
































Dick Crouse, a retired
electrical engineer and
former Marine pilot who
once flew Panther fighter
jets, is winging his way

through unfamiliar territory.

After 40 vears with General
Electric, where he helped
NASA manage its Landsat
program, the big engincer is
sitting on a heele chair,
surrounded by wide-eyed
fiest praders. A\l are asking
pertecty sensible and yet
wholly exasperating

questions.,

“If the Earth is going
around so fast, how come
we don't feel it?”

“What makes a tornado
turn?”

“How do fireworks
work?™

Crouse is spending an
afternoon at the John Eaton
School m Washington, D.C.,
as a volunteer from Emeri-
s Scienusts, Mathemen-
aans and Engineers (see
box, next fage). The
cmeritus pr()gr;ml IS ONne
response o a prowing,

concern over the state of
precollege science and
mathematics instruction.
This concern has given rise
to many efforts, large and
small, to bolster the curricu-
lum.

In a few instances, en-
gineers are taking matters
into their own hands. The
fledgling Engineers for
Education, for example,
hopes to enlist the aid of
100,000 engineers across the
country to work as mentors
in the classroom. Engineer-
ing and science societies
have not been idle in the
battle against math and
science ignorance, and a
number of them have en-
dorsed the Engineering for
Education program. One of
the most ambitious efforts
to put engineers in elemen-
tary schools is A World in
Motion, a nationwide
program of the Society for
Automotive Engineers that
teams working enginecrs—
from corporate sponsors—
with teachers in the class-
room. The American
Association for the Ad-
vancement of Science
launched a long-term math
and science curriculum
revision ctfort—DProject
206 |—whose goal s a
completely revamped
cducanon system. Other
assoctations, the Insnitute of
Electrical and Electronies
Engineers and the Amencan
Electronies Assocanion
anony them, are working

on aspects of the problem.

Few major corporations
have not become involved.
Kodak, IBM, and Digiral.
among many others, have
launched local and national
efforts. The Rockwell
Corporation has established
an educational joint venture
with the California Stare
University system to provide
teaching certification for
retired Rockwell engineers.
On a government level, the
National Science Founda-
tion and the Energy Depart-
ment are shouldering much
of the responsibility and
receiving much of the
funding for federal math
and science education
initiatives.

As helpful as the many
programs are, efforts to
improve math and science ia
the elementary schools have
been scattered. This is wor-
risome for engineering,
which looks to today’s
primary and secondary
school students for its very
future. It is equally trou-
bling to a nation that hopes
its students will gamn the
global lead n science and
math achievement by the
year 2000,

"
Iirmn kindergaten
through sixth pyrade,
children sull retnn much or
the wonder with whech they
were cquipped when they
came mto the world. Burt
Accord i

they lusn‘ it fast

2l






North Carolina researcher Iris Weiss,
author of the Science and Mathematics
Education Briefing Book published by
Horizon Research. Part of the problem,
Weiss suggests, is that teachers don’t
know how to teach these subjects. An-
other problem, she adds, is far more
simple: Batteries, electric motors, micro-
scopes,and dissecting kitsall cost money.
“Every scienceteacherl haveever known
has always bought equipment out of
pocket,” she says.

Notall science “equipment” is expen-
sive, notes Cindy Greenwood, an electri-
cal engineer and assistant professor of
computer technology at Nashville State
Technical Institute. Asa volunteer in her
daughter’s school, she taught pre-
schoolers about the difference between
solids, liquids, and gases by placing an
ice cube on a hot plate. “In elementary
school, kids don’t need to be exposed to
expensive equipment, as long as they can
do hands-on stuff,” Greenwood says.

Math could be taught in much the
same way, but it usually isn't. Elemen-
tary school teachers devote about 43
minutes a day to math, Iris Weiss says.
However, most teachers are teaching
arithmetic, and little more. “Most don’t
teach up to the standards of the National
Council of Teachers of Mathematics.”

