic communications skills and reasoniag
abilities and the capability of working more or less independently
in a fairly exact way.

We require these skills because the future direction of the work
in our industry is that of an intellectual rather than a manual
nature. We put very. very high emphasis on reasoning and ability
to follow directions and we believe this emphasis will become even
more pronounced in the {uture.
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We also find that supervision of our workers is an extremely
complex job that I think will also grow to be much more complex.
The skill requirements that we expect the schools to provide are
very, very basic. At our lowest skill level, this would be the type of
person we train for assembly. For skilled jobs, a high school educa-
tion is required, and our emphasis is on the ability to read and un-

.derstand what is reed. Again we place a high emphasis on under-

standing.

This skill is very, very important. It becomes even more impor-
tant as computers are taking over a greater part of the work that
is being done in our company. We expect to train our workers in
the specific skills that we require. If such a worker has the ability
to speak well and to express his thoughts logically in writing, then
this worker can advance‘to higher level jobs of a clerical or super-
visory nature.

For the next job level, where we train the worker to a higher
skill level than that required for an assembly job, a good accurate
knowledge of arithmetic is necessary. Here, we mean addition, sub-
traction, multiplication, long division, fractions, and decimals, just
the: real basic things that many of us just don’t learn.

For yet a more advanced level job, we would require algebra and
most impottant trigonometry, and for the most advanced at a non-
university level job we would expect some knowledge of differential
and integral calculus. A knowledge of science, particularly physics
with emphasis on laboratory experience, is also very helpful to us
but not necessary.

ff the basic mathematical understanding exists, we can train the
worker for a higher skill level job. N

All the skill- that we require are taught in the local areas of pri-
mary and secondary schools and, again, we would like to emphasize
that basic skills are the essential thing we look for We know the
application of those skills is going to change very much in the envi-
ronment of the future and we are prepared to train our people to
cope with the needs of the future.

We also utilize people who are trained in the conventional ma-
chine shop skills. We operate a machine shop. Again, mathematics
is required and some machine shop and more important, drafting
courses in high school or technical school are helpful but again not
necessary, because we operate a full machinist apprenticeship pro-
gram,

We also train workers in the grinding and polishing of optics.
Here, advanced mathematic skills through trigonometry are neces-
sary, and again the training for the specific job is supplied by us
through an apprenticeship program. We do hire draftsmen and
electronic technicians who have been trained in technical schools
ins the area. Consequently, with our evaluation of the requirements
for high school graduates, we regard reading, writing, and mathe-
matical abilit:- as primary skills and drawing and electronic theory
as the secondary skills required.

The electronic courses shuld be supported by laboratory work
and. again we like the technical schools to concentrate on hasic
education. We will provide the training necessary for the employee
to function in the environment of our company.
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Summarizing our skill requirements, reading and understanding
what is read is necessary for all the jobs in our company. Supervi-
sors must be able to express themselves clearly and in writing.
High school level mathematics is required for all higher skilled
jobs. The study of science and some technical school training is
useful. With this foundation, the company is prepared to train
workers.

The company interface with the secondary schools and the uni-
versities in this area is primarily that of recruiting university grad-
uates. The company also becomes involved with the students before
graduation through its summer jobs program and the participation
of some of the senior company personnel as advisers to the univer-
sities or teachers of courses.

The company also uses the area's technical schools and universi-
ties for the continuing education of its employees.

The company’s position with respect to education is that the cur-
riculum offered by most high schools, technical schools and univer-
sities in this area is satisfactory for our purposes now and in the
future. However, we believe that more care must be exercised to
ensure that the students truly master the course material. We be-
lieve that greater attention should pe paid to basic educaticn and
less to the development of specific skills which are going to become
obsolete quickly in any case.

We are prepared to train the employees if they have the basic
background in the skills that are necessary in our company.

Thank you. B!

[The prepared statement of Mr. Colker follows:]
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TESTIMONY FOR THE COMMITTEE ON SCIENCE AND TECHNOLOGY

U. S. HOUSE OF REPRESENTATIVES

BY
JAMES COLKER
PRESIDENT, CONTRAVES GOERZ CORPORATION

I am James Colker, President of the Conttaves Goerz Corporation, located in
Pittsburgh, Pennsyivaria and Charlotte, Nosth Carolina, This company Is engaged In
designing and manufacturing products of an advanced technological nature used in the
aerospace and automstion markets. We employ s wide variety of technically trained
personnel who range from semi-skilled electronic amemblers to highly skilled en-
gineers and scientists. We have intemal programs to completely train semi-skilled
personnel but must cbtain pessomnel bn the higher skill categories from technical
schools and universities. Even at the higher skill levels, we provide some training
courses within the company ss well as sending these employees to universities and
technical schoots for further training. Our current and future personnel needs require
people with good basic communication skills and reasoning ability and the capability
of completing work assignments in an exact way without a large amount of super-
vision. We require this because the future direction of work in cur industry is that of
an intellectual rather than a marual nature. Reasoning and the ability to follow
directions exactly will become even more important in the future than they are
today. Supervision of workers will also grow more complex,
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The skill requirements for our workers are very basic. For our lowest skill levels, we
require a high school education with emphasis on the ability to read and understand
what is read. We expect to train this worker in the specific skills we require. If
such a worker has the ability to speak well and to express his thoughts logically in
writing, advancement to higher levels jobs of a clerical and supetvisory nature .h
possible. For the next higher Job level, a good sccurate working kriowledge of/
arithmetic is required. This must include addition, subtraction, multiplication, long
division, fractions and decimals. For yet a more advanced level Job, we would
require algebra and trigonometry and, for the most advanced level for a non-uni-
versity graduate, we reguire some knowledge of differential and Integral calculus. A
knowledge of science, particularly physics with laboratory experience, is helpful but
nat necessary. [ the basic mathematical understanding exists, the worker can be
trained by w. All of these skills are presently taught st the area primary and

secondary schools.
A

We also utilize perso'm trained in the conventional machine shop skills. Again,

mathematics is required and some machine shop and, more important, dnftihg courses
in high school or technical school would be helpful but not necessary as we operats a
workers-in- Blc_sri;dlng and

machinist apprenticeship training program. We also train

polishing of optics. Here, the advanced msthefatical skills through trigonometry are

necessary and, again, worker training is provi by our company.

We do hire draftsmen and electronic technifians who have been trained at technical
high school graduates, we regard reading,
writing and mathematical ability as primfary, and drawing and electronic theory as

secondary skills, The electronic coursfs must be supported by lsboratory work. We

schools. Consistent with our evaluation
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like the technical schools ro concentrate on basic educa:ioh and we expect to provide

the training necessary to fusction In our company.

Summarising our skill requirements, reading and understanding what is read is
necessars for all jobs. Supervisors must be able to express themselves cleacly and in
writing. High school level mathematics is required for all higher level skilled Jjobs.
The study of science and some technical school training is wseful. With this foun-
dation, the (ompany is prepared ® train workers,

The company interface with secondary schools and umiversities is primacily that of
recruiting university graduates. The company also becomes involved with the students
before graduation through its summer jobs prograin and the pacticipation of some of
the senior company personnel as advisors to the universities or as teachers of
courses. The company 3is0 uses the area's technical schools and universities for the

continuing education of its employees.

The company's position with respect to education is that the curriculum offercd by
most high schools, technical schools and universities in the area Is satistactory for our
purpose now and in the future; however, we believe that more care must be exercised
to insurc that the students truly master the course mat=rial. We believe that
greater attention should be paid to basic education and less to the development of
specific skills that, because of rapid technical growth, soon become cbsolete. We ate
prepared to train the employce in the skills necessary to work in our company.
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Mr. Waranen. Thank you very much, Mr. Colker. That is a par-
ticuarly interesting perspective, coming from a company that is so
specifically focused in the highest of technology areas, and vet loud
and clear comes through “e need for good basic skills and ability
to be trained at a later tin . That isn't quite the perspective we get
from many people who we. t the work force to spring to full bloom
from the schools themselves.

Mr. CoLKER. In our industry that just doesn’t happen.

Mr. WaLGreN. Dr. Gottlieb, you may proceed.

Mr. Gorrues. Thank you very much for the opportunity to be
here and to offer my opinions.

I would like to say at the outset that | am not an expert on edu-
cation but I do have some perspectives and some opinions that I
think might be useful, and I would like to say that my perspectives
have been formed Ly my having been at the Westinghouse Re-
search and Developmeny Center for some 25 years now.

As such, | have had an opportunity to have a fairly good view of
the overall technical activities of the corporation and also to come
in contact with a large number of technical people, both older ones
who have been trained some time ago and also very recent gradu-
ates who have joined us.

Another activity that I am involved in is with the Westinghouse
Science Honors Institute. This is a local program that we at the
R&D center operate for high school seniors in Allegheny County.
This program consists of a series of lectures that are given between
October and March on Saturday mornings.

The lectures are given primarily by scientists from the research
and development center but we also have a few speakers from Car-
negie-Mellon and the University of Pittsburgh, and they include
demonstrations and question and answer periods.

Overall it 15 a very, very successful program with relatively good
participation from the high schools in this area.

The good news that I would like to break that I have seen from
this program is that of the roughly 250 to 300 students that we see
each year that are selected on the basis of applications that call for
SAT scores. a brief essay that the students write, grade point aver-
ages, recommendations, I can say with great pleasure that the very
best of the students we see in the high schools today are just as
Kood as they ever have been. There has been no deterioration in
the quality of the very best of the students. .

The negative side,'l have to say that we send out applications to
approximately 100 high schools in this area, and we get a response
from about 60 percent of those high schools. Apparently some 40
percent don't even see fit to respond to this program, which is a
very excellent one with very good recognition, which is absolutely
free, for nothing, and yet only 40 percent of the schools won't even
take the trouble to respond.

[think this is representative of an attitudinal problem which, in
my opinion, is fundamental to a !lot of the problem: that we see in
science and math education.

Let me turn now to what | think [ believe to be the needs of the
work force within a corporation like Westinghouse. First of all, |
think it is obvious certainly to everybody in our corporation and |
think to anybody who has closely watched the corporation in
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recent vears, that we are undergoing dramatic changes in the char-

- acter of our industry.

We are moving away with startling speed from conventional
manufacturing and going more and more into the new technol-
ogies. If that needs to be underscored for people in the western
Pennsylvania area, only within the past few weeks hundreds of
jobs have been terminated in the Westinghouse Switch Gear Divi-
sion. This is merely symptomatic of the movement away from con-
ventional manufacturing.

Now, fortunately for the corporation, new activities are arising
very rapidly in other areas, but the skills of the people who will be
involved in these new areas unfortunately do not coincide with the
people who are being laid off from the manufacturing areas of the
country.

The new thrust of corporations like Westinghouse will involve a
hierarchy of people witgoskills in science and technology at the
highest levels. There will, of course, be Ph.D. level scientists, engi-
neers, those people will be very highly trained. They will have post-
praduate education in their particular disciplines, gut I would like
to e(n.:’phusize that lower down on the hierarchy of technically in-
volved people there will be managers, techniciaus, information spe-
cialists, accountants, purchasing agents, sales people, whatever.

All of those people will be required to have at least some level of
literacy in technical areas, in science, in mathematics.

Now, the levels of ability that will be required for those different
positions will, of course, vary dramatically. Obviously, one does not
expect the same sort of educational background from all of these
people, but I do wish to emphasize that on one or another level
some degree of technical literacy most certainly will be required.

Now, having said that, you might expect me to make a plea for
even more involvement of science and math in the public school
educational curriculum. Let me say why I don't believe that to be
the highest priority.

I can make some personal observations from the contacts that I
have had with newly hired engineers into the corporation who are
at the relatively high level of skills in the technical professions al-
ready. They have been well trained in their professions.

In my role in the Westinghouse Science Honors Institute I see
certainly the very best of the high school students in this area, and
yet my observations are this, primarily, that their communication
skills are poor. Those are the very best people that I see in our edu-
cational sygtem and yet my overall observation is that their com-
munication skills, their writing ability, their speaking ability, the
ease with which they can express themselves not only in technical
ideas but in other ideas as well, is poor.

I see a large amount of written ggcouments that these people gen-
erate and the writing skills are at an abysmally poor level. Now
something is very., very wrong with the system that is producing
this level of ability in the communications skills.

If I were to make up a list of priorities that I would like to see in
the educational system to fill the needs of our industry in the
future. I would say first and foremost what we require is, I would
like to say a return. I can't really document that this is so. but ']
would like to see a movement toward rigorous academic discipline
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not only in math and scieace, but in every course of study that is |

given in the public school s, stem.

I think what needs to be developed is respect for and the habit of
rigorous thought. Now, I .have two children who have gone through
the educational system. One is in the middle school now. One is a
senior in physics at the university level who wants to major in
ph'izsics in graduate school.

_ hey have Lad good science backgrounds, but m personal obser-
vation from what they have been through in the public school
system is that'the academic rigor is lacking terribly in, I would
say, most of the other courses of study that they have been exposed
te.

I think that the writing skills need té*be seriousl addressed, not
only in English. 1.think that writing as a skill shou{d be taken seri-
ously in every course of study. If you look at what is required now
by way of evaluation for science course, for example, and .many
other courses as well, it is not written composition. It tends to be
multirle guess types of examinations.

Well, there are reasons for that, economy of time. It certainly
makes it easier for the teacher. It does nothing to develop the writ-
ing skills of the students.

Now, why are writing skills so important? [ believe that the are
0 important hecause good writing requires clarity ot thought. {t re-
yuires analytical skills. Those are the tools that will not become ob-
solete no matter what the future holds for us in industry.

Finaily, on my list of priorities, as has been very well document-
ed in these hearings already, is the need for math, science, comput-
er courses at all levels of ability. I think that we are fooling our-
selves if we believe that science can be presented on anything other
than an elitist basis. _

Science has always been an elitist enterprise. 1 think that the
very best of our science students must be exposed to a level of
course work that will be unattainable for the large majority of stu-
dents in the public school system.

On the other hand, there should be course work tailored to every
ability level science we would hope to provide employment in our
economic system for people at all ability levels.

Now. again. what lpsvoould like to emphasize is that the academic
traming that is required in all courses, which rigor and analytical
thinking is held in high esteem. I think that those skills will be
transferable eve. to highly technical professions.

For example, I can tell you that in one of our Westinghouse divi-
sions that deals with computer aided design and computer aided
manufacturing, which is primarily using occupa.ions in computer
programming, i great dea? of programmatic time is requi.ed to de-
velop those. . :

The people involved in developing those programs are by no
means all graduates of engineering schools or technical professions.
Many of them in school majored in English and languages or what-
ever. They are, without doubt, very intelligent, capable ple by
virtue of the course work that they have had in their educational
backgrounds in things like English or whatever. -

They have developed the tools; namely: clear thinking, clarity of
expression. Those are th2 basic tools for good computer program-
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ming, not a course in basic or algorithms which may be obsolete in
the future anyway.

Finally, I would like to make a few comments on what | think it
is that industry might do to help fill the gap in science and math
education,

I would like to say that there are tremendous resources available
in industry, especially in industries like Westinghouse, which has a
very, very large number of technically trained people This is a
treasure house of educational resources that is on!y being barely
scratched.

The Westinghouse Science Honors Institute is merely one exam-
ple of how those resources can be used. As is presently constituted
it is available only in Allegheny County. It is available to about 100-
schools. Eventually, each year only about 250 or 300 students end
up participating. It is a high level elite type of activity.

