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Abstract——
The decline in America’s educational

system is cause for national con-

cern, especially in the areas of

science and mathematics at the sec-

ondary level. While many recomr,len-

dations have been made tc rebuild

excellence into our schools, their

teachers and students, most lasting

solutions will require long term re-

structuring of public policies and

attitudes. In the near term, how-

ever, much can be done through coop-

erative programs involviag the great

national resource of technically

trained professions’s, scientists

and engineers working together with

then local schools. The Los Alamos

National Laboratory has begun a pro-

gram to share +ts scientific and

technological expertfse with stu-

dents and t~achers in the surround-

ing area. The goal of the Laborato-

ry’s Educational outreach Proqram is

to st.lmulate an awareness uf profes-

sional opportunities in the :.cienccs

and englncerinq.

1. !NTROD!ICTION

Recent studies have pointed to an

imminent crisis in American educa-

tion, and in particular to a severe

decline in our nation’s ability to

attract and train stuaents in quan-
1
titative fields of study such as

physics, chemistry, biology, mathe-

matics, computer science9 and engi-

(1’2) American students areneering.

not pursuing education and subse-

quent careers in these fields in

sufficient numbers to ensure the

economic strength and national secu-

rity of our nation for the future.

This is occurring at a time when

technology is developing at an ever

increa~ing rate, making many older

skills obsolete and forcing the re-

training of many in the nation’s

work force.

At the same timr, the nation is also

suffering fro~la shortagt? of kcach-

ors who are quaiified to meet the

rlwd to teach scienc~ and nl(ithcmat-

Icso The short,~g(lhas persistd for



eve! five years and, except in biol-

ogy, it shows no signs of improve-

meq:. College students today are

reluctant to major in science and

mathematics education. The reasons

for this are manifold and well docu-

mented in several studies and re-

ports, but the most obvious is sala-

ry. For example, a recent study

compared the starting salaries ~f

secondary school teachers having

masters degrees in physics, with

those of their counterparts in

‘3) The differential isindustry.

$10,000; after 15years on the job,

the differential becomes more like

$25,000.

Beyond the issue of salaries, how-

ever, other forces have combined to

hasten an exodus of qualified sci-

ence and mathematics teachers from

our schools. Among these factors

are first, poerly equipped instruc-

tional laboratories and inad~quate

budgets for improvement, and second,

isolation and difficulty in keeping

prof~ssional?y current and active.

2, SOI-UTIONS

The needs for more and better teach-

ers and students in the s~ien(’es,

math~matics, and t~chnoloyy are

{nt,prtwine(lwith a collateral

n~tional n[?edfor a technologically

lit(~ratopopuldce. Solutions to

these prohlmllswill require a

national cummft.mrn~ involving

chang~s in public polici~s and atti-

+,,.I,)Cat thp fp(~~ral, ~t~te, and

local levels. Long term solutions

may well take a generation to set in

place.

However, in the short t(:rm,there is

much that can be done using the 3.3

million scientists and engineers in

the US “laborforce. These men and

women are espec; .,ly knowledgeable

of the technological trends in the

world today and are aware of the im-

portance of a good educatin? in sci-

e~ce and mathematics. They are a

national resource that can be tapped

to provide immediate assistance to

virtually every community in the

country by serving on school boards

and curriculum committees, giving

guest lectures on special topics to

stuuents, organizing and helping to

judge science fairs, tutoring and

other special activities. Local

businesses and professional socie-

ties can he especially effective in

mobilizing their employees and mem-

bers to become involved such activ~-

ties that augment science and mathe-

matics education in their regional

schools.

3. EDUCATIONAL 01/TRE/’,CHPROGRAM

The Educ,l[iondl Outreach Program at,

Los Alamos National !_at)orator,yis

on~ example of how our vast natlonfll

resource of sci~ntisls and engineprs

c,~nwork with local communistic< to

im[):.ovrIeducfiiionfllOi)portunitips

for htu(l(’ntsand rnhanco possibili-

ties for s(?lfiml)rovwnent for t(?ach-

ers. The program began four ,vears
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‘the ~Yudents and educators of north-

er).New Mexico, an awareness of

career opportunities in science and

engineering. I.iterally thousands of

students have been involved in t!le

program’s various activities, the

interest by local school systems in

science and mathematics has grown,

and the number of course offerings

in these areas has grown.

The Los Alamos Educational Outreach

Program is faced with a challenging

situation. While New Mexico is the

fifth largest state in the union, it

is 37th in population, with only one

city having a populatior~ in excess

of 50,000. For centuries the

state’s population has concentrated

along the Rio Grande Rivei’ Valley,

and half of the population is clas-

sified as minorities. The major mi-

nority const,itucilt~are Hispanic,

American Indian, anriBlack. The

most recent recession arrived late

in New Mexico, but hlt the energy

related and extractive industries

especially hard. Unemployment in

the state has just now dipped below

tle n]tional dverag(?, but nort~lern

N(IWMPxico and the Indian res(?rva-

tions and pueblos have a sustained

history of high unemployment.