Those standards, as applied to kin-
dergartenthroughgrade four, would take
children well beyond simple arithmetic
and into such concepts as estimaticn,
geometry and spacial sense, measure-
ment, and statisticsand probability. They
also emphasize the. use of “manip-
ulatives”—blocks, beads, and other ob-
jects—and real-life problems.

Computers are also recommended as
useful tools, but the use of these devices
is spotty. “Virtually every school in the
country has at least some computers for
some purposes,” says Linda Roberts, a
project director at the Office of Technol-
ogy Assessment. However, “there is an
awful lot of variation on how widely
available they are and what they’re used
for,” she says. “In many cases, schools
are using the new equipment but in inef-
ficient ways.”

Finally, even if teachers would like to
teach more science, or to teach math-

ematicsmore completely, there usually is
little incentive for them to do so.

* Wilma Snell, a preschool teacher who
developed an elementary school engi-
neering science kit in conjunction with
the Southern Illinois University at
Edwardsville engineering school, says
her home state requires 29 minutes of
science instruction a day. “I’ve found
that kids were doing well to get 29 min-
utes a week.”

With a $10,000 grant from the uni-
versity, and the endorsement of the engi-
neering and education schools, she, her
husband, Luke, chairman and professor
of construction, and Robert Williams, a
professor of science education, worked
on the kits with a team of students at
SIUE. The kits lead students through a
number of mathematical and scientific
exercises, culminating in the construc-
tion of various projects, such as a clay
arch, wooden replicas of Indian dwell-
ings, wooden trusses, and concrete beams.
So far, a public school sixth grade, two
public gifted classes, and a private school
class have used the kits.

For Luke Snell, the marriage of engi-
neering and education makes intuitive
sense.Engineershavea lotto offerschool-
children, he says, but they aren’t always
comfortable with that age group. On the
other hand, schoolteachers are wonder-
fully skilled in dealing with children, but
wary of math and science. Each profes-
cion has something to offer the other.

From Snell’s perspective, the earlier
the intervention, the better. While most
of his personal experience with the el-
ementary school program has been in the
fifth and sixth grades, he recently took a
simplified version of the engineering kit
into a second grade class. “The children
were very, very responsive. They had
many good questions.”

Snell finds that curiosity gratifying,
and he wishes more enginecring faculty
could share the experience. The current
system of academic rewards does not
recognize this Lind of activity as impor-
tant, he says, though he secs that attitude
beginning to change. But there is another
reason why engincers may be scared off:
The needs are enormous. “The problem
is so vast and so broad that [ could soon

be involved in research that takes me
miles away from concrete and construc-
tion into the more technical areas of
education,” Snell says. “That may or
may not be a good thing.”

Lcwis Branscomb is Albert Pratt
Public Service Professor in the john F.
Kennedy School of Government and
former chairman of the Carnegie Com-
mission on Science, Technology, and
Government (see Hill Highlights, page
13). He says he was amazed to hear a
story recently about a fourth grade class
that was confronted with an odd math-
ematical problem.

“The problem goes like this,™ he says.
“There is a flock of 123 sheep, and they
are watched over by five sheepdogs an
one shepherd. How old is the shepherd:
Three-quartersof the fourth gradersgave
a numerical solution. That kind of expe-
rience can be verified over and over.”

In spite of such stories, Branscomb
believes the problem of elementary math
and science can be solved. “One of the
things engineering professionals can do
is to participate, or make sure their soci-
ety strongly supports efforts to work on
curriculumand teaching materials devel-
opment,” he says. “The second thing,
particularly among academics, is to take
an active interest in how elementary
school teachers are trained.™

To thatend, Branscomb recommends
thatengineeringschoolsoffer their knowl-
edge and assistance to education schools.
Of course, engineers will first need to
know more about the problems teachers
face. “Go to the schools of education.
Ask them to put on seminars for the
engineering faculty to give thema deeper
understanding of kindergarten through
sixth grade,” he says.