Nevertheless, there are other industries in the Allegheny County
area that do have similar resources that I think would be more
than happy to assist with programs of that nature.

I think that programs like that not only could be extended to in-
clude a great number of students, I think that they could be ex-
tended to be offered to teachers as well.

Let me say. though, on a negative side of that, that our lectures
are open to the h.gh school teaching facuities as well as the stu-
dents. We do invite them. I would be embarrassed to tell you the
low numbers of teachers that will ever show up at these. Again, an
attitudinal problem.

I think another measure that could be taken for industry to help
in the education of science and mathematics is to use not only cur-
rent industry personnel but retired people as well. There are huge
numbers of engineering, sc’ence and mathematically trained people
in industry who are retiring every year that I know would be de-
lighted to narticipate in some way in secondary school education.

I get asked this, the possibilities about this being available to
them any number of times by my retiring colleagues at the R&D
Center. Yet, as things are presently constituted, there is no mecha-
nism for taking advantage of the willingness of these people who
are not only technically trained but who also have the advantages
of age, wisdoin and experience that they could somehow bring with
them and give to the students.

In addition to programs like that I think that it would be possi-
ble for current technical employees to be available for teaching for
a day. for a week, for a montf‘; for a semester, whatever, in the
public school system. There are many people who would be, al-
though they have no formal college training in secondary school
education, they have within them the skills that are required for
teaching.

I reall\ don’t think that they need any formal training in teach-
ing pe, se.

Now. we have done one here, there are programs like that of one
of our people from the R&D Center going to a local school system
for an extended period of time. and I must tell you, they have not
been entirely welcome. Again, an attitudinal problem. They t>nd to -
be resented by teachers. faculty, whatever.
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I think that there may be a problem in that industry people like
that may develop a sense of, skall I say, insecurity in public school
personnel. It's an attitudinal problem. There surely must be some
way of overcoming that.

Finally, I would like to emphasize again this attitudinal problem.
Another program that Westinghouse has been running for 43 years
is the Science Talent Search. This is a highly prestigious program
that operates on a national scale to identify exceptionally talented
high school seniors in science and math. ‘

To give you an idea of how elitist this program is, 54 alumni of
the Westinghouse Science Talent Search are Nobel Laureates. This
is a hiizhly prestigious program.

Each year 40 high schoo! graduates are identified as finalists in
this and then 10 are winners of rather nice scholarships. In all of
the 43 years that this program has been operating there hes never
been a winner from Pennsylvania.

Now, there are many reasons and. mind you. Pennsylvania 1s the
headyuarters State of the corporation, and never has there been a
winner from Pennsylvania.

The winners have been concentrated from schools in the New
York area, Bronx High School, Stuyvesant High School, and other
geographical areas. These are schools that are devoted to excel-
lence and I think that it is the devotion to excelience that is very
largely an attitudinal probler that, in my perception. tends to be
lacking in areas like the Pittsburgh area.

From my own personal contacts in connection with the Wosting-
house Science Talent Search and making it more available to stu-
dents in the Pittsburgh area, I have more often than I would care
to say encountered a certain degree of hostility from high school
teachers, again who would rather not be threatened by this elitist,
excellence-seeking program.

I think that there is a certain degree of comfort that is derived
from mediocrity, and this is an attitude that I would like to see
dealt with on some level or other. -

Thank you very much.

[The prepared statement of Mr. Gottlieb follows:]
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SUMMARY O STATEMENT TO CONGRLSSIONAL COMMITTEE ON SCIENCE AND TECHNOLOGY

4, Cottlied
Westinghouse RAD Center

{ndustries such &3 the Wostinghouss Electric Corporation I represent on
this pane., ar= in the midst of revolutionary change, in which their ability
to thrive, indeed to survive, will depend upon their adapti:z to a flercely
conpetitive technological environment. The products of these industriss will
clearly gravitate more and more towvards sophisticated new areas, and avay from
conventional manufacturing. This shift is crestinpg s need for a work force
able to deal with the demands of such new i chnologies as micro-slectronics,
rodotics, dlo-engineering, information processing, etc. This work force may
represent all levels of activity, including highly trained PhD scientists,
englneers, manarers, techniciana and sales staff. Our success in the coming
decades, and our capability to provide meaningful employment to large numbers
of peoplé, requires this work force to be literate in science and mathematics
at least to the level st which they must function., It 1is, theref&fa. in the
{nterests of industry to promote Programs to improve the quality of scisnce
and math education; such prograns are also a crucial interest of econ 7Tically
deprassed areas whose future will depend upon attracting new industries. I
wish to address here some particulars of what we perceive as our needs, and

some ways ir. which we can contridbute to their fulfillment.

I have stated that we are in the midst of rovolutionary change, and it
is perhaps just that process, rapid change, that best characterizes our
present situation. We are coming to realize that this process will, if
anything, accelerate in the future. It is vital for our educationil systen to
prepare students for change, to have the adaptability to cope with new
and unfaniliar ideas. Our young people will be poorly served by being
narrovly trained for jobs that will be obsolete within 3 few years.
Fortunately, such prepaTation is consistent with the tralning Tequired for
hiph achievement in science and math, since the basis for both rests
upon a foundation of analytical thinking and acaderic discipline. I do not
mean by this that it is necessary for every student’s progran to be top
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fhieavy with acience and math coursss {although a reascnadle minimum should be
required %f all) but that the highest degree of acadenic discipline should be
instilled in all students. This is sadly lacking today in our schools; we
find a surfeit of courses with little intellectual content. By contrast, {t
1s wvell recognized that such rigorous programs as foreign languages have all
out disappeared. It nlght be asked how training in foreign languages, for
exanple, might contibute to a person's enployability in later life. I would
answver in responss that it is well docunented that many successful computer
programmérs were, in fact, non-technical majors; in studying their subdjects,
they also acquired the adility ro think ama’ytically and with clarity, the
fundamental rools of good computer programning.

A sadly neglected domain of education, of great importance to a
technologically oriented econony in which the creation and trans®sr of
information are basic, are the communication skills, writing and speaking. A
marvelous ides is useless unless it can be sffectively communicated to
others. The usual vehicle for accomplishing this is the written repore, and
yet ny experience with even the relative nigh achievers among high school
(and evean collepe) praduates, suggests an appalling inabdbility to construct a
conprehensidle Enplish sentence. Why is our own language not being
effectively tought in our schools? Even the technically schooled will have
diminlshed value to igdustry unless th;y possess at least 2 ninimun of
writing ability. Since the only way of learning to write 1s to write, it is
important that our schcols require nmore, that it be critically evaluated, and
that the rules of grarmar be enforceed.

I wist to enmphasize with the examples I have given above that I believe
the most basic need of the educational system in serving a future
technolopical society is not to replace the curriculum with ever more science
and mathenatics, but to demand intellectual discipline of everything
that is taupht, to instill respect for use of the mind., Unless this is done,
great numbers of our young people will be destined to find no meaningful
place in our future economy. Having sald this to establish what 1 believe to

be basic to our educational needs, I would like to turn to ... question of
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the gclence and rath curtlioulwn,
The newly evolving high technology industries will be staffed by people
whose functlons will extend fron the hiphest levels of basic research, for
which advanced graduate deprees will be roquired, to labordrory and workshop
technicians whose hands will dring te actual tealization the Tesults of that -
basic research. thile the need for a2 svund hiph school science and math
background may be self evident for a prufessional scioentist, it is also a
crucial neel for the student whose antry leval to work .xay be nuch lower, if
he {8 to have the opportunity fér meaningful contributions and eventual
a;vanccnent. Curfently, vast nunbers of atudents never take any science
o1 nath courses 4t all, tor a variety of reasons. Clearly, it is not feasidle
Lo expose students o all abilities to the same science gourses, but even
those wit lower interest and ability should De required to take a well
structwete! course, tiilored to thelr level. The needs of such students can bde
serve! oy o science and nath cutriculun which tecornlzes these differences.
This 15 not to say that a stipma of low dntellipgence should be attached to a
lower tler siione course; {t may be apqroprta:e for very high ability .
stutents whose aralemic interests lie elsewhere. What is important, hawmver, -
e that each student aay ledve HISh schunl with at least 2 minimal
vppteciation ot sclence. ince every praduste will be a citizen, he will
particija’  in decisions reparding tectnolopical and scientific issues, nany
of wnich ate twecoming of caranount inportance. For those students who will
follw careers §0 sctence ind engineering, the quality ot the offerinps is in

aeed of ‘-jpvovenent

The overstelodng wle of work that companics such as liestinghouse will
reantate an the 1ot are Will te engineecing orientad. A1l engineerng
sduration today Ls very qighly computer pased. even those areas that are not
computer firectat, Very latge nunbers of collepe students are ney pursuing
enptqeeriag coulses, and the nunbders will probdbadbly tncrease in the future. It
ta, therefsre, f-jrtant tn enhauce the computer literacy of our h 1 school
startentys, 7 s 18 oot only popmrtant 1ﬂr thos» who will hecore enpineers, but
even these yho will cecome secretacies or librartians. Kovd processlnp and

infommatinr rocrieval will fall into their domaln as well. Computer literacy
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encunpatses not only sophistisated programning, but also computer usage.
fvery haigh school §tudent should be exposed to a. luast a minimum level of
cosputer usage {adbove the level‘ﬁf video ganes). An octupational hazard
englne rrs have aluays suffered i3 technological obsolescence a few yeacs
after sraduation. vith the rapid pace of new developne;t. this obsolescence
can proceed with renarkadle speed. This Ls agravated by the high dehree of
specialization rejuiret by the current engineering curriculum, This makes it
doubly importent for high school students to leavs with a sound, ceneral
background in science and math so that they «iil have the tools with which to
a1apt to new technologles, as the material they may have learned in

enginnering school becones outrmoded.

thile there ate islands of science teaching excellence to be found
in the secondary schools, the overall systen is in disrepair. The price we
pav 1. tuls 48 a Joss of talent to soclietys the tiny minority of highly
gifted and motivated students will probadly be successful regardless of the
quality of theirv sclence courses, but those who need the extrd push to
achieve tiolr full potential are left out. The main ingredisnt lacking in
hiph quality sclence teaching is qualified, motivated faculty, and the
alymspliere Lo supjpurt $t. There L9 rnuch controversy over the question of how
to corrert this situation, with no clear resolution on the horizon. There arte
neasures that we in industTy can adopt to help, bdbut bdasic reform will de
needed to acnieve levels of science and math teaching quality we undurstand
to e carried out {n countries such ac Japan. !le recognize that many foreign
efucational systeny, such as in Japan, are far nore elitist and compatitive
taan woult e acesptatle in the U,7., bdbut the long range health of the U,S.
Acono Ty aay foqulre a  Teater chare of the available resources to be devoted
to the Ievelujrent of exerllence. The challenge is to do this in & manner
that s pereeived to be hoth desirable and equitadie, Science and
ratiesatics have aliavs bheen elitist, and wili so continue, maxing it
tnevitable that relattvely fov will participate in advanced offerings with

oLf et gnditnge teqchiery ad facilities,

She detuants placed upon the educating systen to achisve the aims of
inproved dnstruction in science ind nath are ennrmous, perhaps impossible,
'y besdnaine ust be made nnmediately. There are ways in which industry

can hely, ot prosracs alredy in place which ecould te expanded, and new
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prograns that could be esia®ii -lied. For example, Nestinghouse has sponsored
tha national Sclence Telent Ssarch for over 35 years, a conmpetition for high
school seniors in which 40 winners are nanmed each year, and awvarded
scholarships. This is a nighly prestigious avard with wide recognition in the
science coamnunity. It is, however, exceedingly sclective, but vary

successful in ldentifying outstanding abllity at an early age; five STS
alunni have received Nobdel prizes. On a moTe ‘modest level, the 1&D Center
sponsores the liestioghouse Science Honorl‘lnstltute. an annual program of
Saturday morning lectures given to about 275 high school senlors selected
from abeut 60 Pittsdburph area schools. The lectures are presentod by
scientists from westinghouse and from neighboring universities, and are given
on a voluntary basls, Westinghouse underwrites the administrative and
incidental costs of the Institute. The purpose of these lectures is Lo expose
tae students to professional gcientists, who are chosen on the basie of their
antiity to communicate well with students, in order to promote thelr interest
in careers in science and engineering. Other industries vith research
latoratories have recently begun similar rrograms, and the response has been
pood, Still nore use could be made of the enornus teaching resources that
might be nada avallavle from industry, Advanced i s-ruction for high school
sclence teachers crald be offered, perhaps coupled with swwier internships atc
reseatch latoratnries. Industry sclentists and engineers might be loaned to
schools for hrief, or perhaps pxtepnded periods of time to teach advarnced
courses, or to participate in other ways. An untapped reservoir of potential
sclence teaching ralent may be available if a mechanism for allowing rerired
professionals to teach could be found., There are many such people who would

veleane an npportunity of this kind te remain active after retirement.

In swyary, our nrw industries will require personell at every
occupational tevel to be minimally literate in science, math and conputer
usape. Successful advancenent uwill go tu those who have acquired the skills
necessary to atfapt to rapid techinolopical changes these skills will rest upon
a frpundation of ripgorous, analytical thinking, qualities that nust be applied
tu the entire acadesic program. Indfustry has cdurational resources in science
that should be exploited by the schoc . systemj . nunber of prograns are

ilreaty in plice, and these should be expanded.
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Mr. WarcreN It's almost enough to make you want to resign
from Congress.

We passed a note here that says you have to work on your sons
for the Westinghouse science talent. I am beginning to wonder
what sort of models or what do we pursue and how do they absorb
that, and in many ways the congressional function. You can't quite
define it as the pursuit of excellence to put it that way, although
perhaps it should be, but that we never had one from Pennsylvania
amazes me.

I have been to the function that they have at the end of each
year and it never struck me that there was no one from Peunsylva-
nia. N

Well, I appreciate very much that testimony and enjoyed it. We
will come back to it.

Let's turn to Mr. Swickline.

Welcome, Dan.

Mr. SwickLiNe. Thank you, Chairman Walgren, Ms. Bach, Cr.
Brown. I was sort of hoping that your aide, Ms. McCormick wou'd
be here. She wouldn't take no for an answer.

I felt at the time when she asked me to come that I wasn't quali-
fied or could add substantially to the information you were receiv-
ing, but after listening to those three gentlemen I am convinced of
that, but 1 would still like to sign her up as a steward for my local.
She is quite convincing.

A little background on myself. I am the president of CWA Local
20l I represent five separate contracts. 1 negotiated primarily
Western Electric employees and the shop and warehouse and in-
stallation divisions. They since divested and changed their cotitles.
I'am still not used to that and I will stick to the old, if you don't
mind.

I also represent an interconnect company which deals in installa-
tions of telephone and telecommunications equipment, an electrical
company. an electrical contractor and a construction firm. So [
have sort of got a wide range of work groups.

In all of those work groups the basic education requirements are
a high school education. The electrical contractor himself, he, at
times. has hired employees that have technical training at one of
the local technical schools. In the Western Electric groups, as has
beer. e practice in the whole Bell System, which I am familiar
with, they like to mold their own employees in their own fashion.

The groups that | presently represent have been reduced so
much in size, at one time the Western Electric installation group
that | represented was 550 installers. There are presently 96 left.
Of the warehouse and shop men of 220 of them | presently have 1R
under contract. _

In the State with my brother local ‘n Philadelphia, we at one
time 10 vears ago represented approximately 1.800 employees just
in the Bell System alone. We now represent about 330 combined in
both locals.

