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HE technological revolution

of our times has brought with

it the capacity to solve the
most difficult problems which mod-
ern society faces. And it has
brougnt this challenge: Can our
political creativitvy keep pace with
the relentless march of science and
with the mounting complexity of an
increasinglv urban society?”! When
Congressman Bradford Morse made
this statement last August, he
touched upon the major problem
facing the future of education: Can
we develop the political innovations
to effectively develop, evaluate, and
utilize the technology which is ca-
pable of being produced for public
education?

The use of the contract system
by the federal covernment is be-
coming a crucially important tool
in the resolution ot this problem.
Traditionally, in the United States
this system was limited to goods
such as pencils, papers, etc., rather
than services. However, “The con-
tract has now become a mechanism
for securing a variety of services as
well, including especially scientific

~ MR. BLASCHKE is an instructor in
graduate stuclies of political cconomy
and educational technology at Cutho-
lic University of Amveried. A the same
time, he is on active duty in the Army
with the rank of licutenant. He is
also finishing doctoral requircments ut
Harvard with a case study of the edu-
cation technology industry. The views
expresscd in this article are his own.
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THE DOD: Caialyst
in EDUCATICNAL
TECHNQOLOGY

By CHARLES L. BLASCHKE

research and development, policy
planning, and the management ot
covernment facilities.” Actually,
this policy instrument, now used to
apply twentieth-century technol-
ogy, can be attributed to our West-
ern European forefathers. The verv
foundation of this country was
based on a contract between the
British Crown and a company af
its creation chartered to provide a
Service.

The Department of Defense
(DOD) is a logical focus for dis-
cussion of the relevance of the con-
tracting svstem to education and
training problems. It is the frst
large initiator and user of the
contracting svstem. Furthermore,
DOD conducts the largest sincle
school svstem in the world.” But
most importantly for the future of
education technology, as the As-
sistant Secretarv of Defense for

Manpower noted betore 500 indus-
trialists last June:

To the extent that the DOD
promotes innovation in educa-
tion and training, it offers itself
as a huge laboratory to facilitate
translation of educational re-
search into educational technol-
ogy. This underlies our desire
to work closely with research
and demonstration centers in
universities and the emerzing
educutionad industry.s

The potential impact of DOD on
educational technology depends on
several significant facts as well as

a philosophy. The facts are built

around the department’'s magnitude
of procurement, its operations, its
contracting procedures, its man-
power capabilities, and its unique
opportunities as a researcher, de-
veloper, and trainer; its philosophv
could largely determine the extent
to which the public interest in the
future of education can be served.

The DOD School Program

DOD training in over 1,500 skill
areas has an annual bill of $4 bil-
lion. The DOD sponsors 33 corre-
spondence schools, the largest ot
which has an enrollment ot 238,000
students: 90,000 individuals who
enter the service without a hign
school diploma receive one or its
equivalent each yvear. For its mili-
tary dependents abroad, the de-
partment conducts schools for over
166,000 students in secondary edu-
cation.* Of the 26,000 public schocl
districts in the United States, onlv
three have an enrollment over
500,000.

During his speech to the Veter-
ans of Foreign Wars last August in
New York City, Secretary McXNa-
mara emphasized that while the
imperatives of national seccurity
make the Defense Department the
world’s largest educator,

Those same imperatives rveqre
that it also be the woria's most
efficient educator. As a result,
the Decfense Department nas
pioneered some of the most
advanced teaching techniques.
Indeed, it has been in the van-
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guard of a whole series of inno-
vations in educational technol-

ogy.5

The technologies developed by
the military service, often with the
assistance of industrv and educa-
tors, range from the “software” end
of the spectrum to the “hardware,”
including many pedagogical tech-
niques in between. Currently, over
600 courses taught in the services
use programmed instructional tests.
Programmed learning principles
have been applied to closed-circuit
television (CCTV) in courses like
electronics fundamentals, reducing
course time by one-third, accepting
students with lower entrv levels,
and still achieving required job
performance levels. In the Depart-
ment of the Armyv, 23 schools and
17 training centers are conducting
phases of individual training via
CCTV. Research projects using
computers for instructional pur-
poses have been supported bv the
department since the mid-Fifties.
Presently, over 10 courses at vari-
ous service academies and training
centers use computers tor problem-

- solving and simulation functions in

a classroom setting.®

The above tacts are known to
many educators and businessmen.
Nevertheless, other unique aspects
of the department underlie its
greatest opportunity to influence
the future of educational technol-
ogy. This opportunity is tied closely
to major problems confronting the
development and diffusion of so-
phisticated educational technolo-
gies.