Finally, like Dick Crouse, they can
move bevond concern and into the class-
room itsclf. Crouse believes strongly that
an involved professional can make a
profound difference. Hechose acareerin
engincering in large part because of a
Westunghouse demonstration he suw 1o
his school back in 1946.

Jelf Meade 1s semor wniter/ed:tor of
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ESME Progress 2 20 March 1990

The second meeting was on holograms and light. To come are classes on astronomy, 1ight and
Newton's three laws.

Paul Torda ( asronarntical engineering) was also paired with Julie Jacobsen at Hearst. Torda
plans to talk about flight, earthquakes, the Blue Flame which set a land speed record,
submarines and waste disposal.

Samuel Zweifel (medicine) was paired with Margaret Ellis (6th grade Eaton) and Kelly
Halligan ( 4th grade Eaton) Zweifel has met with the classss four times asof 16 March and he
plans seven meetings in all with a field trip to Children’s hospital.

David Shapiro ( mechanical engineering) has met with Mary Ebel’s 4th grade class at Hearst
and the discussion was on "What | have done” as an engineer. Shapiro has worked out a schedule
with Ms. Ebel that includes sessfons on missiles, space and alternative energy sources. He will
take them on a field trip to Contel where the students will be able to have hands on experience
with some demonstration equipment.

Harold Sharlin (electrical engineering) was paired with two teachers, dacquehne Clarke and
Clotile Knight both Sth grade teachers at Eaton. He has been meeting with each class, one on
Tuesdays and other on Wednesdays. Eaton has a good supply of electrical apparatus and Sharlin
has besan using their batteries, wire, sockets, compasses and magnets. The students have been
setting up electrical circuits and magnetic experiments in groups at their desks. They have
duplicated Osrsted's 1820 experiment in electromagnetism and Faraday's 1831 experiment in
glectromagnetic induction. Field trips to PEPCO's Chalk Point generating station are scheduled

. for April.

B. Bunker Hill Elementary and Taft Junior High

Seth Shulman (physicist) spent four class hours with Mrs. Mary Perry's 6th grade class
The topic was radiation. Shuilfman had the class study X-ray pictures and had the children
identify the object in the picture. Another day the class worked with a Geiger counter 2nd tested
objects for radiation. Each day had some other hands-on project and Included using a prism 0
divide sunlight. For a field trip the class went to the Nuclear Medicine Department at
Providence Hospital.

Harold Sharlin (electrical engineering) had a stint with Patricia Young's special class of <th,
Sthand 6th graders. He showed the children how to experiment with magnets, batteries,
compasses and electric pells. The tells were a huge success. The principles of
eleclromagnetism and electromagnetic induction were demonstrated and related to the workings
of an electric generator. The class field trip was to PEPCO's Chalk Point Generating plant where
a PEPCO photographer followed the group around taking pictures for PEPCO's Sen/or/inss
newsletter.

Howard Fawcett (chemical engineering) also met with Mrs. Perry's 6th grade class. Fawcett
found ideas for his hands-on demonstrations a set of books produced through ajoint venture of
the American Chemical Society and the American Physical Society. There were five meetings
auring which Fawcett showed the class how to experiment with echoes.

Margaret Cooper (geologist) has worked with Mrs. Emma Holbrook's Sth grade class. The
California earthquake was a perfect opening for discussing causes and detection of quakes along
with the analytical work of geophysicists, seismologists, engineering and structural geologists
cooper was asked huw she became a geologist and that led 1o discussion 0f relaiac zareers in






ESME Progress 4 20 March 1990

of those who hiave already been at Bunker Hill plus new emeriti.

C. Recruiting ts a demanding and continuing task. Locating those few who are able and eager
requires much phoning and matling. Senfor Science and Engineers (SSE) program has offered
to continue cooperating with ESME. Most of present emeriti recrufted through SSE of the
Arnerican Association for the Advancement of Science (AAAS). They have agreed to supply 20
more names which translate into about seven or eight emeriti recruits. Although all emeriti
report a positive experience there is a need for a continuing new supply of names because of
emeriti becoming unavailable due to moving out of the area, going to Florida or to see
grandchildren and the press of consulting business.