Again, 1o get buck to my background. I have been an efficer and
a steward for 30 vears and a president for 17 years, and | have
never seen our industry so distraught. It is not quite chaos but con-
fusion especially because of divestiture.
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In par®cular the installation division, probably the most skilled
employees in the Bell Svstem, their skills were acquire through the
Western Electric Co.,, sending individuals to various schools
throughout the country. \

The types of equipment that they presently install basically don’
wear out, and if something does require maintenance a computer
 tells the maintenance people what has to be replaced. It is not re-
paired; it is replaced as a unit. This requires even less skill.

At one time, and just 10 or 15 years ago, it used to take my men
upward of a year to install a central telephone office. The maxi-
mum time today for the latest electronic switching systems equip-
ment s no more than 17 weeks. It depends on the amount of tele-
phone lines that go into that central office, some as little as 6 and
Y weeks they complete central offices.

Competition is eating in, but | have a small interconnect compa-
ny. The interconnect company iwself has changed hands at least a
half dozen times in the 10 years 1 have had them under contract.
They are presently owned by a conglomerate.

My own personal opinion is the only reason they bought them is
for *:ix purposes, because that telecommunications market rises
and falls so quickly and there is so much competition that they
have a hard time keeping their noses, so to speak, above financial
water.

In your letter that you sent to me where it says the current and
future personnel needs of your company and industry, the group
that T am more familiar with is (he Western Electric group, they
haven't hired since 1970 in Pennsylvania alone. Nationwide in 1970
we had 32,000 employees in the installation division alone, Today
we have 11,000 nationwide.

As T told you. in the warehouse and shop in the Pennsylvania
Avenue plant there are 18 employees left there out of 220, That
butlding huas been sold and I expect the 18 employees to be phased
out witin the next tew months,

In the interconnect industry, and 1 am pretty familiar with that,
I also had a cable TV under contract until they went bankrupt.
There is such a glut of electronic skilled ex-employees, laid-off em-
plovees in Pennsylvania and in particular western Pennsylvania
that they have very little trouble getting skilled employees.

In particular. the MCI Corp. is picking the cream of the crop of
my lawd-off Western Electric employees. There is bardly any need
to retrain and most of the interconnect companies throughout the
country are doing just that.

If a Bell unit has a lavoff the interconnects are those people be-
viuse they are so skilled and have been trained so well.

A fur as future hiring in the Western Electric, AT&T technol-
ogles group ncorporated network systems. [ doubt if Western Elec-
tric will do any more hiring

The 11,500 we have nationwide are more than sufficient, and
lately we have been negotiating, or I have. lately with management
Just on bringing in temporary help. They don't want to hire full-
tine help or even in the category parttime because with part-time
help they are required to give fringe benefits.

What they want to hire now is temporary help. hands to do the
heavy labor work, which there is not much of. and then tern inate
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them as quickly as the job is done on a one-job basis. Some of our
locals and in particular in the Far West have gone through this
progress. They have agreed to hire temporary help for no more
than 6 months, and on a job-by-job basis.

The only fringe benefit they are entitled to is a holiday, if a holi-
day should fall any time during their work period. They start at
the minimum and if they should stay long enough to reach 3
months and they would acquire another upgrade in pay, which is
only about a dime. ‘

Necessary work skills, as 1 told you before, and I am familiar
with every phase of the telephone industry, I know the local presi-
dents quite well and I know the type of hiring that did occur at one
time in the Bell System.

The Bell System likes to train their own regardless of whether
it's u Bell lineman or a Western Electric installer or an AT&T
craftsperson, ‘hey prefer to train their employees in their own
mold and at their own schools with hands-on types of training.

As far as the other coripanies that I represent, the electrical
firm I told you about, if h: hires, and in this market in Pittsburgh
he has no trouble hiring electricians that have been laid off in the
mills and factories with lots of service and a lot of electrical skills,
so he's got a free market, an open market to pick out the best.

I just recently negotiated a contract with him and his major
demand was to reduce the starting rate so that he could hire these
people at a lower rate than | normally had written into the con-
tract.

Interfuce. As far as the Western Electric Co., they never did asso-
clate in any way with the local schools. Unfortunately, it probably
would have helped the company more than the schools. Bell, I am
not that familiar with them approaching local schools. I know that
both Bell and Western Flectric do have a national scholarship and
unlike this gentleman there was one local resident, one time in all
the db-some years that [ have been associated with Western Elec-
tric. that has won the scholarship:

I hate to be so depressing. That was one of the reasons why 1
didn’t think I should be here. but it's the truth in our industry, the
clectronics industry especially in telephone and telecommuncia-
tions,

We huve got too many employees. [ can't add mich more to that.

Thank sou

Mr. Warcren. Well, | think that that may be more important
from a testimony standpoint than almost any other finite observa-
tion that can be made. You, of course, se. firsthand what the work
force hias experience and particularly in. an area where certainly
techmical skills are required and vet your testimony fits hand in
glove with the other gentleman’s that it is not so much what is
coming out of the schools that is being required at this point.

There are skilled people out there waiting wnd not finding. And
to the degree that we do have pickup in our economy, they will
hind themselves as qualified as anyone and it is a difficult commen-
tary on our time that it is so depressing in the sense of numbers,
but 1 can think of nothing more real and nothing 1 would rather
have in the record more than that kind of a statement about where
the work force is today, particularly in this part of the country.
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And 1 um not so sure that we are that different from other parts
of the country. Other parts of the country have a smaller base from
which to build, but those who have gone to look for work in those
parts of the country have come back to Pittsbrugh saying that
there isn’t anything there that wasn't here.

So I really do appreciate your perspective on that. I think they
lend a real undercoat of reality to this whole record. :

I think that is a remarkagle series of perspectives and state-
ments. | was particularly interested in the idea of communication
skills and those who were in here earlier, some of the other wit-
nesses, particularly Father Lang fron: the Pittsburgh Diocese, was
saying be sure that you think of the whole range of educational
skills as you go ridi g off in the pursuit of science and mathemat-
ics.

I know one word vou used in your testimony, Dr. Gottlieb, was
the writing skills were “appalling.”

Mr. GorruieB. What is so shocking to me is that I see the very
best. | don't see the average or the lower levels. I can only imaginc
what the level of skills is like in these large numbers of people who
will somehow have to make their way in the work day world after
they get out of school.

Mr. Berguorz. I think the one thing that is interesting, however,
and [ think as in many previous instances what is happening in
some school systems is kind of happening in advance of all of the
expressed concern on the national level about the issue.

I am struck by the fact that in a few years I have sensed a real
change in the Pittsburgh school system around that issue. My chil-
dren are coming home with writing assignments now that 1 had
hoped they would have had before. I think this represents a recog-
nition in the community that these communication skills are at the
heart of what this whole period of educational reform is about.

Mr. WarcreNn. | guess that is a very basic skill and can only be
taught with some appreciation for rigor and discipline in the sense
of ideas and in the sense of the trend back to basics would help
give you a platform from which to start that.

At the same time, it is a broadly based skill that can be devel-
oped in almost any specific discipline and carried from discipline to
discipline and so almost any good educational program would biéld
that skill.

Mr. Gorriaes. | think the reason that I have come down so hard
on that particular issue is that especially within the past 2 or 3
years what 1 have come most to be impressed with as the over-
whelming characteristic of our technological and economic system
now is not just change but the rate of change, the body of informa-
tion that a student comes out with even in engineering school
today in J years may be entirely obsolete, and unless that student
comes out wi*h skills that are transferable, he is going to be lost.

To emphasize that just a little bit more, I can relate to you one
phenomenon that is happening at the R&D Center now at Westing-
house. One of the divisions of Westinghouse that no longer exists is
the lamp division. We don't make lamps anymore. There was an
entire group at the R&D Center that was devoted to lamp research.
These were Ph.D.-level people with a very high degree of skill,
very. very intelligent and competent people.
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All of a sudden that activity was stopped at Westingthouse.
Those particular skills, at least, were no longer required. In order
for those people today to arrive at the R&D Center they had to
very, very quickly learn other things and how to do them.

Now, peuple who are narrowly trained without the flexibility of
adapting to a rapidly changing environment ark going to be very
unhappy 10 years from now.

Mr. Bercnowz 1 think, however, that this has to.be viewed in the
perspective of the issues that were raised at the other end of the
table. What we have happening in terms of change is th.. a whole
group of people who are coming out of the manufacturing side of
things are now looking at a future that offers them jobs at mini-
mum wage in nonskill.d positions.

We are in the middle of change in the whole notion of education,
it can put you into a middleclass future. We may be looking at a
future that includes more jobs at MacDorald's than it does jobs at
McDonnell-Douglas. That is another concer.

We have a vast group of people coming out of manufacturing
who literally have no place to go in which they can maintain the
standard of living to which they had become accustomred.

Mr. Coiker. The statistics show that service jobs are growing
and munufacturing jobs are decreasing and that's something that
we all know. Again, though, from the standpoint of the technical
employee, of technically trained people, if the person is well
trained in the very basic things without specialization, then the
flexibility of retraining is much, much greater. We can take the
employee s, Dr. Gottlieb said, and move him into another job if he
really has a basic training. But if he just knows one thing and
knows it by rote, he doesn’t understand it, and then it's very, very
difficult to retrain that employee.

So, that is why when we hire people we look at what the basic
education is like. And, again, we say the same things that Dr. Gott-
lieb said. We Jook primarily for good skills in reading and writing
and speaking. Those are the basics and they, as 1 said, are going to
be“more and more necessary as we work with computers, as we
have to express ourselves exactly with the computer and get an
exact message from it.

Mr Warcren. Well, we have several generations of people who
were not ven that signal by the society. The society wanted
highly skilled manufacturing process people and now, as Mr.
Swickline says, "We are replacing the part, we are not repairing it,
and the manufacturing process and even the construction or assem-
bly process has been so shortened by different work methods and
different assembly methods that those jobs are just no longer there.

Mr. CoLker. But other jobs have been created, but the other jobs
are of an intellectual nature. That is really the difference. We cer-
tainly have more people working with computers today than we
had 10 veurs ago. and it's an enormous amount. And if you try to
hire people trained in those disciplines, the people with experience
in thase disciplines, you find you gave great difficulty.

We have people working in other disciplines that didn't exist 10
years hago. Those people are in great demand, so there is job
gErowth.
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Mr Gorriaen | think a&\n example of that that | have come across
even within our corporation is the following: A large amount of
secretarial work, and maybe 1 shouldn’t call it secretarial work,

but dealing with manusc :’pts involves word processing. In my view, .

this is a skill that should be taught as typing should have been
taught a few'veurs ago in the high schools.

We find now. that there are relatively few secretaries who are
willing to learn to do word processing in the offices now and that
the people who tend to be most skilled are the ones who have gone
through very recent training to acquaint them with the machinery
and the techniques of word processing. ;

[t seems to me that that 1s but an example of a generalized kind
of skill that ought to be taught to practically everyone at the high
sc¢hoot level and 1t wouldn't be all tﬁut difficult to 3,0 it.

Mr Waucren Why do you think that they resist learning it?

Mr Gorrrirs. Resistance to change. [ think it's exclusion and the
expression of the narrowness of the education that they have in
the past been exposed to. | think that they are ill-equipped to deal
with change as perhaps most people are, those other ones that [
happen to have come in contact with. But I think that that's
merely o svmptom of a larger overall disease., the resistance to
change even when change is inevitable.

Mr Cotker But when you deal with something like word proc-
essing or any computer-based job, you are expecting the person to
do something exactly. It has to be exactly right. It can’t be almost
right It has to be exactly right, and 1 think that whether it's re-
sistunce to change or what I find. that when we try to introduce
things like that to employees who have been doing things another
wav. many of them don’t have the discipline of thinking that way.
It's not that they can’'t remember the instructions, but they are not
used to the logical thinking that is required to use the instructions
on a word processor

It's i completely different way of thinking. If vou type in the
normal way vou make a mistake, you erase it, and you correct it.
In the word processor, if you made a mistake you go through a cer-
tain set of instructions on your word processor. You get in the
mode and vou change it and yvou go on. You can't do it almost. You
nave to do it exactly It's a different way of thinking and, again, 1
would disagree with Dr. Gottlieb. .

I wouldn’'t want the persop trained in the word processor when
they come to us. I would watt the person trained in basic reading,
understanding. 1 would want the scrngol to have taught the employ-
ee to do things in an exact way and really complete them, not

almost compiete them, and then 1 would say, OK, that person will”

be easy to tram on the word processor.

We can seny that person to a school that word processor manu-
facturer runs and in 1 week he will be able to run it. But a person
who is used to not being exact in the way they think and not com-
pleting things properly, not finishing their assignment in school,
will never learn woid processing, and 1 think that it's the problem
of attitudes and a problem in the way people do things. :

M WarGren Your business requires that vou do it exactly. As 1
have seen the lenses they grind and that you must do it exactly of
it won't work
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Ml:'. Corker. There is only one right answer. Almost doesn't
wor

Mr. WALGREN. Let me ask Mr. Bergholz. Do you think there is
the ability to call forth a greater public funding for education? I
gather that part of the public community, the mimeographed
sheets and public awareness is really designed to sell the institu-
tion to the public so that the public will give effort back to the in-
stitution. We see in Utah they are saying: “Give me a tax in-
crease,’ and in Utah, it is a very viable, politicn! issue because of
the sense of family in the Mormon cultur~ ..nd yet you really
wonder when you deal with 14 percent of a community like Pitts-
burgh is there the abilit;r through public relations to develop an
appreciation for the need’

r. BerGHoLz. It is not just a matter of public relations. I think
public relations is used to bring some new people to the table and
to beﬁ'in to attract a different kind of leadership to the issue. I am
struck by the fact that though the corporations didn’t end u
taxing themselves in California in order to im&ove {1e State fi-
nancial situation for the public schools that the California roundta-
ble was instrumental in leading a charge toward improving the
school finance situation in that State and that roundtable is essen-
tially the business leadership of the State and somehow their atten-
tion was attracted to the issue and they helped to put forward leg-
islation that made for productive change.

You see that happening in the State of Washiﬁton and North
Carolina where Jim Hunt the Govenor has put education on the
State agenda.

I think that in Pennsylvania we would be hopeful of attracting
the interest of the Business Council of Pennsylvania to that issue,
but I am convinced that the involvement of the private sector as
important as it may be to provide some funding, its real impor-
tance is in building a constituency that can lead to change.

Then another thought to Dr. éottlieb, apparently Westinghnuse
runs an effort that does reach out, but vou indicated that other
companies could get involved in that and yet apparently there is
still just Westinghouse.

Mr. GorrTLiEB. As far as I know, in this area, Westinghouse is the
ong one that does it. United States Steel, up until a few years ago,
had a similar type of program at their research laboratory but for
reasons that may be more or less obvious, they choose not to do it
any more. Nevertheless, there are many, many technologically ori-
ented industries in the Pittsburgh area that are staffed by people
who could do this very well.

I might say, tar, the way, that i the few years that | have been
operating the Westinghouse Research Development Institute, I
have got a number of inquiries from different phic areas
around the country starting up similar programs. There are pro-
grams, for example, at locations where there are Government lab-
oratories like Fermilab in Illinois. Any place where there is a con-
centration of technical ple who have a possibility of doing this
and it is already being done elscwhere in the country,

Mr. BergHoLz. One of the things that is going on here, and I be-
lieve you have a document describing some of it on a more limited
scale, is that Westinghouse as well as Rockwell and Alcoa and PPG
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are all involved in an adopt-a-school program on a smaller level.
That is also providing some summer opportunities for & wide range
of kids in schools that are adopted by these corporations.