Fragmenting Decision Making

Over 56 bureaus within the fed-
eral government provide financial
support for education and training;
some 26,000 school districts plus
hundreds of universities are on the
receiving end. The political milieu
of educational innovation also in-
cludes state agencies and adminis-
trators who attach constraints at-
fecting the decisions which are
made at federal and local levels.

At the federal level overlap is
almost inevitable. Improving the
quality of education is one of the
missions of the Office of Education.
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in education.

Other agencies, however, look upon
educational improvement programs
as a “means” rather than an “end”
(i.e., “providing the most effective
national defense,” “finding peacetul
uses of atomic energy,” etc.). Just
as important, the legislative intent
ot Congress is often not clear. The
overlap between the Office of Eco-
nomic Opportunity's community
action programs and the Otfhice ot
Education’s Bureau of Education
for the Disadvantaged might or
might not have been the intent of
Congress; but the overlap exists
and creates administrative prob-
lems.

Similar problems exist at the
local level. When a school adminis-
trator proposes that some ot the
new educational technology be
brought into his classrooms, he
might be thinking initially about
maximizing educational improve-
ment; eventually, however, he finds
himselt attempting to minimize the
resistance of teachers, taxpavers,
parents, and the community in gen-
eral. Federal administrators of
demonstration and experimental
programs are often plagued with a
similar worrv: If the experiment
turns out badly, can the agency
aftord the political blackeye? In-
dustrialists interested in creating
new markets for their computer-
based leamning svstems face similar
questions: “Unless the equipment
is completely debugged, can I af-
ford to let a school system experi-
ment with or use it?” And even if
the equipment is technically ready
tor operation, “Can I afford to let
my equipment be used bv a school
which doesn’t have the skilled per-
sonnel to use it effectively?”

One can argue that the political
pressures on all levels tend to
weaken initiative to experiment and
innovate. Yet this problem stems
in part from a more fundamental
weakness: our failure to develop
standards to measure effectiveness

It such standards
existed, we mizht move more eof-
fectively  towards c¢fficieney  and
imagination in public education.
Administrators couid judge how
well students leam and reward
“teachers” accordingiy. School ad-

ministrators could generate com-
munity support on how much “gray
matter’ was developed in the sys-
tem rather than how efficiently dol-
lars were spent on bricks and mor-
tar. Federal R&D personnel would
have some rational means ot de-
termining “how much better” one
proposed technique is than another:;
and industry would then have an
incentive to draw up quality pro-
posals.

The effectiveness of the new
technology, however, will not be
determined in the laboratory nor
through conducting surveys of the
literature. Serious directed experi-
mentation in natural settings must
take place. The hardware tech-
nology and equipment used in a
hichly controlled but natural labo-
ratory situation will be the means
by which a new educational tech-
nology based on the process ot
learning will evolve.” Until meas-
ures of learning effectiveness are
developed, rational decisions to ex-
periment with and expand the use
of technologies such as computer-
assisted instruction will be minimal.

Adaptation of Research for Use

Qur agricultural experience
should have taught us one thing—
if the time lag between invention
and adoption is to be shortened, ex-
perimentation and demonstration
must occur in natural settings with
the potential user participating in
the demonstration process. There
are two aspects to this problem: 1)
the research and development have
to be in search of answers for the
user's problems, and 2) research
and development have to be di-
rected.