D. Needs include more organization, at least a parttime secretary, more meetings with
emeriti, orientation and review for teachers and emeriti, a booklet of quidelines for emer{t1 and
teachers and all those things that an ongoing active program must have so we must have......

E. Funding: Prospects are good and soon the cash will flow. The program is a continuing one
and the source of funds must be continuous.
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cancelled tours for an indefinite period as a precaution against
possible terrorist activity. I understand Goddard has resumed

tours, and I plan to try again shortly.

Lessons learned:

-Third graders like slide shows with discussion.

-Videotapes are less satisfactory, probably because there is less
opportunity for interaction.

-The students ask innumerable questions, some of them really off the
wall (Why do airplanes crash? Do the pilots fall asleep? Do
airplanes really disappear in the Bermuda Triangle?..) They also
like to talk about their own experiences if they relate to the
subject, or even if they don't relate to the subject. This sort of
thing can take up much of the class if you allow it.

-It is very difficult to contact the teacher through the school.
Messages just don't get delivered. Best to contact the teacher at

home.

In sum, Dr. Sharlin, I greatly enjoyed the experience of meeting
with the class, and I regret that the conflicts with my job make it
impractical for me to continue.. I believe that what you are doing
in the Emeritus Program is very important.

Sincerely,



January 19, 1991

TO: Dr. Harold ¥. Sharlin
FROM: Roy T. Osborne
SUBJEET: How The Author Carried Out His Part Gf The Emeritus Program

I did my part of the subject program with Mrs Braxton's fourth
Erade class at the Bunker Hill School in NE Washington.

t the first session, I just talked with them in general. I told
them that I was sure thgipr teacher had not told them what my
purpose was for being there and that I was not going to tell them
immediately. I asked them to try to figure it out for themselves.
I then asked them what they wanted to be when they grew up. I
got answers anywhere from professional basket ball players to one
kid who insisted he wanted to be a lion tamer. I told them that so
far in school they were-being given certain tools and were being
taught how to use them. I likened it to a group who was going to
a school to learn how to be a carpenter. But there is always one
who thinks he knows it all and quits school before it is finished
He tells himself that he is an expert at building dog houses and
decides to strike out on his own and do just that. Sadly after
he has burned all his. bridges behind himself he finds that there is
just no demand for dog houseA. So I concluded that they should
all stay in school and learn better how to use the tools, the
tools being A B C w—we- X Y 2 and 1 234 56 7 8 9 0.

In the second session, I presented the names of numerous scientific
professions that they might consider and gave them brief run downs
on what each profession deit with. OCf course both children and

teacher had questions as we vroceeded which I endeavored to answer.

in the - third session 1 took in a number of chemicals which I

have and did a few little demonstrations where adding one clear
solution to another caused a color change. I alsO demonstrated
the electrolysis of sodiuim chioride to form chlorine and sodium.
The sodium ofcourse reacted with water to form sodium hydroxide
whoselpresence. was detected with phenolphthalein. I also brought

a full size periodic table I have to help explain the various
elements. OGOn the black board, I illustrated how various atoms
react by logsing or gaining electrons. By this time most of the kids
nad pretty weijl figured out why I was there. T,.ey and ‘rs Braxton
all seemed to be really enjoying our sessions.

In the fourth session I brought in equipment and demonstrated how
to determine the density of an object by determining its volune by
water displacement.

The fifth session involved setting up a demonstration of raper
chromatography. I wanted tc pMge plain old blue ink which one

used to be able to buy. It is no longer available so the demonstration
did not work

aver,



In the sixth and last session, I talked about rockets. I have
about 28 years experience in rockets. I discussed the difference
between liquid and solid propellant rockets. I explained and
diagramed just what caused the explosion that destroyed the
Challenger Space Shuttle. Because of the on-going thing in the
Gulf there were questions about such things as what made nerve gas
work. We talked at the end about many subject of interest to them,
I have a field trip all set up for them on Feb 22 to Biospherics

in Beltsville HMd.