Mr. GorTuEB. We have a feature of the Westinghouse to be given
an examination at the end of it and we select the two top places in
that examination and they are given summer internships at the
R&D center and invariably they are exceedingly talented students.
They have always been since we have been doing it and they turn
out top quality work and that has been a very, very nice feature of
our program and what 1 wauld like to see done is some mechanism
for making internships available to high school faculty to kind of
bring them in to an atmosphere where they can have their batter-
ies recharged. .

Mr. WairGren. And yet your Westinghouse lecture is opep to
them and they don’t come.

Mr. BerGHorz. But 1 think you have to put it in some perspec-
tive. It is awfu! easv to knock all the teachers. Clearly we have
some problems there, but I see an awful lot of good things going on
in classrooms. Most teachers who are not working a full 12 months
are working 10 months and having to work somewhere else so the
offering of nonpaying situations doesn’t have the same appeal.

Mr. Gorruies. 1 didn’t say nonpaying. When | say internships,
presumably that carries the possibility.

Mr. BercHorz. You were mentioning the Saturday morning type
of program. This is beginning to happen in Pittsburgh. There was a
model started in Cleveland that provides a stipend for math and
science teachers who go into corporations to do special individual
work under the tutel: ;e of somebody in the corporation.

Mr. Gorruies. | think it is an excellent idea.

Mr. BerGHoLz. We had five placements last summer and we will
be happy to do more.

Mr. Gorrues. 1 would be glad to see that expanded. It is an ex-
cellent idea.

Mr. WaLGREN. Ms. Bach.

Ms. BacH. 1 have only one observation to make. I can remember
in the late 1970's when | was teaching graduate school being criti-
cized by my students in an undergraduate course for passing back

apers with a failure for all these people who ¢éuldn't spell correct-
y and I was told at that time that spelling wasn't important; that
;:hcmetics. if they could sound it out, that was fine and I said that |
adn’t taken that foreign language in a while and that if they
wanted to pass g:iy course they had to be able to spell and the[\;
were very irritated by it, but I can recall when I was ioin throug
school myself that the science majors were criticized highly for not
being able to articulate properly, that they were too technical and I
am sorry to say it sounds as if not only the science students may
not have mastered the art of articulation, but now it seems that we
have all brought ourselves or the students or the system has
brought itself down a couple of notches and no one seems to have
mastered very well the art of articulation.

That is really my closing observation.

Mr. WALGREN. You know communication skills, the thing that is
most chalienging about most jobs is that you are limited by your
communication skills and you can see people succeeded. How diffi-
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cult is it to remain the chosen person to lead a group of employees
that is having such retrenchment but for tremendous communica-
tion skills? I know in my own situation the limits are really wheth-
er you can’'t communicate the way you want or you can always do
it better. So certainly the educational system ought to be recogniz-
ing that and I certainly wish I could Jo it better. So it is a constan:
challenge.

But I do want to thank all of you on behalf of the committee for
your time and your interest in this. I think we have some threads
in here that are very interesting and good for our education and
awareness here in a community like Pittsburgh of the problems we
see and the progress that we are making and how far we have to
go before this system really serves the people that we hope ulti-
mately it will serve.

So thank you very much for your interest.

Mr. WaLGkeN. The last two witnesses, Dr. Lauren Resnick, the
codirector, Learning Research and Development Center, University
of ll;ittsburgh. and Dr. Julius Brown, Allegheny County Community
College.

We were grouping people together. Let me ask the two of you to
come forward and we will nproceed.

Let's start out with Dr. Resnick and ! understand that you have
a time problem and I do apologize. These hearings have a way of
taking a lot of time and that is my fault.

Please proceed.

STATEMENTS OF DR. LAUREN RESNICK, CODIRECTOR, LEARNING
REEARCH AND DEVELOPMENT CENTER. UNIVERSITY OF
PITTSBURGH: AND DR. JULIUS R. BROWN. ALLEGHENY COUNTY
COMMUNITY COLLEGE

Dr. Resnick. That is all right. In fact, I enjoyed that preceding
d}i]scussion enough that I am not terribly concerned even now about
the time.

As you know, I am Dr. Lauren Resnick. I am a professor of psy-
chology at the University of Pittsburgh and also codirector with my
colleague Robert /3laser. who I believe testified before this commit-
tee about 2 yearr, ago. of the Learning Research and Development
Center.

Our center is a place in which experts from a number of fields
come together to do fundamental research and applied work on the
improvement of education and I will try to give you some flavor of
that. "

You have asked me to speak about the role of lecrning research
in improving education and the particular role of our center in
that effort.

I am going; to speak about a type of research on learning that
forms part cf a new giscipline that has become known as cognitive
science. Cognitive scientists are drawn from varied disciplines in-
cluding psychology, linguistics, computer science, and others as
well and together they are investigating problems such as the
nature of scientific and mathematical knewledge, the characteris-
tics of expert problem solving in many domains, the ways in which
people urderstand ana produce written language. The ways in
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which previously acquired knowledge and skill can influence the
ability to learn.

To summarize, the large and growing body of cognitive research
on learning is beyond the scope of the 10 or 15 minutes available
here so let me just make three points that 1 think are crucial for
today's discussion.

The first is that most of today's research unlike learning re-
search of a decade ago and before is now concentrated on how spe-
cific subject matters and specific domains of skill and competence
are learned. Arid so for the first time, virtually, we are developing
a body of scientific knowledge about how mathematics is under-
stood and learned, how science is learned, how people think as they
write and in each discipline, in each subject matter in school, you
mﬁzht say. This kind of work is going on, in some areas more than
others.

What that means is that this research on learning is much closer
than past forms of learning research to being directly relevant to
rducational and job performance questions.

The second point is that cognitive scientists are concerned with
the nature of high-level processes of reasoning and thinking in
each of the fields that they study. We are beginning to develop a
strong basis for education that will be not just in teaching of specif-
ic knowledge but in creating a citizenry able to learn and think on
its own, a point that responds quite directly to the conversation at
the end of the preceding panel.

The third point is that research is now beginning on the effects
of different kinds of instruction on knowledge and on abilities to
reason and learn and this means that the cognitive science re-
search community is directly linking theory to educaticnal practice
rather than leaving that lin]y( to others.

The cumulative effect of all of this research has produced a rela-
tively fundamental shift in our conceptions of learning. A recent
article that [ wrote, published in Science magazine, entitled ‘‘Math-
ematics and Science Learning, a New Conception,” provides as
good a sumisary as | am able to provide, so I call your attention to
it.

In fact, it has already been read into the Congressioral Record
on May 3. 1983, by Congressman. Brown of this subcomn.: *2e. But 1
have left you copies to make it easier to find.

What seems most useful for me to do now is to expand that dis-
cussion and to focus on how this new understanding of learning is
beginning to provide a basis for improved education.

First of all, our research is on how people learn and understand
mathematics and science. | stress mathematics and science because
I was asked to I quite agree with the concern for other forms of
skill, especially in the communication areas and we work there as
well. But this research in math and science, as an example, is pro-
viding a basis for more carefully and more usefully defining what
it is that we want to teach. In other words, v.e have a much better
way. or are developing a much better way, to be more accurate, of
saying what it is that people really need to learn and how it is
likely that they will learn it.

In addition to specifying objectives for education in more precise
and useful ways, these cornitive analyses of mathematics and sci-
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ence learning can also provide a basis for new and more useful
forms of testing. This is especially true where we are concerned
with problem solving and understanding in other than the routine
skill performances that may so quickly be outdated.

This has been one of the hardest jobs in testing and it is a criti-
cal one for evaluating how our educational efforts are succeeding
and for diagnosing the skill and knowledge of individual students
9 during the educational process so that the instruction can be adapt-
Yd as precisely as possible to their status and their abilities to

earn,

Second, work on problem solving, reasoning, and how people
stady and learn from textbooks is providing more and more refined
ideas about exactly what the differences are between people who
lea n easily and t}‘llese who have more difficulty. This, in turn, is
beginning to provide a basis for new ways of teaching that are
showing zoine real promise in improving learning skills in those in-
dividuals who are rotentially competent learners but who have not
been doing well in school.

Third, research on how people understand what they read is pro-
viding guidelines for the rewriting of textbooks in science and in
other disciplines as well so that they are more easily understand-
able and easier to learn from.

And finally, cognitive research is providing the knowledge we
need to make deep educational use of the power of computers.
Computers are, of course, extremely popular in education right
now and are offered as virtually the panacea in some circles. How-
ever, most educational applications of computers are failing to use
the rea! capacities of those machines.

Recent cognitive research is showing how computers of the kind
that we can expect in schools within just a few years can be used
as intelligent tutors that tailor presentations and requests for re-
sponses to the immediate status of the student. There is evidence
that intelligent tutors of this kind can make very substantial dif-
feences in learning, for example, in certain parts of high school
mathematics, and we are now beginning to build them for elemen-
tala; school topics as well.

ith that as a general statement of the field as a whole, let me
focus for a moment on my awn center’s particular role. in the field
of cognitive science and instruction. Let me begin by noting that
we dre widely recognized as a leading institution in this field. This
is_reflected not o' in our research program but also in a variety
of activities that . on in our center. We edit a major journal in
the field. Conferesnces are held regularly that attract scholers and
-practitioners from many parts of the country and the world. Visi-
tors jcome from all over the world to work with us. That gives a
flaver, but it is our specific resezrch and development activities
that bring all those ple to us. And I think those are activities -
which you all know about.

I have given you a list of the titles of various projects that are
now underway or recently completed just in the fields of mathe-
matics, science, and technical skill learning. Each of these projects
has been su?ported by funds from the Federal Government, either
the National Science Foundation, the National Institute of Educa-
tion, the Office of Naval Research, or in a growing number of
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cases, some other armed service branch since the armed services

h.ave major educational concern for their recruits.
[The list mentioned above follow::]
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Learning Research and Development Center
Mathematics, Selence and Technology Skills Projects

Mathemstics
Learni-.g in Geometry (ONR)

Learning Algebra (ONR)
Concepts of Addition and Subtraction (NIE, NSF)
Teaching Computational Skill and Mathemastical Understanding (NSF)
Problem Solving in Mathematics (NIE. NSF)
Learnlng Decimals and Fractions (NSF)

Teacher Knowledge of Math Curriculum (NIE)

Science
Expertise in Physies Prodlem Solving (ONR)
Development of Students’ Knowledge of Mechnaical Principles of Physies (NIE) )

Micro-Computer Based Instruction Moduies on the Laws of Motion (NIE)
Naive and Expert Theorles in Elementary Physics (NIE),.

Professional & Technieal Skills
Expertise In Radlology (ONR)

Spatial Engineerlng/Interpretation of Engineering Drawings TONR)
Problem Solving in Political Science (NIE)
Measurement of Proflciency in High Tecbnology Tasks (AIR PORCE)

Problem Solving in Basic Electricity (NAVY)
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Dr. ResNick. Av you can see just from scanning it, we are doing
research on most of the major topics of the school mathematics
curriculum, and on several important parts of the science curricu-
lum. We are also extending our research to several kinds of technical
skills that are called for in fields of work tha: may not.require
college degrees but do require highly trained technicians.

Some of the projects listed here are what one would call funda-
mental resear(‘ﬁ; that is, work that is to uncover the nature of
thinking and learning in the area studied. Other projects are di-
rectly concerned with new ways of teaching. For example, we have
worked extensively on the problem of how to teach primary school
arithmetic in a way that aﬁows children both to learn to compute
and to understand why computations work the way they do.-

We have developed a series of computer-based lessons that seen
to be a very effective way of doing this kind of teaching and that
have been very well received in .:st schools and classrooms. In
physics we work both on computcr-based instruction, for example,
a computerized laboratory that allows students to design and run
experiments on the laws of motion and on ways of conducting class-
room instruction so that students are forced to confront the mis-
conceptions about physical science that they inevitably bring with
them. That is somewhat documented in the ﬁst that you have.

This same interaction between fundamental research and in-
structiona] experimentation characterizes our work on professional
and technical skills. A particularly interesting aspect of the work is
our study of what teachers, especially elementary school teachers,
understand of the content that they are teaching and how they use
this knowledge while they are actually doing the teaching.

These studies will soon provide the basis for some new approach-
es to training teachers in mathematics and science, and perhaps
other disciplines. To try out these training ideas, we will conduct
summer training institutes for teachers and will also build some
computer-based tutors for teachers.

Now, in describing this partial list of our center's activities I
have already told you a good deal about how we disseminate our
work, which was another of the subcommittee's questions. We con-
sider it our task to move from the laboratory to actual trials of in-
structional ideas and to develop prototypes of the Finds of instruc-
tional materials that would be needed to su;)port those ideas. So we
develop and test instructional materials of various kinds ranging
from handbooks for teachers to advanced computer programs.

We teach at training institutes and, perhaps most important in
many ways, we give lectures and demonstrations both to educators
and other researchers all over the country. What we don’t do is try
to disseminate our work directly to many schools; that is, other
than to those schools with which we cooperate in the development
and frials of our teaching and instructional prototypes. Instead we
collaborate with other organizations, both public and private,
whose main mission is to disseminate materials, techniques and
ideas for improved teaching. Those can be schools of education and
regional educational laboratories and so on; but particularly impor-
tant, because of the influence they have and because they repre-
sent major infusions of private mgney. are the educational publish-
ers of various kinds. We serve as general consultants in the design
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of educational publishing programs and in that way bring to bear
on those efforts the broad knowledge of instruction that we are de-
veloping at our center.

We also work with publishers as our various prototypes are
ready for wider dissemination. We work with them to bring these
programs and other materials into an attractive and economically
feasible form for schools, and to market them throughout the coun-
try.

I would just like to close on one point that refers back tc the pre-
ceding discussion. In addition to agreeing with the general tenor of
the closing part of that discussion, that math and science and tech-
nical competence cannot be separated from general communication
skills, I would like to stress that there is ar agenda for mathemat-
ics and science education that is not tied to the job morket. It is
tied to the need for a citizenry that can live and make iitelligent
decisiors in a society that is inevitably going to have to ...ake hard
decisions in which scientific and technical information is involved.

We have to think about educational programs in the science and
mathematics area in those terms as well; and, although I haven’t
stressed it in this pariicular presentation, that is a very strong un-
derlying aspect of what we do. And it is one of the reasons that,
although we do some work in the development of professional and
technical skills, we have chosen to concentrate our efforts on edu-
cation at the elementary and secondary levels, for all of the learn-
ing population. not just the coliege brund and particularly gifted.

Thank vou.

[The prepared statement, plus attachments, of Dr. Resnick fol-
lows:1
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Testimony Presented by Lauren B. Resnick
Lefore the '
U.S. House of Representatives ‘
Commitice on Science ind Technology,
Subcommitice on Science, Resesrch, snd Technology

Honorable Doug Waigren, Chairman

fittsburgh Hearing on Sclence
snd Mathematics Education

{Fedruary 10, 1584~Pittsburgh, Pennsyivanis)

My Chawrman, members of the Commitice, 1 sm Lauren B. Resnick, Co-Direclor of
the Learning Resesrch sad Development Center (LRDC), snd Professor of Psychology ot the
University of Pittsburgh | have been asked $o Speak to you today sbout the 1« e of iearning
research 0 improving education—-cspecidily in mathematics snd science—ana sbout LRDC's
perticular role in this research and improvement cffors. .