One often hears that “the people
in Washington or in the head office
do not understand our real prob-
lems.” The Regional Educational
Laboratories (REL), created by
the Elementary and Secondary Act
of 1963, were established to allevi-
ate this particular problem in pub-
lic education. Although the eftec-
tiveness of the restonal laboratories
is still problematical, they have
shown the diversity ot existing
users’ problems. One early report
recommended that REL support be
ziven only to the development and
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demonstration of advanced tech-
nologies which could be used in a
small rural school setting; another
report took an opposing point of
view. When the user’s need as well
as his direct participation in de-
veloping the solution are disre-
garded, the “NIH” factor (not-
invented-here) is most likely to
take its toll again.

Another and more formidable
problem for both the research com-
munity and the federal government
should be of immediate concem for
industry. Who should perform the
applied research and development
of educational technology? Univer-
sities have traditionallv performed
this function through grants re-
ceived on a no-questions-asked
basis, jealously defending their
right to universitv autonomy. Only
in recent vears when pressures on
capacity led to costs greater than
the authorized maximums for grants
have a few begun to accept the
contracting svstem. Largely be-
cause industry has developed both
the managerial as well as scientific
research capability, it has continu-
ally increased its share of federally
funded applied research, to 47 per-
cent of the total in 1963.3 If the
Office of Education intends to di-
rect its applied research and devel-
opment dollars, as the Associate
Commissioner of Education has in-
dicated,® it micht well turn more
and more to industrial concems to
perform this function.

Directing R&D raises another
question: Can a project manager
capability be cathered at the fed-
eral level to ensure that the ques-
tions asked are answered? A recent
report to the Secretary of HEW
found that the National Institutes
of Health (NIH), one of the most

successtully run granting agencies
in the federal government, “lacks
the people in number or in kind
who are needed to staff an ade-
quate structure for program man-
agement.”'®  NMuch as in
biomedical feld, the traditional
granting system to universities in
the field of educational technoloay
has not required, and therctore has
not developed, a type of individual
with the experience, managerial
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capacity, and temperament to di-
rect large projects using sophisti-
cated technology in an effective
way. Moreover, the question is not
one only of dollars and salaries.
Managers of R&D education proj-
ects In universities, where thev ex-
ist, do not have the peer acceptance
and career incentive that industry
managers have.

Another question relates to the
actual implementation of the solu-
tions when discovered. As Com-
missioner Howe has pointed out to
industrialists: “Like you, we spon-
sor the research and development,
but it is up to the local school dis-
trict to buy or not to buy the
product.”!! Here the question be-
comes not one of technical but of
political innovation. The lack of
vertical integration from research
to operational use has to be
spanned not only for long-run effi-
ciency but also so that experimental
and demonstration programs can
be conducted in the short run.

Proving Grounds

The “demonstration clause” writ-
ten into every major piece of legis-
lation proposing to use advanced
technology to improve public serv-
ice programs is one ot the most
important political innovations de-
veloped during the Sixties.® A
major problem, however, is the
failure to separate the demonstra-
tion “value” from the demonstration
“effect.” The “value” is concerned
with the technique—how well did
it work?; the “effect,” with the prob-
lem of diffusion—if the new tech-
nique worked, how well did the
project act as the catalyst to get
schools and other users to adopt it?
There is reason to believe that the
Detense Department’s impact could
be great in both respects.

First, the department offers the
opportunity to experiment. The
military classroom and what goes
on inside is not subject to the polit-
ical pressures to buy locally, to in-
structor resistance, to parents’ ultra-
cautiousness, and other problems

*For example, federal dollars for ‘demon-
stration’” purposes exist 1n the Economic
Opportunity Act of 1263, the Demonstration
Cities Bill recently passed. and the North-
east Corridor Project for improving trans-
portation on the Nartheast Coast.

which often enter into a school
administrator’s decision to experi-
ment or use new technology. Scc-
ondly, to the extent that new tech-
niques have potential for training
programs as distinguished from
educational ones, it becomes easier
to identify the terminal behavior
required; hence the relative effec-
tiveness ot various techniques is
easier to ascertain. Thirdly, the
opportunities for controlled experi-
mental design and for conducting
longitudinal follow-up studies are
superior to those in public educa-
tion generallyv. For example, fol-
low-up on the normallv rejected
individuals who are to be taken
into military service under Project
100,000 will include the time period
after thev reenter the civilian econ-
omy.'* As the Pur Derta Kappran
associate editor stated last October:

Already, interested educators
have written to the Secretarv of
Detense urging that sophisti-
cated research be carried out,
not alone to measure the success
of the Armmy instruction but to
identify the elements responsi-
ble for the success, so that a
transfusion of these elements to
the schools may be planned.!3

There are many civilian counter-
parts of military education and
training. Project 100,000 will be
training yvoung men substantially
similar to those in the Job Corps,
Manpower Development and Train-
Ing Act programs, and in certain
industrial training programs for
similar tvpes ot vocations. .The 327
secondary schools around the coun-
try tor military dependents’ chil-
dren certainly have their public
system counterparts. However, in
those training and education pro-
grams which do not have directly
related counterparts, the techniques
of instruction have potential for
adaptation for use in both existing
and tuture school svstems. The
language laboratories used bv the
military services in the Forties cer-
tainlv increased the rate of their
dittusion into public education dur-
ing the Fifties, either bv demon-
strating their efficiency to school
systems or by reducing parent re-
sistance. Many PTA members dur-
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ing the Fifties were ex-service per-
sonnel who had utilized language
laboratories successfully a decade
before. Although the time lag be-
tween invention and diffusion in

the military certainly needs to be

reduced, it is less than that in
public education generally.

Systems Procedures

There is much interest today in
the application of a “systems ap-
proach” to education. Although
clichés provide important functions
in themselves, there is nothing
really new about the concept. In
fact, we have returned to the use
of the scientific approach to method
developed in the davs of the
Greeks, refined the techniques ot
implementation where possible,
and in twentieth-century style chris-
tened it, sometimes with too much
glory, “the systems approach.” Its
significance to education is that it
forces the individual manager to
define the problem precisely, note
the alternatives available and their
total costs, and choose the most
efficient alternative according to
pertormance criteria. Today its
merit lies in its conceptual ap-
proach; tor the future, the need to
refine implementing techniques de-
pends on our ability to define our
objectives clearly, delineate our
problems accurately, and, most im-
portantly, develop criteria for meas-
uring how much success we can get
for how many dollars.

Since the early Fifties systems
thinking has become increasingly
“acceptable” to military planners,
managers, and instructors, as well
as to the industrialists who have
done business with the DOD in
training areas. Although systems
“thinking” about education prob-
lems is spreading into other federal
agencies, its use in DOD has al-
ready stimulated the development
of procedures which will give the
sophisticated technology an even
break, initiallv, as a feasible solu-
tion.

First, total costs of training can
be determined. In eguipment-ori-
ented training (e.g., missile svs-
tems ), the additional costs ot train-
ing maintenance personnel are
traded off against the additional
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complexity of hardware, so that
the total “womb to tomb” costs of
the entire system are minimized.
In general education and in formal
technical training (e.g., electronics
fundamentals), it is possible to
determine the entire cost of bring-
ing individual trainees to predeter-
mined levels of performance. These
costs might include housing, facili-
ties, transportation, job time tore-
gone while the individual was
being trained, etc. The new com-
puter-based educational technology
will change drastically the concept
of the classroom, the teacher, time,
and even geographical location. It
can become a feasible alternative
only when the entire costs of tra-
ditional instruction can be presented
before the decision maker, and the
decision can then be made on a
rational oasis.

Secondly, the new technology is
potentially useful in those areas in
which reproduction costs are mar-
ginal. Large volume in terms of
time, students, instructors, and
other resources, plus stability ot
cuurse content are necessary. The
services “have numerous courses,
such as “military conduct” and “fun-
damentals of electronics,” which
fall into these categories. For ex-
ample, almost 15,000 students take
the latter course annually at Kees-
ler Air Force Base alone.

Thirdly, while a systematic ap-
proach can be used to manage an
entire training and education pro-
gram, it can also be applied to a
particular course, becoming what is
called the “instructional systems ap-
proach.” Job analysis, the first step
here, is being conducted continu-
ally in the 1,500 detense skill train-
ing courses. Removing “nice to
know” fat from training courses has
resulted in both reductions and
lower attrition rates. Although it
is generally easier to determine per-
formance objectives in training
than in education programs, the

- expansion of this technique and the

insichts learned throuch its use can
be invaluable for industry and tor
some portions of public education.