Before I left I talked with another teacher at the school who said
she would love to have me talk to her class after the present
Emeritus man has finished. So I will be embarking on a second

" six week endeavor THank you for giving me this opportunity
to work in my field with young people. I reelly enjoy the work
and trust that it is having the desired results.



Dr. Harold Sharlin

2831 Northhampton Street N.W.
Washington, D.C.

20015-1110

Dear Harold:

This letter 1is 1intended to give you a summary of my
experiences to date of -assisting in the sixth grade at .the Hearst
Elementary School. 37th and Tilden Streets. N.W., Washington, D.C.,

under Ms. Julie Jacobsen.

So far I have met wWwith the class three times:
1 March, 1990
7 March, 1990

22- March, 1990.
The first class meeting was preceded by a meeting with Ms. Jacobsen

on 20 February, 1990 to discuss topics to cover and her plans for
the curriculum. Before each meeting with the class Ms. Jacobsen and
I discussed the topics for me to cover on the telephone. After each

class meeting Ms. Jacobsen and I would discuss perceived reactions

to the meeting.

Before each class meeting I sent Ms. Jacobsen an outline of
the material I planned to cover and a vocabulary of words which
might be used during the talk. She went over the vocabularies with
the class prior to the class meeting. She told me that having the

vocabularies was very useful.

The first class meeting, 1 march, was on lenses. The
vocabulary and outline are enclosed. We actually derived the Gauss
lens equation 1n class. We ended the class by a demonstration of

1image formation with a simple apparatus I purchased from Edmund

Scientific and donated to the school.

The second class meeting, 7 March, we discussed hclography.

Even though we Duilt on the i1dea cf waves and rays :antronduced in
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washington, D.C. 20018

)

14 February 1990

Dr. Harold Sharlin

The Emeritus Foundation
1614 20th Streets, N.W.
Washington, D.C. 20009

Dear Dr. Sharlin:

It is deeply appreciated that the Emeritus Foundation
members are giving support to Taft's students in an ongoing
matter.

Frequently, the students talk about the interesting
and exciting experiences that they receive from the Foundation
members in science and mathematics and would like to have the
members spend more time with them.

Again, we thank you for offering yvour time and exvertise
to the students at Taft. - We anticipate vour continued suovoort
in our instructional program for the future.

Sincerely,
S)007 Qe
el O
James M. Howell e
Principal

,' =
@va/ /7‘// NTTD 0. 4%

Ann P. HilliarAd
Assistant Princioal
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DISTRICT OF COLUMBIA PUBLIC SCHOOLS
OFFICE OF THE BUPERINTENDENT
PRESIDENTIAL BUILDING

418 12TH STREET. N.W.
WASHINGTON. D.C. 20004

SUPERINTENOENT (202) 724-4222

November 3, 1989

Dr. Harold Issadore Sharlin
2832 Northhampton Street, N.W.
Washington, D.C. 20015-1110

Dear Dr. Sharlin:

I have reviewed with interest the prospectus describing "The Emeritus

Scientists, Mathematicians and Engineers Program.” 1 certainly subscribe to

the program's intent to stimulate school children to learn the mathematical

and scientific skills needed to pursue careers in these fields by creating

! -+ opportunities for them to see for themselves, at ap early age, the wide variety
of working-day activities in which scientists, engineers and technically-trained

people are involved. Its purpose addresses a critical need in the District of

Columbia Public Schools.

Be assured that I endorse the program and, to the extent possible, will
assist you in your efforts to implement the program at the school level. Please
feel free to contact Dr. Robert Carlson to determine how best that assistance

can be provided.

Sincerely,

Andrew E. Jenkins III
Superintendent of Schools
Chief State School Officer