For ciiZens snxious to improve education as quickly se possible, it is nod slways
ciear what role research on fearmng can play It is argued that il we trained teachers more
thoroughly, devoled more in-school time to mathematics end science, snd implemented
Wugher requirements and examinabion standards—-si of which are things we aiready know
how to du—then wme could réturn Americt to its former high standsards of educational
schievement However, when we reficct on the real nature of educstionsl goals, it becomes
apparent that we have inherited throres and praclices that sre inadequate Lo the
educationat tasks we now face. :

The heart of the matter is that we sre today trying to make it possible for aimost
everyone Lo meet standards of educationsl performence that once were expected of 8 much
smatier segment of the population We want to raise she levels of pasticipation without
sacrificing our tradikionat standards of excellence. This sspiration poses 2 complex new Lask
for cducators In the not-so-dristant past, many problems of education were solved by
selection If individuals did not learn with ease snd study with enthusiasm, it was scceplabie
to drop them (rom the educational effort Today, educators must solve these problems
through instruction

Although a relatively weak science of educstion was tolerabio as fong 3s we sought to
teach only the willing and particularly able. we need betier-developed knowledge of learning
snd teaching processes if we sre to meet our new goal. To be maximally effective,
educators—hke other profeasionsis—require s theory to guide them snd toois to hsip them in
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their work They need the same kind of scieatdc foundation for thewr work as the biologica!
sciences provide for the fietd of medicine and the physical scrences provide for engineering
Only with such 8 foundstion ¢an we proceed beyond what we now know how 0 do 10 the
hgher levels of educational performance 1o which we aspire

S

The science of learming 1s the Toundation for education. It is through rasesrch on
fearning that we can hope o nrovids the theory and Lools that educators require It is -
research loward the scrence of fearning as @ foundation for seaching to which | will address
the remainder of my testimcny  The research | will spesk about is part of » new stientific
disciphne known 3 copwire soence  CoEntive scientists—drawy from such varied disCiplines
3> psychology, linguistics, snd computer science—are expiufing in detan the Processes
mvulved 10 the acquimbion of igh levels of human capabiity They are investigaling
probiems such as the nature of scienlific and mathematical knowicdge, the characterstics of
expert probiem solving, the ways m which people ynderstand and produce written language,
and the ways in which previously Scquited knowiedge and skdl can influence the ability to
ledrn In the past Lwo of Lhree years, the wider availabiity of powerful comp iters also has
begun to creale 3 community of researche:s working on the imphcations of intetiigent
technology for instruction ang learming

¢ amanzing the targe body of cognitive research on fearning 1s beyond the scope of
these . frmarks  However, there are three characterrsties of current cogmlive resesrch
that n, she st partculariy refevant Lo education and thus to the concerns of this Committee

First, contemporary rognitive research 18 largely concerned with how specific subject
matters are fearned  |nstead of developing genersl principles of lesrning thatl often seem
difficuit to apply to particular dranches of learning, cogmlive scientists are studying the
learming of particular branches of knowledge dawctf=-and they are doing this in collaborstion |
with experls in the fields being studied We are thus, perhaps for the first tyme, developing 2
substantial body of scientific knowledge sbout how mathematics 1s understood and (earned,
and about how people think and tearn in the yndividual scrences

Second, cogmtive scientists are interested in the nature of tugh-level processes of
reasoming and thnking in the Nietds they study Problem-solving abhitses and critics! thinkeng
skilia are at the heart of cognilive research We are beginming to develop 3 healthy
foundation for education that goes beyond the teaching of specific knowledge--that s, for
education that can create a2 citizenry better able to lesrn and think on its own

Third, rescarchers are beginning to study n detarl the effects of different kinds of
teaching on human competence In the process, they are discovering more than ever before
atoul the nature of fearmng dself Al of this means that we sre drechlr bnkmoe cognitive
theary ta educationdl practice

The cemulative finthings from resesrch of this kind have produced a fundamental shift
n our conceplions of learning | have described the substance of these emerging conceptions
inan arlicle published last Spring in Scatece magazine  The artcle, entstied "Mathematics
and Lewence trarming A New Conception ® was read into the Congressions! Record of May 8,
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1983, by Congressmen Brown of this Commities. Rather than attempd to recapitulate an
siready brref statement. | append 3 copy of the articie here (attachment 1), and tum in my
remerks 10 Suggesting more precisely how cognilive resesrch on tesrning is deginning %o
provide 2 basis for improved sducstion. | will outline four sress in which we are alysady
beginning to see changes based on cognitive research

First, cogmntive resesrch on mathematics and science lesrning 1S providing sn
important basis for specifying in # move yseful way then before oxsctly what ib is thet we
should try to teach in these disciphnes [t may scem odd (o suggest that we necd
psychologicatl resesrch $0 srrive ab 8 definitson of what to tesch in mathematics of science,
yel that seems 1O be the case What the cogntive scientist is abie 10 discover is how people
build up intuiive theories in miathemstics and science—-naturid ways of understanding and
fesrning 1n these subjects Many nsturs! intuitions sre msthematicsfly and scientfically
sound--githough they are often Quite different in form from tho intuitions that trarned
mathemalicians and sCrentysts develop  Other naturad intudsons gre mathematically and
scienlfically incorrect, but by studying them i detad we of*en Jiscover thet they sre based
on etements of correct knowledge 1t s importent for educators 0 know sbout dboth kinds
of intutions~those Lhat are correct 'snd those that sre nol-ss they plan instruction. The
correct intuilions can provide 2 basis for bulding new knowledge in students by starting
with what the Student aiready knows The incorrecs, but egQually natural, intuitions siso are -
important, for we must find ways either to block their development or to help students to
confront and correct them ‘

econd, cognitive anplyses of mathematics and science learning can provide the basis
for new and mure useful forms of testing espeCisfly the testing of understanding and
probiem-sotving skilis  Comparisons of erpers and sorce understanding snd performsnce
suggest how we can distinguish more clesrly between students who really understand » topic
and <tudents who are only repeating statements on which they have been dritled Mal g
this discrimunation 15 one of the most difficuit tesks that test designers face  Yet it s
cntical for evaluating how educations! efforts are succeeding Good tesis siso sre needad to
diagnose the knowledge of each student 3o that teaching can be taslored to the individual
An elegant example of diagnosis based on detaited cognitive anaiysrs 1S @ computer-based
sysvem that, using 9 child’s performance on 8 small number of arithmelic examptles, is abie
to decide precisely what misconception the chid has about’ how 1o perform subtraction
WILh this diagnosis i hand, teschers Can precisely target their teaching to the child

Third, ccgnitive work on problem solving, nessoning, and how people study snd learn
from texts 15 providing refined 1deas about exactly what the differences sre between people
who learn easily and those who don't This, in turn, serves 3s 3 basis lor new methods of
teaching that are showing resl promise in improving the learnipg skills of those students who
are potentially competent learners but have not been doing weil In schoo! For example, 9
recent rescarch program has discovered methods of tesching chitdren 10 guestion themseives
and to monitor therr own understanding ss they resd This instruction has been shown to
improve quite dramaticaily the reading comprehension of apparently backwerd middie school
students RRescarch on how people understand what they resd is 2iso providing guidelines
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for rewnling textbooks—in science and in osher disciplines—~so that texts sre more
understandable snd easier Lo learn from

Fourth, cogmbive resesrch is providing the knowledge we need 1o make Significant
use of the power of compuiers. Computers are, of course, very popuiar in educaiion right
row However, most educations! spphcations fail to use the real capsbilities of the kinds of
computers that we can stpect w0 have n schools in the near future. The most common use
of computers in schools today i3 fur *dsill and practice® on routine procedures and
krowledge This can be of substantisl positive benefit. Mowever, it does not reafly take
sdvantage of what computers can o t0 adapt o individusis and o tesch more complex and
flexsble kinds of thinking end prodlem solving.

Recent cogribive research 1s showing how computers can be used ss wiskpens sutors
Inteligent tutorng programs use  model of expert performance, slong with 3 mini-model of
the performance o' the student who is working on the machine, to tailor presentations and
requesls for responses to the student's immediate status Both the expert and she student
models in these tulors sre based on cognitive research on learning There is evidence that
inteiligent tulors of this kend can make very major differences in learning subjects such as
high school mathematics The full potentiat for intetiigent tutors in tesching school sydjects
1S just beginning to be studied

I heve been describing the brosd spectsum of cognilive resesrch that is providing a
scienlfic basis for education This effort, and the development and testing which
sccompany b, 1S bemng conducted s research centers around the couniry As is
characterstic of all screntific research, cogmtive resesrch depends on active exchange and
coftaboration among a number of centers ‘and laboratories Within this network of scientfic
exchange. my own Center {LRDC) plays a central role  This role is reflected in a variety of
sctivibies. such #s journal and book editing, conferences, and wisiting scholar programs that
mobiire ond jocus attentson of scholars from throughout the nstion and the world on
questions relcvant Lo educatiun  Aflthough these communication activities are importsnt, it
15 our highly productive semor scientists end their specilic research snd development
projecls thal attract the wisitors and sustsin che publication efforts. These are the
achivities Lhat will be of most interest to this Commitiee. Let me describe some of them

This hst (sttachment 2) shows the ttles of 2 number of LRDC projects now
underway or recently completed in the fields f mathe. snd science lesrning  Each
project has been supported by funds from the Federa! gov rament—either the Nations!
Seience Foundation (NSF), the Natons! Institute of Education (NIE), the Office of Naval
Research (ONR), or another branch of the srmed services  This list gives some sense of the
range of what we are doing A ssmular =t could be provided for our work in reading, writing
and other aress of the school curmicuium  AS you c@n see, we are doing research on most of
the major topics of the school mathemabics curriculum snd on several importang parts of
the science curriculum  We §iso are extending our research on the nature of fearning snd
expertise Lo v Lands of technical sk.!'s thet are called for in fields of work that may not
require coflege degrees, but do regquire highly trained technicians
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Some of the projects listed are fundamental research projects Sach projects sim %o
uncover the nature of thinking and lesrning in the srep of study Other projects are more
applied They are dwectly concerned with new ways of tesching~ways that sre direct
outgrowths of the theories of thinksng snd learning Lhat we sre developing. For example, we
have worked extensively on the problem of how to teach primary school anthmetic in » way
that afiows children both t0 leara to compute and to understand why computations work as
they do  Our work 15 showing that understanding why computations work is fundamental to
being able L0 go on to the nexi [evels of mathematics without undue difficully. We have
deveiopeo 8 senes of computer-based lessons in primary school arithmetic that scem to be
very effective in Uis ind of teschung and that have been very well received in test schools
and ciassrooms

In paysics, we have worked both on computer-based nstruction snd on more
effective forms of classroom nstruction For example, we hawve deveioped 3 computerized
*jaboratory® that allows students to design and run experiments on the faws of motion. We
are siso studying ways of bringing students to confront snd correct the, musconceptions
about the 13ws of mechanics and molwoa This work is based directly on our studies of how
novices and experls 10 physics solve prodblems—-the different kinds of kKnowledge they draw
on and the different kmds of reasonng processes they use. The same mteraction between
fundamental research and nstructional experimentation characterizes our work on
professionsl and technical skilis

A special aspect o (RDC's work 1s research on what teachers—especially elementary
schoot teachers--understand of the subject-matter they sre teaching and how shey use this
knowiedge whde they are sclually teactung. Just s wo compare expert and novice physicists
snd technicians to arrive at an understanding of experlise in those figlds, we compare expert
and novire mathematics teachers 1o understand what 8 means to be an expert teacher in
that subject These studies will soon provida the basis for some new approaches 1O traiming
mathematics and science teachers To try out our ideas, we will conduct summer training
institutes for teachers We also plan t0 build some computer-based sutors for teachers

In describing some of our resewch and development activities, | have alresdy told
you 3 great deal about how 3 Centsr such 25 LRDC dissaminates its work We consider it
our task to move from the Iaboratory 10 actuatf trials of instructions! tdeas, and to develop
prototypes of the instructional materials thatl are needed L0 support these idess. Thus, we
develop and test instruckonal matenais—from handbooks for teschers to advanced computer
pregrams We run teacher Wramming institutes, snd we give lectures snd demonstrations of
our work Lo educators and other researchers ait over the country.

We do not try to disseminate our work directly to schools, bayond those ihat
cooperate with us 1n the development and Lrisls of our mstructions! prototypes Instead, we
colizsborate with other organizshions, both public and private, whose major mission is to
disseminate educatonal materigls, techniques and ideas  Particularty important smong
these groups are the cducationat pudlishers LRDC works very closely with severst different
publishers, both of traditiona! textbooks and of the newer computer-baset instructions
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programs We serve them as gencral consuitants in thy design of educationa!l publishing
programs, thus Dhinging to besr on their efforts the brosd knowledge of fesrning and
mstruction developed at our Center We 8iso work with publishers as our varous prototypes
become avallable for wider dissemination, Lo see that they are presented in an gtiractive and
economically feasible form, arnd to market them throughout the country.

Through he interplay of cogmitive resesrch, development, and dissemination
sctivities such as those conducted et LRDC, 2 ngorous scientific basis for learning and
education 15 emerging It 18 this foundation that can provide Amenca with the resources
needed to improve standards of educational achievement for our people 1| am encouraged
thatl those in attendance today recognize the urgency of our need in mathematics and in
science, and in other subject sreas os welt And I thank you, Mr Chairman snd members of
the Commitlee, for holding this heanng and for providing me the opportunity Lo discuss the
crucial role that tearning research plays in our nation’s effort 1o meet the great educations!
chalienges we now face
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quick a0 ad v ance to formuiss and proce-
dures will not Refp chiddren acquire the
kinds of analytical and representational
siufls they noed Exienuve gqualiative
analysis 5 DOl COMMON D KENE OF
mathemals texhimg. It may seem
take t00 much ciassroom ume, and many
feachers are perhaps foo mespenenced
i (Dese ways of thinkung. Rut the new
evidence sbout learming maksy 1t clear
that we cannot avind faking on Hus (xsk,

A focus on qualitative analysis snd
understanding of wriations does mot
aean a retrest from the resching of com-

fil dap dure and then snaly£e . or
to allow procedures fo gow out of ve-
derstanding & situasion. But cosearch has
made 11 olear that procederes must take
oo mnéaning and mske stase or they ane
usirkely 0 be used 5o a8y wiuanon that
5 at all differest from the exact ones o
wisch they were taugin.

Finally. since naive theornies are inev-
sable, teachery will probably have 1o

- them direetly Stud may

“processes of tunkmg’ Sus Lependy -
fnacely on she kind of koueicdge et
e persan Nas about e particular sua-
ton i qQuesion. Thus hay led cogmtive
cientisis 10 recopure that 1 ordey o
understand commiex feaming they must
study bow peor ¢ feamn partcular suds
Ject maktens. As a result, thery are sow
cognitive scientists actively engaged 8
stedymg Mathemancs leaming in paruc-
wlar. physics leary ng n parsicular. and
so forth. Al the samo hime. Mathemati-
cians and physcal and broloprcat scien-
1y have begun to study the coguitive
processes mvolved in leamsag thewr dis-
ciphnes. often @ direct <ollsborsbon
with psychologrsts.

This kind of coilaboratios has becn
synsficandy mvigorased by grant pro-
Frams of *he Nat:onal Institute of Educa-
on and the now disbanded Science
Ed Drrecviorase of the Nepronal

Nave lo be forced 1o pi 1hew Iheones
gt the ones they are being asked {0
learn, to deal with coallicr between theo-
nes in much the way that sciennists do.
Thes, 100, is & new challenge. for only
rarely today Joes tesching exphertly se-
koowledge children’s prior thevrnies (es-
i 10 mark them wrog) of even recog-
mze the difficult inteflecrual work en-
tasied ™ giving theny up or substannally
revising them.