Fourthly, systems thinking is
based on objectives stated in per-
formance “requirements’ rather

than detailed p:ayvsical “specs.” By
considering soluticns in this light,
more alternatives become teasible:
receptivity to new ideas and ap-
proaches is heightened. For ex-
ample, such an approach has re-
vealed that in maintaining certain
sophisticated weapon systems it
was cheaper to use a replaceable
“black box” rather than train an
individual to repair the component
equipment. In other cases, it meant
that the computer could be used to
locate and diagnose electrical faults
and present on a cathode ray dis-
play the directions for an individual
repairman with minimal skill train-
ing.

Lastly, systems thinking about
weapons development required the
development of a planning, pro-
gramming, and budgeting system
which apportioned dollars for the
entire cycle from research to proto-
type development. As a result,
DOD can plan for research and
development projects requiring up
to0 five years. Hence its planning
structure is more conducive to the
time-consuming development cycle
ot sophisticated hardware adapta-
tions and curricula development
than is the yearly budgetary cycle
which most school systems are
rorced to follow. Some people have
argued that the failure of schools
to develop five-year planning hori-
zons based on capital budgeting
concepts is one of the major ob-
stacles to the educational use of
advanced technology.!+

Skilled Munﬁnwer

Implementation of systems think-
ing in the DOD education and
training programs required that
capabilities be developed in at least
three areas: 1) instructional pro-
gramming, 2) project management,
and 3) instruction. The small res-
ervoir of skilled educational pro-
crammers has been noted by David
Klaus, who stated after the estab-
lishment of the Instructional Sys-
tems Development Teams (ISDT)
of the Air Traming Commuand iu
the early 1960’s that its 352 gradu-
ates doubled the number of skilled
instructional programmers in the
country at the time.'®
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A project management capabil-
ity, discussed earlier, is no more
important than the acceptance of
the role. The manager must be
given concurrent authority and re-
sponsibility with a budgetary flexi-
bility responsive to the progress of
the R&D program.!®

But R&D project management
and good instructional program-
ming are meaningless unless the
actual schools and training centers
have an instructor capability to
utilize the new techniques effec-
tively. A recent survev of the
Army'’s use of audio-visual devices
found that over 90 percent of in-
structors had completed formal
courses in instructional techniques
and use of teaching aids.!™ Even
though computer-assisted instruc-
tion is presently being used in only
a few defense training courses, or
portions thereof. such a capability
could probably be developed there
more easily and more quickly than
in public school systems generally.
The DOD was the first large single

general user ot computers.

Meaning for Industry, Education

For industrialists producing the
new technologv there appear to be
two relevant markets: 1) that which
can be created through inroads by
computers into functions now be-
ing pertormed by teachers and the
schools in general, and 2) the edu-
cation market which can be created
and stolen from existing “recrea-
Hon~ and “leisure” markets. In both
cases there must be initial markets
which will have all or many of the
following characteristics: First, the
atmosphere of the “market” (the
pilot programs), has to be conduc-
ive of experimentation in natural
settings so that the real effective-
ness of the new technology can be
determined; adverse publicity from
experiments failing to succeed or
from ineffective use by the “buyer”
has to be minimized. Second, the
size of the initiul market has to be
large enough to merit costly R&D
eftorts, so that it a program is
proven successtul, R&D amortiza-
tion costs are small per unit. Third,
all relevant costs must be easy to

212

determine, so that the overall costs
of traditional instruction can be
weighed against those incurred
through use of costly new technol-
ogy. And last, the user must .be
able to apportion varying degrees
of financial and/or other support
over the entire time period ifrom
research to prototvpe development.

For the defense-aerospace com-
panies, an industrial group entering
the education market, another char-
acteristic is important. Because of
their relatively low financial bases
and small marketing capabilities,
those interested in diversificationr
are turning to the deftense support
areas such as health services, food
services, housing, and education to
apply their problem-solving capa-
bilities. To them defense training
is a desirable initial market because
of their experience and knowledge
of defense operations as well as
their limited marketing capabilities.