Los AlaINos N~tional Laboratory is ~n

a Ull!q(l(?i)osition, providing 20% of

th[? Incom(?base to northern N’~w

MPx,ico. ‘Thesmall villages along

the Hio Orande Rfver are mostly
t.t.....m4F,>p Indian and their econo-

r.

i“:: . .

logging and some mining. The State

government, in cooperation

National Laboratories (Los

and Sandia), universities,

Ifederal and private tfck’lo’

with the

Alamos

and other

ogy-based

institutions, is developing the Rio

\Grande Research Corridor to encour-

age the growth, development, and

Ilocation of “high-technology” busi-

ness and industry in the state. A

well educated population is a

requisite part of this technology-

based economic development p?an.

The Los Alamos Educational Outreach

Program is designed to inspire

interest in science in its broadest

sense, in remote and rural areas.

The six activities described bnlow

were developed in response to

regional school requests and t.nrough

studv w+th the New Mexico State

Board of Education.

3.1 Science fleginni~s_—-——,-———. . ......
The Science Reqinnings program is

for grades 4 through 6. It intro-

duce< science-related subjects and

teaches energy conservation through

programs in the sc,hools that use a

varieiy of hands-on instruments from

the Laboratory. This program is dP-

signwi to provide stirn\Jlatingexp~-

riencps for yo~Jng chilcir[~nso that

they wiil develop an intrreqt in

sci~nce antiengineering. SuhjPct

topics vary from yvar-to-year with

progr{~msoften king developod from

Laboratory rrsparch proj~r.ts. Pr)pu-

lar toptcs {n the past hfivehe~n
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presentations on environmental moni-

toring with radio collars for track-

ing elk and deer, heat pipe technol-

ogy, solar energy, and the Rio

Grande Rift. Because there are a

variety of new programs ~ffered each

fall, as well as established presen-

tations on energy and ener~y conser-

vation, these programs are viable as

an annual e~’ent for schools. In the

1082-1983 school year 2600 students

from 32 schools were reached through

this program. This past year, 1983-

1984, 2400 students attended 92

presentations of Science Beginnings

Program,

3.2 Careers in $cierlce———.—. .—
The Cdreers in Science program is

for students in grades 7 through 10.

Educational research has shown that

pre-adolescent and early adolescent

children are very receptive to role

modeling, This has been the basis

for this program. We Also realize

th~t the school systems are organ-

ized so th~t if a child decides to

begin t.akinqelementary math or sci-

ence courses when he is a junior or

senior in high school that it is

‘4) These coursesalmost impossible.

are arranged a d made available only

to students at a much younger age

and grade lPVP1. So, we believe II
st[Jdentsmust have p~rsonll expcri-

enc < with p{’oplewho are pursuing

sci~nt.iflc iIndtrchnical carl,~ersas

~arly as possible.

T4?s program rxpos(’s studrnts to

~,.v,

.. , ,.
L

number of levels by using role mod-

els. Laboratory employees from a

variety of fielclsvisit schools and

talk with students about what they

do in their jobs, what classes they

need to take in school, what ma-

chines they work with, where they

went to college or vocational school

and how they were able to afford
their educations. We try to find

alumni from each school district to

return to that area and talk about

their careers. It is especially im-

portant in northern New Mexico to

send women role models, for in the

traditional Spanish home women are

not often seen as professionals with

carpers. We try to bring to each

school people that come from all

areas ~lfthe scientific world, tech-

nicians, administrators, secretar-

ies, photographers, draftsmen as

well ,!sscientists in careers that

involve physics, chemistry, mathe-

matics or engineering.

T+is program has

effective in our

communities that

heen especially

surrounding rural

do not have an en-

vironment that promotes post-second-

ary education. As part of this pro-

gram 35 area schools were visit~d

during th~ 1981-1984 school y~ars;

over 16,000 stlidentshave had the

chance to interact with a Laboratory

role mo(ielsince 1981.

3,3 Sr.ienc~Youth -Days—
For 27 out of 29 years, Los Alamos

National Laboratory has participated
,.&L_ ~-.bs.”n%+{nnal“Fdi<nn Davs”
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program by sponsoring events for -
high school students with special

aptitudes in science and mathemat-

ics. Each Spring students are

invited from high schools in New

Mexico and surrounding states to

visit Los Alamos. The young people

are involved in demonstrations,

tours through labGratori~s aridtech-
-

nical sites, and provided with ample

opportunity to talk with scientists

about careers ami their projects.

This year students from forty

schools in Arizona, Colorado, Texas

and New Mexico participated in

~clence Youth Days. In most cases

the teenagers had spent the winter

raising mon~’ for their school to be

able to fund the trip so they could

take advantage of this program. In

1984 almost 1,000 talented science

students were able to participate in

this program.