Research ;m cOSNRive sotence s not
oaly changing our views of how peopie
learmn sonce and maihemstics dul 1s aiso
shxping 8 ineory of ieaming in which the
content of whas s leamed plays a central
rofe. In the past. it has often been deffl-
cult for mathessatcians &1 scuntists to
find in the work done by psychologists
and other bebavioral scsentisis much that
seemed directly relevast 1o the problems
of resctung thesr disciplines. The general
principles that peychologists produced
seemned (00 far removed (rom the specii-
i questions of curmeulum content that
concerned tha scientists and mathemasi-
cuams, That has changed.

A critical theme of ihe past several
years of work i cogtive science has
been that s persoe’s mtelligent perform-
ance is not 3 marter of disembodied

Science Foundaton, but these coilabors-
tve ks are sull frage. fn nmes of
retrenchment o 13 gasy 10 retuen 10 tradi-
ool alliances and the fanulanty of
one's own disciphne. To keep the col-
faboration alive, we musl pve careful
sflention [0 Uppovling vigOrouUs Pro-
grams of cognitive research in maihe:
maics and science fearming. M this o
done. the educational payols are likely
10 be large and oot unduly jong in Com-
1ng.
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Lauren B. Rasuick
Attachment 2
Learalng Ressarch sad Devalopment Canter
Mathematles, Sclencs and Techoology Skills Projects

Mashematiey
Learniag In Geometry (ONR)
Learning Algsdra (ONR)
Caopcepts of Adaition and Subdtraction (NIE, NSF)
Teaching Computation) Skifl asd Matbhenmties Understandiog (NSF)
Prodiem {oiving Io Msthematics (NIE, NSF)
Learniog Dectmals aad Fractions (NSF)
Teacher Koowledge of Matsh Carriculum (NIE)

Sclence
Expertiss in Physics Problem Seivisg (ONR)
Development of Students’ Knowiedge of Mechanicsl Principles of Physics (NIE)
Micro-Computer Besad Instruction Modules o the Laws of Motion {NIE)

Naive and Expert Theorles ln Elementary Physies (NIE)

Erofessiona) & Techateal Skills
Expertise in Radiology (ONR)
Spatis! Ensineeﬂu/lntergremmn of Exglneering Dnylnu {ONR)
Problem Sciving ln Politieal Science (NIE)
Measurement of Proficlency in High Tecbuology Tasks (AIR FORCE)

Probiem Solviog in Basic Electricity (NAVY)
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Mr. WarGren. Thank you very much.

Let me just ask if we can focus on what must lie at the heart of
the learning process and recognize that the steps that the learning
involves, do you expect that that knowledge will change our way of
going about it very dramatically in the next 10 years?

Dr. Resnick. It could. This is, as 1 have tried to convey, a rela-
tively new area of research. It is booming, but it is new and the
accumulation, while impressive when you make a list, hasn’t yet
begun tn really fully come together. That is, the different pieces of
scientific work still need to be joined and there needs to be a lot
more work. There are importani hints that some quite fundamen-
tally different ways, say of teaching ¢lementary school mathemat-
ics, might be much more viable, but 1 am not ready to say so yet
and think that it would be wise for others to wait just a little bit. If
we are able to make important contributions to bit-by-bit improve-
ment, we are not waiting until the whole story is in until we begin
to work on the immediate needs. On the other hand, a major reor-
ganization is a big thing to ask, and until we have very strong evi-
dence that there are importantly better ways to do things, we are
going to be cautious. But there are interesting things that are hap-
pening that could point in those directions.

Mr. WaLGRreN. Is the National Science Foundation playing a cen-
tral role in stimulating this area?

Dr. Resnick. It is, again, a< a result of the fiscal 1983, to a small
extent, and especially the fiscal 1984 budget increase which went to
funding for the science education directorate. You will find at the
end of the science article a call for help in that very area. ] don't
speak causally, but it does look like that call is being heeded as a
result of so many people’s concern for mathematics and science
education.

Yes. 1 think the National Science Foundation’s role is crucial,
and I hope that it will continue to pe supported both in the science
education directorate and, as is now being done with much smaller
amounts of money, in some of the other branches of social science
and behavioral science research where work relevant to science
and mathematics learning is also being done.

Mr. WALGREN. Are they exercising reasonably good judgment in
what to fund and what not to fund?

Dr. Resnick. Well, 1 don’t have any complaints yet, and I hope
not to. On the other hand, we haven’t yet seen. We have essentially
come from zero funding a year and a half ago for this kind of re-
search to somewhere between 55 and 67 million depending on what
vou add in. and those decisions are just now being made. In fact,
they are just now receiving proposals. It takes a whole lot of effort
to build back up a constituency of research and development people
when there has been a lacuna in the funding. So we are going to
hgv.}z‘e to see, but they have high quality staff Neverything looks
right, ’

Mr. WaLcreN. All right. Ms. Bach, do you have any questions?

Ms. Bacu. No.

Mr. WaLGReN. Thank you very much. We appreciate the contact
with you and knowing that we can find you again as this whole
area develops. and we%l try to work with it. Thank you very much,
Dr. Resnick. ‘
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r. ResNick. Absolutely. Thank you very much. 1 do have to
ave, and I apologize to my colleague for that. .
Mr. WALGREN. .Then we will turn to Dr. Brown of Allegheny

County Community College, accompanied by Dr. John Sabol.
Welcome to the committee. We are glad you are here. Please pro-
f‘eed with some comments and guidance that you think we should
- have.
Dr. BaowN. Thank you very much.

‘g The community college of Allegheny Countg and community col-

eges nationally are deeply grateful to the Subcommittee on Sci-
nce, Research and Technol and to the subcommittee’s chair-
an, you, Representative Walgren, for the recognition given to the
ple of community colleges in/addressing the Nation’s high technol-
technician training n as presented in House bill 1310,
Emergency Mathematics apd Science Education and Jobs Act. ,

1 will provide a general overview on the community college’s role
in the struggle to enhance the county's math and science capabili-
ties. Dr. John Sabe!'s testimony will follow and emphasize specific
math and science programs at our college and list rocal industry’s
coopdrative efforts. -

he community college continues its commitment to a compre-
hensive educational mission providing both liberal arts transfer
programming and short-term occupational training for those citi-
zens hoping to enter the job market as quickly as ible. We see
high quality math and science instruction as completely necessary
for both career paths. Conversely, we must meet the enormous two-
prong challenge of “basic illiteracy” and “technological illiteracy”
which abounds in this city, this State, and across the Nation.
such data has been produced on the unfortunatel large number of
lfunctional illiterates in America that it's a wel -recognized prob-
em. . “

A similar difficult problem is exhibited in the fact that most
Americans are not technically literate or oriented. There is a dis-
tinct shying away from math and science whether it's in the youth
or adult population. This tendency must be reversed if our citizens
of today and tomorrow are to compete successfully in an increas-
ingly hightech world.

The mission of community colleges has been expanded dramati-
cally and the illiteracy problem magnified because of the demand
for worker retraining. Many persons in the Pittsburgh labor
market area, and in other areas of Pennsylvania, historically have
been able to have relatively high earning puwer without possessing
basic computation, science, and communication competencies; how-
ever, with the structural changes occurring in the economy of this
great industrial center, these persons, and a large number of them
are in their 40's and 50's, must now acquire those basic competen-
cies to be productively employed in new and emerging occupations
during the remainder of their working years.

The community college of Allegheny County has what I believe
to be an-impressive list of local industry linkages designed to pre-
pare and move students into the jobs of the future. However, it's
not enough, and our hope is to muljtiply our efforts.

The community college of Allegheny County,.and the Allegheny
campus in particular, has as 3 tep priority the acceleration and ex-
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pansion of its educational services to address the extensive worker
illiteracy that faces this economy as we seek to retain our national
and international acclaim as an industrial center.

We see the community college playing a crucial role in preparing
future employees according to employer needs. To achieve this
goal, we must recognize and solve four critical problems:

One, as training institutions, community colleges must have the
necessary funding to expand instructional support programs which
combat student illiteracy: Programs of this type, tutorials, learning
centers, interactive libraries, exist at CCAC, but not in the quanti-
ty necessary. We know lhow to get the job done, but lack the re-
sources.

Two, currently, financial aid programs do not fund developmen-
tal courses which are necessary to combat both forms of illiteracy. I
refer to developmental courses specifically designed and sequenced
to provide basic competence for advance instruction. The practice
of eliminating legitimate developmental courses discourage stu-
dents from taking these needed classes.

Three. with the actual explosion of new technologies, community
colleges need additional funding to keep equipment and instruction
up to date. We cannot help prepare students for present and future
jobs by providing training on absolete equipment.

Four. if funding can be secured to purchase state-of-the-art equip-
ment, adequate general and laboratory space must be available to
accommodate it. It's a practical concern which could stymie our ef-
forts if not addressed.

In concluding this overview. I'm sure that 1 have not exhausted
the issues, but I hope that these comments have provided an in-
sight to the commitments and problems community colleges have
as we struggle against the two illiteracies and prepare our citizens
for a high tech world.

Dr. John Sabol’s more specific comments and answers to the sub-
committee’s questions will now be presented.

[Th: prepared statement of Dr. Brown follows:]

213



210

COMMUNITY COLLEGE OF ALLEGHENY COUNTY
Atlaghenry Campus, 808 Ridige Avenue, Pittsburgh, PA 15212 (412) 237-2528
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mmmuwmumcﬂnmmy,uu—mqm
naticrally, are decply gratefnl to the Subcommittes on Sclence, Ressarch and
Techanlogy, mmm&tc-itm'smmmmm, ﬁx‘
mzm\hgmmmmmqmmmmmum
the mum--wmmmmmmmauw in H.R. 1310,
Beexgercy Nathemat:cs and Scisnce BElucetion and Jobw Act.

In this sr.zten testimony, I will provide a general overview on the coome
nity college’s sole in the struggle to enhance the county's math and science
capsbilities. Dr. John Sabol's testimony will follow and exphasime specific math
and science pmqrms at our college and 1ist local industry's cooperative
efforts.

The cammmnity cullege continues its oxmitment to a comprehensive aduca-
tional mission provi ling both liboral arts transfer mrograming and short term
occupational trair.y for those citizens hoping to enter the job market as quick~
ly as possible. We see high quality meth and sciance instruction as completely
necessary for both caveer paths, (onversely, we must meet the sornous two-prone
challenge of "basic {lliteracy® and “technologically {1literacy” which abounds in
this city, this state, and across the nation, 50 such data has been produced on
the infortunste iarge nmber of functional illiterates in Americs that it's a
well recynizd problem, A cimilar, difficult problem is the fact that sost
Americans are not technically literste or oriented. There is a distinct shying
away {rom math and science shether its in the youth or adult population. This
tendency must be reversed if our citisens of today and tamorrow are to compete
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successfully in an increasingly high tech world,

mo:;poxm-mmeéum,-edzém 1 ,mcpm;m.-
yuﬂg,? 4

sions, the Cammnity Cnllege, ot Kllegheny County guinity olleges
have had to aliress mmwﬁm of in~dequacies 1n both types gfuuun-
&Y. -

The miasion of community colleges has been expanded dramatically and the
{1literacy problem magnified because of the denand for worker retraining, Many
persons in the Pittstargh Labor Market Area, s in other areas of Pennsylvania,
historically have been able to have relatively high eaning power without pos-
sessing basic aovputation, science, and communication coxspetencies; however, with
the structiral changes occurring in the econamy of this great {ndustrial center,
these porsons, and a large number of them are in their 40's and 50's, must now
acquire those basic competencies to be productively asployed in new amd amerging
ocovpetions during the remainder of their working years,

The Camunity dllege of Allegheny County has wvhat I believe to be an
ispressive 1ist of local industry linkages designed to prepare and move students
into the jobs of the future, However, its not enough and ouwr hope is to multiply
mam.

The Comumnity (bllege of Allegheny County, and Allegheny Campus in partic-
ular, has as a top priority the acceleration and expansion of its educational
services to address the extensive worker illiteracy that faces this econcmy

-2 -
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as we seek tO retrain our national and international acclaim es an industrial

canter .

e see the conmnity college playing & cucial role in preparing future
avployees according to erployer neads, T achieve this goal, we must recognims
and solve four critical problesmss '

1. As training institutions, community colleges must have the ne ssary
funding to expand instructional spport programs shich cmbat student illiteracy.
Programs of this type, tutorials, leaming centers, interactive libraries, exist
at OCAC, but not in the quanity necessary., We kmow how to get the job done, but
lack the resources,

2. Currently, financial aid prograss do not find develommental courses
which are necessary to cambat both forms of illiteracy. I refer to develommental
courses specifically designed and sequenced to provide mle aapetence for ad-
vance instruction. The practice of eliminating legitimate develogmental courses
discourage students “rom taking these needed classes,

3. with the actual explosion of new techmologies, commumnity colleges need
asditional fuding to kee; equipment and instruction up-to-date, We cxmwot help
prepare students for present amd future jobe dy providing training on cbeolete
equipment .

<17
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4. xtmmmmmmm'mu«m-t-m,a.-
mmﬁlmmmhmmwmu. its a
pmummmtmmammcmumm. '

In concluding this overview, x'-mmxmmmmm,
uxmmunnmhmmm-ammmwmmlmm
m-mwmzmm-nmxommmmmxwmm
FrepiTe oy citimne for a high tech world.

Dr. John Sabol's move specific cawments and answers to the sub-Ctrwuii:ge's

questions will now be Md%’///,

r. Julius R. Brown,

Vice President and Executive pean
COAC ~ Allagheny Cawpus

Pebrusry 10, 1984
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Sprcifies an CCAC's Role in

Scienca/Mach/High Tech. Education

In ordar to address the pre—college needs of students in science
and mathematics CCCAC {nstituted & developmantal program shortly after
opening its doors to fts first students., The developmental program covers
the areas comsonly known as the thres "R's" nsmaly reading, writting,
83d mathematics, The numbers of students involved 4in this pcogram is quite
large. As an exanple, & recent study ve mades for the Fall 1981 Term out
of 1,239 entering students at Allegheny Campus 48.4%X entered at the lowest
level and 27,1% at the uppar developmental level. Together we seoe 75%
requiring remed{al work, The lower level in machematice 15 & basic course
is aritheetic snd tha second lavel 1s & first course in dasic algebra.
Tu-ses cumbers csn b ‘urther amplified by another example at Allegheny
Caspus. Currently we are running a totsl of 110 sections of developmental
mathematics with an average of eightsen students per section. This i{ncludes
both day and evening with the bulk during the day. Students {n _he developmental
program are limited to twelve credits vhiéh .p.re'cludn thes from getting
*{ato any college level science course.” Additionsly we offer a dasic
slectricity course which 1s a prs college level but is not considered
& developmental course. It is not uncommon to have studests entaring
at the developmental level take three o, four years or more to complete
a two-year associate degrse program, The figures 1 quoted earlier vere
based on Allegheny Caspus, however, they also match, very closely, the

expercnce of the other thres campuses., In addition (o the devslopmental

courses offering and in cupport of the same we bave 2 Leamning Center

whiich har & tutoring service and s Basic Skills prograx to work with the
learning disabled and the subdevelopmentsl students. Currently we are

getting no externsl support for the Basic Skilis program.
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The above also addreases the problems we encounter with high school

" students coming to take coursaes in science, mathamatics and technology

programs. It is not limited, howevar, to high school students dut also
thoss people 20 years old or older returning for upgrsding, retraining, -
or getting a late start. As was pointed out earlisr we offar & basic
electricity courss bdut besidss that also basic chamistry, b;lic physics,
sad bacic biclogy coursss. These are not the normsl first year college
scisnce courses vhich prasupposes some bdasic background and understanding.

On the other and of tha scale the students with ths nscessary back-
ground and preparation that enter the collge level science snd mathematics
courses do very will-siong with those that have successfully completed
our developmental progras. We also find the number of students coaing
directly {nto the science and mathematics course is higher than it was
seversl ycars ago. This may be due to the depressed economy of the
local ares. A5 an example we ran two Calculus I courses, on Calculus
I1, and one Calculus III with the latter having sbout ten students geversl
years ago at Allegheny Caspus. Currently we are running six Calculus
I, “ ur Calculus II and two Cslculus III courses. Thesa same pisbers
wili. pill over into the sciences.

The Coilege i{s in dire need of sdditfonal monetary support not
only in operational funds but also in capital funds. Our needs could
be reduced somewhat if we didn't peed to havs the extensive developmentsl
program, however, given the current number entering at this level it
would tske a few years to change this aspect. Thus, given the currest
status we need more teachers. At Allegheny Campus alone we could hire
six additional full~time mathematics faculty and give them full loads

and probably still need some part-time help {n the day program slone.
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Tha budget {s too laan to allow this. Again, what fa trus at Allegheny
follows for tha other campusea. Mathesatics is used as an cnuph' but
this also holds trus for data processing and all the sciences. Noney

is nesded not only for pecple but also for stata of the art squipment,

[ N
' supplias, and facilities. We couldn't open & new laboratory eves if
we had the mappower and aquipment because wa have no place to put it.
" We ars, for exsmple, currently ranting classroom space from the Y.N.C.A.

at Allegheny Campus. College Center North has nothing but rented facilities
to use, Tor tha most part the manpower {s svailable in the market place
to staff our needa but tha shortage is in the means to accomplish the

- sams. Even when wa cbtain fedaral and state grant funding we nead a
30X match. WNe have no other sources and ths avilability of state and/or
faderal mouey is minimal. -

Specifically, relative to capitsl funds for high techmnology programs,
the necda sre considerable. Over the past several years we have not
receivad any capital fund budget severely hampering out science programs.
As a result equipment breskdowns were not replaced and that which could
was patched up and kept in gervice with a prayer. This what capital

- funds that are presently being allocated sre being used to replsce worn
out equipment to keep the ongoing pr-.cams etfective. Again using Allegheny
Caapus as an example, Capitaml Budget requests mads by the departmenta
totailed §1,134,2B88 the amount allocated wvas $350,000 which ‘13 one quartexr
of what {s needed. This year the requests total $1,108,658. I suspect
some of the departments gave up on trying. At any u;e. I expect the
sllocation to be about the same as last year. We are playing a cateh~
up game. Without & firm committment of resourses, namely dollars, we
can’t hope to develop and run the prograss necessary to educate and
train people in the new eserging technologies. Engincering is & good

examwple.
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CAD/CAM equipment to trefn draftsmsn snd engineers {n the usage and
npplicatio& of state of the art cquip.ont‘éo-tn about $50,000 for a

sat up that can be used for fiva students maxizum, Computerized Numeric
Control devices for m~dern day tool machining cost $90,000.00. 4an
Rlectronic Distance Maasuring Device used in surveying costs §$10,000.00

per wnit. It is needleas to point cut various automation devices used
in conjunction with microprocessors are extremely expenaive. Nav high
technology is wide spread from sophisticated andlyxzing devices in hospitals
to vord procassors in today's offf{ces. All of thess Programs need to

de wpgraded with state of the -r:-nquipuén:. Minfcomputers and Microprocessors
are at the heart of all high technology. Everything in high tech. svolves
from the "chip”.

Wa need to obtain a wide v riety of minicomputers sud the ancillary
software since they all have their individual specialties and pecularities.
The equipment, hoveser, is not enough with out the manpower and the
faciliries which compounds the costs. There are a noaber of high technology
progrars that are necessary to upgrade our work force and the Cosmunity
Collegs 1s readv to develop them {f the finds were available to support
them. The following is & 14st of socms that we have f{dentified:

1. Lloser Optics Technician

2. Telecommunications Technician

3. Biomedical Teghnician

4. Computerized Numeric Control Machining Tool Technician .

5. Pneumatic Laboratory Technician

6. Radiology Technician

7. Surgical Technictan

8. T.V. Production Technicisn

There afe many ofthers besides the few addressed here as exasples.
Robotics alone sust include operstors, maintenance people, computer
programsers, electronics specislists, microprocessor specialists, sechanics,

and phewmatics specialists. All of the above have a high cost price

tag.
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Engineering Physics

Engineering Science

Industrial Engineering Technology
Microcoaputer Elertronics

Science and Engineering Technology
Digital Rlectronics

Micro Computer Technology
Diagnostic Medical Sonography

Nuclear Power Technology

Physics/Nuclear Yowar Plant Technology

Electro-Nechanical Technology -t
Combustion Technology

Automative Technology

In addition to the above we offer transfer programs with the first
two years for msjors in Engineering, Mathematics, Physics, Chemistry,

,nd Biology. Generslly all programs are designed to mest studenth’
neada for employabdility and can range from several courses to & one
year certificste or two year associate degree. Currently s pilot program
has been developed in Robotics to retrain displaced workers with some
minimal background in electro-mechanical repair. Thess people will
be trained in approximately eight months for employment as Robotics
Repair Technicians. We hope to develop this into a "wo year program
for people with little or no previous background.

At this point in time our local industries are not geared for high
technology for the most part. This {s one of the reasons for their
gradual demise. The need {s to generate new high technology industrise
in this area and to upgrade those vhich are adaptable. The land, bulldtﬁs. and
equiﬁnent is not enough without the knowledgeable people to operate them.
This is where the Comaunity College fits into the pfcture. This 1is our
business, to educate and train but we nced the resources and cooperatiom
to do the educating and training and we also need Industries to employ
them. Without the latter we are merely doing an exercise in futility.
Tha people trained in high technology will, obviously, go to the locations
vhere 3obs exist. Employment training programs, no matter how well designed

and carried out, mean little without the avaflabilicy of jobs.
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Engineering Physics

Engineering Science

Industrial Enginsering Technology
Microcomputer Elertronics

Sciance and Engineering Technology
Digital Electronics

Micro Computer Technology
Disgnostic Medical Sonography

Nuclear Power Technology

Physics/Nuclear Zower Plant Technology

Electro-Mechanical Techunology Lot
Combustion Technology

Automative Technology

In addition to the above we offer cransfer programs with tha first
two years for majors {n Engineering, Mathematics, Physics, Chesistry,

,nd Biology. Generally all programs are designed to meet students’
neads for employability and can range from several courses to a one
year certificate or two year associste degree. Currently a pilot program
has been developed in Rodbotics to retrain displeced workers with sose
ninimal dackground in electro-machanical repair. Thess people will
be trained in approximately eight months for exployment as Robotics
Repair Technicians. We hope to develop this into a *wo year program
for people with little or no previous background.

At this point in time our local industries sre not geared for high
technology for the most part. This 18 one of the reasons for their
gradual demise. The need is to generate nev high technology industries
in this ares and to upgrade those which are adaptable. The land, buildihs. snd
equiﬁnent {s not enough without the knowledgeable people to operate them.
This is where the Commun{ty College fits {nto the picture. This is our
business, to educate and train but we need the resources and cooperatiom
to do the cducating and training and we also need industries to employ
them, Without the latter we are merely doing an exercise {n futility.
The people trained in high technology will, obviously, go to the locations
vhere jobs exist. Employwent training prograss, no matter how well designed

and carried out, mean little without the availability of jobs.
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The first priority gn the Pieesburgh region today remains the creation
of nev employment opportumities, and it is criticsl that any effort te
faprove the training and dalivery system recogLize this fundaseatal fact.

3 Y Additionslly, training progr-an in the region continua to be handicsppad
by & lack of'knwledac of how the labor market has functioned in the past,
and where the jobs are 1ikely to be in the future. A bettdr forecast
of regionsl job opportunitiee, drawing on the expertise and knowledge
of the private sector, is an {ndispensable prerequisite to l'}ophiltitlt.ld.
effective employment training system.

Our interfscs with local industries is pot as extensive as wa would
1ike it to be. 1In the cases where sose industries bave high technology
stste-of -the-art cquip-:mt they are reluctant to gst {nvolved with cooperative
ventures {n fraining students. One of the reasons for the reluctsace
is due to the high cost of the squipsenc fnvolved and the fear it could
be damaged vhen exposed tc untrained hands. Another problex {s the fear
that students will replace unionized workers for less scney. We do however
have sowe {nterface with our Cooperative Program option. This is a program
that sllows s student to get on-the-job experience and ear anyvhere from
six to twelve credits and also earn some monay. Somwe of our COOPs are

listed here:

Nuclear Power Tech. -~ Westinghouse
Micto—Cosputers - BSureau of Mines
Energy Technology - Bureau of Mines

General Science =~ Bureau of Minas
State~of-the-art Auto Mechanics - Cenmral Motors
Combustion Technology -~ U.S5. Steel

Electronics ~ U,S8. Steel

Nicroprocessors =~ Duquesne Light

Advanced instrument courses =~ Coopers

CAD/CAM ~ Westinghousa '

Electronics Technician ~ U.S. Weather Bureagu
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The ons area vhers we place most of the Foopcntlu students is 4n

data processing. The companies involved over the years are listed below:

S
Alcoa

Alcoa Buillding Products -
Mellen Bank
City of Pittadurgd
County of Allsgheny
Consolidation Coal Company ,
H.A.P.C.O. Ine.
Allegheny Genaral Hospital
Oniversity Bsalth Center
Pictsburgh Des Moines Stesl Company
Sussey Netalas
Joseph Rorme Co.
Pite sburgh National BRank
Rationsl Draeger .

. Ryan Bomes
Eerbick & Held
Vector Group
U.5. Dept. of Energy
U.5. Corps of Enginsers
J.C. Panney Co.
Pitesburgh Board of Education
Clant Eagle Super Markets
St. Francis Nospital
Clivér Realty
Kay-Jay Data Scienca
Management Science Asscciates
Mobay Chemical Corp.
Eastern Associstion Coal Corp.
Cooding Rubdder Co.
frocess Corporation
Nilton Neyer Inc,
Culf Research
PFrocess Corporation
Milton MeYer Inc.
Culf Research
Honeywell
University of Pittsburgh
Armour Company
Froject Memory

The robotics program mentionad earlier 1s snother example of college/
industry cooperation. Westinghouse donated several robots along with

their robotics engineer chsiring the advisory committee th assist i{n the
technical course development. A combination of steelworkers, executivea

from Westinghouse an | D'Appalonia are assisting in th: planning and deafign

of & Factory Automation Institute.
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Naoy of our svening part-time instructors also come f:;a! the local industries.
A number of local busineas aud industry men and women sit on cur advisory
committees. As vas pointed out ur);lcr. high technology in local {ndustrial
firms is 8t & alnimum. Ws therefore do not have & large market for
graduates in high technology locally. W do have & placement office and
counselor vho works closely with all local businesses snd industries '
b ] . 1dmtifying their needs and recommending graduates to £111 thew. In many
{nstancea studenta that are involved in the cocperative program end up
being hired by that firm.
" 1o conclusion §t can be said that {n education, buainesa/industry
ad political communities the buzz word 1a bigh technology. Although
hgh te mology will cut scross all the service arsas of vmumx/uchptcal
sducatfon, it {s normally post-secondary instituticns which are expected
to deliver., This required education can not bde a wvarmed-over high school
vocational education program, a modified pre-engineering program or a
pre-anything. It can not be & cut-and~paste series of patchwork coursea.
It 15 expected to be & highly developed curriculus with artf{culation
capabilities and providing job potential, it requires considerable time,
effort, and funds. The net result is that many institut{ions are responding
slowly and carefully to the role they must play to support the work force
io the high tech market plasce.
In one sense, community colleges have always reaponded to technolostcsi
innavation. Their strong tradition of responsive career programs haa
caused them to review curriculum continuslly, to consult advisory groups
and to introduce needed adsptions in curriculums and squipment. But today's
task is even more complex. Change s no longer gradual and (¢t iy seldom

permanent.
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Obviocusly, the need to develop high equipment cost programs 1in an
atmosphere of retrenching dollar or, as community colleges have expertenced
ovar the past seversl yesrs, no equipment doliars, seems to de a risky

venture at best. It will, therefore, be necessary to find the necessary

4
funding to support and encourage these types of high tech. Finally during -
L)
the last 30 years, Pennsylvania lost over 300,000 jobs within the manufacturing
indusuries. DBetween 1970 and 1980, an estimated 435,000 persons moved €

to other staiec because of limited jobs in Pennsylvania.

Committed to economic development, the government has been willing
to pay more attention to those factors which will afd 1in the recovery.
Comsunity colleges have, and will continue to play & key role in this
Fecovery. We recognige that the challenge and the responsibilities are
not solely ours. But we do recognize that we must experience expanded
efforts in the form of support and funding to ensure the future strength
of our economy and the vitality of our educational system. Unless v

can all florish, we will a1l decline.

Mr. WaLGreN. Thank you, Dr. Brown. Dr. Sabol.

Dr. SasoL. I thank you for the opportunity to be here and
present some of my perceptions on the community college and in
terms of math and science and other things.

I might just give you very briefly my own background I started
out as a high school teacher in science and mathematics guite a
few years back. I won't tell you hovs many. Then subsequently at
the time that the community college opened its doors I came
aboard, and I like to call it from day one, and at that time as a
mathematics professor and along the line I have been able to work
my way up to my current position as assistant dean in the areas of
aviation, business, mathematics, and engineering. And it is quite
extensive.

From the previous testimony I heard here earlier—I only came
in about 1 o'clock so I didn't hear too much. I didn't hear the ele-
mentary and secondary people, but from the people I did hear it
kind of makes me fee gocxf because it pretty much corroborates
some of the points we had made in the testimony that you have
and somewhat reinforced it, too.

Essentially what we covered in the written testimony that you s
have there, are some perceptions on the quality of students that we
are experiencing and some of the problems that we see there. Also,
in terms of high tech programs, essentially what kinds of programs
that we offer currently that could fit into thit category. Also, a -
mention of some of the ones that we would like to be able to offer
but can’t simply because the resources aren’t there, and the F'g re-
si e being funding, for the most part.
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Also. we have acdressed to a degree what our interactions are
with industry, whit kinds of things currently exist at this time,
what we would liks to see happen and what we think needs to
hagpen in that respect, especially as we look to what the key focus
is here, on science and mathematics ~ducation and retraining in
terms of high tech and training specifi. ally for high tech.

Underlying all of this, and you will see that thread running
throughout our testimony, is the concept of needing funds and re-
sources this is a threat we will find «'i the way through there.

The other point I would also ma'.e is that tf;e community college
is flexible. It is able to adapt anc adjust aimost instantly. We are
working continually in developing, curriculum pregrams, et cetera,
as needed. And we have a good track record of doing that over the
past and we can continue to do that. And I thini- we are in a good
ggsition where we can come to meet the task of vzhatever needs to

lFslone beyond what we are already doing in iraining for high
tech.