3.4 Los Alamos Science Student—-....— -..—— .—
~r~ram—.

The Los Alamos Science Student Pro-

gram offers courses to high school

juniors and seniors after their reg-

ular school day. This program was

developed to augment the regular

school curriculums by offering clas-

ses using technology, equipment and

teacher% that would be unavailable

in our local schools. Students are

taught to use such things as sophis-

ticated word processors, machining

euuipmcnt, elec?.ronmicrGscopcs and

-’-’,- -nmnlltorc- volunte(~rs from

, ,. .,
.

:.

evenings two days a week to serve as

scientist-instructors to teach stu-

dents how to use state-of-the-art

equipment and introduce them to new

scientific and technical areas.

Fourteen courses were offered during

the spring and fall of 1983 with 91

students. Because classes are

taught by volunteers they vary from

terrtltc term, Students obtain

school credits for their work. The

school systems are supporting this

program by funding buses that trans-

port the students from their schools

to Los Alamos and home again.

3.5 Los Alamos Science Student—
Proapam--Summer Session—— .—

A more intensive program for high

school students is ‘Jffcred as a six-

week summer session. This program

is for hew Mexico high school stu-

dents who have completed their jun-

ior year. Students are selected or?

the basis of ~cademic qlJalifica-

tions, motivation and geographic
representation. Students come from

as far away as penasco, New Mexico

--5o miles from the Laboratory. The

American Nuclelr Societ,y has provid-

ed transportation assistance for

this program.

Students attend morning enrichment

classes un(ier the direction of two

instructors. One math/science

tcocher and the uth[~r a counselor

proficient in communications skills.

During the afterrloons, students

worken with a I.ahorat.oryscienti~t
-._-&
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that was to be finished and present-

ed to the class at the end of the

term. Each student was matched with

a Laboratory volunteer for the pur-

pose of designing, executing and

presenting a science project. Addi-

tionally, throughout the summer

there were tield trips, tours and

guest presentations on subjects as

varied as tree ring dating, stellar

research, and soil reaping. Twenty

high school students from northern

New Mexico communities will partici-

pate during 1984. The main goal of

this program is to give students the

math/science/communicat ion skills

needed to produce and present a suc-

cessful project. This goal improved

the competence and confidence of the

students in all areas of their aca-

demic life.

3.6 Teaclier/Counselor Workshops——.-—____
Each year special conferences OF

workshops are offered to fill needs

that have been perceived in our

loc~”!educational community. The

Laboratory works with the State

Ilepartment of Education and ar~a

teachers and counselors to determine

how the Laboratory could assist

them. These conferences have heen

very populor because they bring high

school guidance counselors and math

and science tedchers up to date on

current tcchrrology and career oppor-

tunities. More than 90 matlimatics

and science instructors attenfi~da

series of workshops designeti tc help

them learn about and choose appro-

mriafm rntnnlit~rsand software for

their schools. In March of this

year, guidance counselors from all

over New Mexico were invited to

attend a seven-panel presentation on

“Careers in High Technology.”

Another tw~-day conference on new

energy technologies was also highly

attended by scieoce teachers from

northern New Mexico.

3.6.1 Los Alamos Science Teachers

Institute. This summer we will in-

troduce a work/study program for

high school chemistry teachers that

will allow them to receive college

credit while working on projects at

the Laboratory. Twenty teachers

from Northern New Mexico schools

will attend the Institute for four

weeks and receive a small stipend to

defray their costs. Staff members

from the Laboratory’s

Materials Science Div.

serve as instructors.

3.7 Mutual Benefits——

Chenistry and

sions will

The Educational Outreach Program and

other similar activities at Los

Alamos National Laboratory have a

direct and inwwdiate benefit to the

school systems, teachers, and espe-

cially the students of northern New

Mexico. However, the long range ef-

fects of thcs~ programs will be ben-

eficial to the laboratory as well.

As mentioned before, Los Alamos IS

gmgraphically isolate(i from the

large concentrations of t~chnically

traine(imanpower, and the Laboratory

~xpencism{~cheffort to recruit and

hire the best technical people to
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carry out its programs. Obviously,

such people are fairly mobile and

are quite capable cf relocating

again if the:]are pe~suaded to do

so.

On the contrary, employees at Los

Alamos National Laboratory from the

surrounding communities generally

have families and other historical

ties to the area, and are more in-

clined to stay here if at all pos-

sible. But the pool here of highly

trained professionals in science,

mathematics, and engineering is

still small. We believe that pro-

grams like the Educational Outreach

Program will contribute to increas-

ing the local employment base of the

Laboratory as well as promoting to

economic development of northern New

Mexico, the Rio Grande Research Cor-

ridor, and the State in general.

4. CONCLUSION

The Los Alamos National Laboratory

and its employees are involved in

many other activities that either

directly or indirectly address the

issues surrounding science and

mathematics education in America.

The l~urposeof this paper is to

highlight one program that is an

example of how the national resource

of scientists, engineers, techni-

cians and other technically trained

people can become involved with

their local schools in a partner-

ship. For mutual benefits and the

intellectual strength of the nation.

,
.,-!.
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