And along that line, also the fact that we do have some programs
in faculty development, however, I think again certuinly not totally
adequate. I think a lot more can be done in that respect, especially
i?‘ terms of upgrading due to new technology ana that kind of
thing.

Quite early in our history when we opened our doors for the first
time we discovered that there was reully a very distinct need for
additional training for the incoming students. A very high percent-
age of our students coming to us were inadequately prepared for
the first year of college work. I talk about first year cullege work,
and | mean that whiec% we normally think a fres}‘;man coming into
college would normally take, a college algebra and trig and some-
thing like that, a first-year physics course, et cetera. Consequently,
we had to put together a developmental program that really begins
with the seventh grade level.

Now, even going down that low it doesn’t reach that level Sadly
enough there are people coming into the vollege that are below
that level, especially in reading; and of course we are talking about
low level skills in reading. The three R's, reading, writing, and
arithmetic.

To give you an idea of what the figures are, we have esseuntially
two levels of developmental work. A very low level and then the
slightly higher level of developmental work. Of those two ‘evels—
these are all precollege now. Out of that level, we are talxing of
incoming students, 70 percent are in some phase of developmental
programs, taking some developmental courses. Seventy percent of
the developmental students are coming in at that level. There are
two levels. and that is spread out over the two levels and, addition-
ally, and this is not unique in this area but from the literature that
I read and conferences that I attend, artrition rates for students at
this level is roughly about 40 percent, and that is pretty much the
national figure. So it is not unusual although we are constantly
bothered by it and continually investigating and trying new meth-
ods and trying to lower that as much as possible.

Now, the obvious fact is, from those figures, is that thuse incom-
ing people, the bulk of them, are not ready for a college level math
or science course. As a matter of fact, over the years we have devel-
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oped in the sciences some/basic courses, even though we don'’t call
them developmental coufses. We have a basic electricity, a basic
chemistry, and a basic physics, and essentially there would be the
same kinds of, or same levels of, science courses we find in the high
school curricula certaigly, not really the college level.

And also to further point out, the 70-percent level that I am talk-
ing about, just this spring term ] sat down and counted across the
board only in mathgématics—ana when 1 talk about mathematics,
the two levels, the first level is arithmetic, simple arithmetic, basic
computations; the second level is a first course in the fundamentals
of algebra. ,,

Ovcr those twg, we are currently offering this spring term 110
sections. Now that averages about 18 people per section. Now I am
talking about 110 sections. That is day, evening, in the centers
spread across the country. '

Now I am oply talking about Allegheny campus. However, you
will find 4 similar situation at all campuses. When I use Allegheny
campus as an/example, it is not unique. That is essentially true at
jouth campuy, at Boyce campus, and college center north.

There is a Xittle bright side. On the bright side, we are experienc-
ing at this point in time a greater number of students coming in
that are beuf:r prepared, that are coming in to higher level classes.

We used to have to struggle to offer a calculus 3 course. We'd get
about 10 sfudents eventually in calculus 3. We are now running a
couple of gections of calculus 3 and having them filled. Calculus 1
we ran one or two sections. We are running up around six sections
now and so forth.

Now. probably my speculation is that the reason that we are get-
ting a greater number of better qualified students, higher level stu-
dents, iy simply because of the depressed economy in the area. For
simply pconomic reasons. more people are coming to the communi-
ty college.

However, that is unfortunate, because 1 feel we can, regardless of
whether it is cheaper or not—and of course they think of it as
being cheaper, but they forget that they are only paying one-third
of the tuition. The county covers a third, and the State covers a
third, so the tuition is really three times what the students see, but
many of them don't realize that.

Mr. WaLGreN. You say that 75 percent, I guess, at that point are
entering in some form of developmental program and that is these
two levels?

Dr Sasot. That is right, 70 percent.

Mr. WALGREN. And you say you get no external support for that
basic skills developmental program?

'Dr. Sasor. No; as a matter of fact, we have a learning center. In
the learning center of course the various ancilliary services we
fffer are tutoring, and the audiovisual, and the basic skills pro-
gram.

The basic skills program dips down below and brinﬁs people up
' to at least that lower developmental level, and I think it was last

: {ear that we lost what money we were getting externally and we - ;
" had to scratch around and try to find some money to keep the pro-
/ gram going.
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Mr. WarLaren. Where did that money that you lost come from?

Dr. SaByL. That was a Federal grant of some sort, I think, that
was administered through the State vocational education program.

Dr. BrownN. Yes, sir; it was vocational education programs.

I think even a more crucial concern is that currently financial
aid p will not cover developmental courses an you have
the dichotomy of students needing developmental courses to be
raised to a lavel of competency that they can take math and sci-
ence instruction, yet financial ajd programs will not fund those
particular cou within an individual’s schedule.

Mr. O’'NEemL) I just had a question following up on the concept of
the developmental students.%)o you have any way of measuring, or
do you have intention of measuring, xow far up you bring
them? That is, do you administer some type of measurement test-
in%arat the end of\the developmental course’

- SABOL. Over the past years it has been difficult to get any
money to institu
some backup in
now.

As a matter of
uation coming u
report on that. ‘ge

a good research depsrtment. We are getting now
arch, and we are starting up some programs

t, we have a Middle States accreditation eval-
is spring, and we have written a Middle States
ave related some of the problems we have and
dies that we are intending to do, and we are
starting to get some|support. However, it is not external, it is inter-
nal support, interna moneys that are running that.

Dr. Brown. There\ are some practical educational areas that we
have been successful in.

Students who come in, let’s say, at a 10th grade level, might go
through to developmental semesters, and then they take the first
year college level instyruction and they go on to nursing programs
and other demanding programs. The only reason we feel they are
able to do that is because they have had the developmental instruc-
tion prior.

Mr. O'NEiLL. Just as a general observation, it seems that if we
strengthen the base of the pyramid, so to speak, if we really shore
up the elementary and secondary math and science education pro-
grams, then you folks would not be drained of perhaps the re-
sources that could be spent on buying new scientific instruments to
keep you up to date.

Dr. SaBoL. True, but that certainly can’t be done overnight.

Mr. O'NeiLL. I understand that.

Dr. Brown. For those who are above 19 who are already in the
above population, we still have that obligation. We would be de-
lighted if, on the elementary and secondary level, we could be get-
ting better products, but we still have to deal with those in the
adult population.

Mr. WALGREN. It also seems inconsistent for the Federal Govern-
ment, as I understand it, to be heavily involved in the remedial -
education in the regular secondary school system and have specific
programs to teach exactly what Fou are then having to go back and
pick up without any external he P at all, and apparently our Feder-
al educational aid does not reach that age level; is that correct?

Dr. BrowN. It probably is, in my estimation. Adult basic educa-
tion is generally seen as something that happens in the elementary
and secondary schools, and we really have no problem with that,
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but there are members of the adult population who elect to come to
the community college, many, such as in the Pittsburgh area, who
have not attended school in the last 10 to 15 years, yet they have to
be retrained for productive lives, and I am saying that an unem-
ployed person who meets financial aid guidelines cannot take reme-
dia! or development courses and those be funded by financial aid
programs,

Mr. WALGREN. And these are high school graduates, are they
not, that are coming in?

Dr. Brown. In most cases they are high school graduates. Some
are not.

Dr. SaBoL. Some are the GED. They either are high school gradu-
ates or have the GED equivalence of a high school graduate.

Mr. WaLGREN. | was looking through the rest of your testimony.
Dr. Sabol, and I can see that—see the need for capital funds, how
tight the budgets are in that area.

Dr. SasoL. Very definitely, and as I pointed out last year, we felt
it on the campus bequests, from the department were $1 million
and some odd dollars. I don't have the exact figures, but I think we
were able to get about $350,000.

Now, prior to that, we hadn’t even gotten that. There were no
capital funds at all. We were very lean. So we are at a point right
now where we are trying to catch up and replace worn out equip-
ment and we are not even thinking about the state of the art yet.

Take CADCAM for example. We want to get for some engineer-
ing and drafting and so forth. A piece of Bausch and Lomb equip-
ment costs $50,000, which, at the most, you could service five stu-
dents at a time at the most, and that is not really good. Ideally,
two students.

That gives you an idea of the cost of moving into high tech, and
there are a number of programs that we'd like to get into, and 1
listed a few of them there in high tech.

Of course, again you are talking about very expensive equip-
ment. Now this is another reason wh%. as | pointed out, that in
some cases where local industries do have some equipment, they
are not too anxious, in fact, are reluctant, to make any kind of co-
operative arrangements with us simply because it costs a lot for
the high tech equipment and they are afraid we are going to
damage it. .

Mr. WALGREN. So there are limits to some of vur hopes for pri-
vate industry creating truly integrated training rograms?

Dr. SasoL. 1 woulg like to see something like that. There are
areas in the State and across the country where this is happening.
I have been in a few conferences where IBM, for example, down in
Texas, maybe one or a few of the high tech outfits in Texas and
southern California that are actually workin¥ very closely with
community colleges, and the colleges are really doing customized
éraining usiny, for the most part, the laboratory facilities at the in-

ustry.

So it is being done, and I think it is a matter of getting together,
and | think this is one of the things we need to do, is get together
with some kind of group made up of educators and representatives
from industry and work out some cooperative arrangements.

I heard one gentleman testifying earlier which disturbed me a
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little bit. He mentioned ‘universities and technical schools, and 1
don’t think he knew that the community colleges existed. That
bothered me a little bit.

And emphasizing the fact that the{‘ are doing their own training,
we have the experts, we have a high quality faculty, we have the
know-how, the wherewithal, insofar as training and education is
9ogxcemed, and I think working together we could do a tremendous
job. '

I guess the other thing also we need in the area is, we need
somewhere for these people to go once they get out and just to
train them in high tech, so what? Where are you going to get a
job? We have got to have the industry here too, the job here.

And one more point, if you will allow me. The other deficiency
that I see is that there really is no good dats and information on
job market analyses. Not only the present situation, what is needed
presently, but in terms of long range down the road, 5 years down
the road or 10 years down the road.

Of course that kind of data is very important. It helps us to move
and adapt to the needs of the community, which is, after all, what
we are all about. We are sup to serve the community.

Mr. Brown. I'd like to make one additional statement, if I could.
We are in the process of developing a robotics repair program. We
are currently training 23 people who probably or possibly could
have come from the industry that one of the other witnesses men-
tioned. They do have basically eizctrical or electronic experience.
These people are actually getting hands-on instruction on the
repair and the maintenance of robotic equipment.

e are fortunate, and it is one of the examples of cooperation
between industry and the college. Westinghouse provided us with
three robots, and we are actually in the process of training our
people on installation, maintenance, trouble-shooting, and repair of
robotic equipment. Out of those 23 stud~nts, I believe 4 of them
have already gotten jobs. They have not actually completed the
Erogram yet. because we feel that industry really does not exactly

now how they are going to use the new ‘technolcﬁgy.

So as we prepare these people who were broa ly trained in this
new area, we feel that they will be leaders within various compa-
n}ies in terms of new manufacturing processes and that kind of
thing.

I want to make one other statement too that I think is indicative
of our training philosophy. An earlier witness or witnesses dis-
agreed on whether they would train people for word processing.

We feel that a gener‘~ approach for training people for word
proessing iy appropriate. There are probably between 25 to 30 dif-
ferent vendors and different types of word processing machines. It
is almost impossible to train people for a specific machine.

We think it is important though that our students are trained on
two or three representative types of machines, and in a laborato
setting have the ability and experience of transferring that knowl-
edge from one machine to another in this field that prepares them
best for going into industry. Qur experience is that that ty true.

So it is those kinds of training job-oriented experiences that we
are going through constantly, and we think our instruction is
geared to that.

Mr. WaLGreN. Well, your written testimony will be made a part
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of the record. If I didn’t say that at the outset, I certainly appreci-
ate your having participated with us. We do appreciate the depth
of that need in the technical area in partioular. We wish there
were ways that we could be more responsive to it in terms of really
pr. viding the resources, but we will work on it.

Ms. Bach, anything further?

Ms. Bacu. Just the one question. I was curious what it would
cost per course on an average basis from the developmental pro-
gram that you have.

Dr. BrowN. It is basically a liberal arts type course. There is'no
extensive amount of equipment needed, just a classroom and basic
materials.

Dr. SasoL. Other than essentially the teaching part of it, yes, you
have the instructor and the classroom, so I mentioned in math you
are talking 110 sections there, and in reading and in the writting
you can almost duplicate that number of sections.

Dr. BRowN. What would be the cost of an average class?

Dr. SasoL. That is difficult to say. In math they are generally the
equivalent of four credit course. A single instructor would teach 16
credits, so that is four courses. Divide 4 into 110, you are getting
roughly 27 or 28 instructors just to teach 110 math courses.

Plus, I guess if you wanted to really make a good cost factor, you
would have to include the portion of that that goes to overhead for
facilities and so forth, plus beyond that then the other support
services, the tutors, the learning center with the audiovisual aids.
But there are no other kinds of equipment other than that.

Ms. BacH. When a student comes into a community college, do
they pay a flat rate, or don't you charge them per course?

Dr. SasoL. A credit; it is $33 a credit.

el\gs. BacH. So the development program would not be $33 a
credit.

Dr. SasoL. $396 for a full load generally for 12 to 18 credits.

Ms. BacH. If they have any development program or course in
their curriculum, does that exclude them from financial aid for
anything that is not development=}?

Dr. BrRowN. No. The courses that are excluded are specifically
the developmental courses. If they take regular college level soci-
ology or whatever, then that is funded through financial aid. It is
specifically the developmental courses that are excluded.

Dr. Sasor. They are considered zero credit. They are not college
credit courses.

The only exception to that is, we have actually three associate
degrees. associate in science, associate in art, and a third degree
which is the associate in applied science. Now that degree allows a
student to use one developmental course in each area as a fulfill-
ment of the requirements for the degree. That means they could
use one reading, one English writing, and one math coursp.

The point 1 was making there is, that is the only kigd of quasi
credit given to those developmental courses, but essentially they
are zero college credit clacses.

Ms. Bacn. Is it a financial institution that determines whether
one of your courses is a developmental course versus a full credit
college level course?

Mr. SaBor. What was the questig?fngin?
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Mr. O'NeiLL. Basically, who determines—is it the lending institu-
tion or the community college that determines whether a course is
really fundamental or not or whether it is a college level course?

Dr. SasoL. The institution determines that. Essentially, in the
beginning we started with what we perceived as we looked around
at all the calleges and any community colleges when we put our
first curriculum together, what was first year math, what is first
year English, and first year language, and so forth. »

Once we experienced our first class, we said, a lot of these people
aren’t ready to function at this level, so we dropped down one level
and instituted a new course lower than that, which basically is the
same level that is being taught or geared to be taught at the sec-
ondary level.

So essentially that is what makes it developmental, what is es-
sentially the same kind of material that would be in a course at
the secondery level. So you are talking about a first course in alge-
bra. Algebra 1 it is called in high school. We call it fundamentals
of algebra. :

Dr. BROWN. An expansion of that is that the Federal Govern-
ment would look at what is the transferatility of your courses.
That would be the central factor. Is it equal to what you would get
in a first year from the other school.

Mr. SaBoL. Your middle states accrediting agencies—you are ac-
credited education for the kinds of college credits that you have,
therefore another accredited school would accept your credits be-
cause they have been verified by the association.

Mr. WaLGreN. Thank you very much on behalf of the committee.
We appreciate it.

Mr. BRowN. Thank you very much.

[Whereupon, at 4:20 p.m., the subcommittee adjourned.]
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