The above characteristics exist to
varying degrees in detense training
programs. Industrialists are look-
ing to the defense training and edu-
cation market, but not necessarily
because of the great long-run mar-
ket growth potential there; rather,
it provides them a limited market
in which they can demonstrate the
effectiveness of their new tech-
niques and thereby gain a foothold
in the growing education market.
Industry’s interest in defense train-
ing markets can be inferred from
its readiness to work with the Na-
tional Security Industrial Associa-
tion (NSIA), studving such training
problems as standards of measure-
ment and computer-assisted in-
struction, follow-up to the Engi-
neering Svstems for Education and
Training Conference held last June.
NSIA contributed to the success of
Secretary McNamara's Cost Reduc-
tion Program, initiated in 1961. The
fact that such a mechanism as NSIA
exists attests to an advantage which
DOD has over other agencies in
working cffectively with industry in
seeking new solutions to old prob-
lems. formerly in the weapons areas
but now in applying new technol-
ogy to defense education and train-
ing problems.

INDUSTRY’S interest in defense
education and training markets
is no greater than the Office of Ed-
ucation’s concern with the direction
of industry’s new move into educa-
tion. Commissioner Howe hinted
that there may be a need for a
“regulatory agency” in the next tew
vears to insure that high quality
“software” and “hardware” is made
available tor public school systems.
James Ridgeway noted in The New
Republic' that “the way in which
the government awards initial con-
tracts can determine whether the
education business is competitive
in 20 years or whether a few big
companies dominate the market.”??

The questions of standards and
competition are related; the DOD
could have an impact in both cases.

At the June NSIA conference
mentioned above, J. Sterling Liv-
ingston said in his keynote address:
“If the power to tax is the power to
destroy, the power to purchase is
the power to create. . . . What has
been proposed this moming is that
the Department of Defense use the
enormous creative power of its pro-
curement system to Increase our
understanding ot the human learn-
ing process and to stimulate inno-
vation in training.”*%® While pur-
chasing power can be used to
“create” new goods, the mere use ot
performance specifications might
be enough of an incentive tor
innovation.?! Many firms which
have developed radically new ap-
proaches are having difhculty as
“problem-mongers” in finding prob-
lems stated in output performance
requirements as opposed to “bricks
and mortar’ inputs.

While the DOD might well pro-
vide the opportunity to develop
performance standards initially, a
competitive industry will have the
greatest long-run impact on the
quality of goods bought and sold
in the relevant education markets.
Ridgeway was correct in saying
that the way initial contracts are
awarded will determine the stnie-
ture of the industry. Federal use 1s
often an outright stamp of approvul
or at the least indication of tacit
acceptance of the worth of products
or services. Few companies are
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proving the effectiveness of our
fighting forces. In tum, we in
the Defense Department are
anxious to provide industry the
opportunity to innovate in this
endeavor. And the nation on
the whole will benefit,283
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How Big Businesses
Work with Schools

for Special Training

U.S. corporations sponsor many
forms of adult education, usually
for job-related reasons. Some of
them run their own schools;
others subsidize attendance at
technical schools and colleges.
An example of the latter is the
Ford Motor Company, which this
year is sending 40 of its engineer-
ing manaders to a series of nine
monthly tweekend seminars at
Michigan State University. An-
other example is the Sandia
Corporation of Albuquerque,
N.M., which supplied the fol-
lowing description of its tech-
nical development program at
the request of Kappan editors.

EVERAL vears ago Sandia Labora-

torv, an AEC prime contractor in
Albuquerque, was faced with hiring
an increasingly large number of tech-
nically competent people to perform
its major task—designing and develop-
ing components and systems for U.S.
nuclear weapons.

It soon became clear that employ-
ment candidates possessing a high
level of education in certain key tech-
nical areas were few and far between.
As a result, Sandia’s Technical De-
velopment Program (TDP), a two-
vear graduate study program for engi-
neers, was set up to ensure that recent
coileze cruduates hired as members of
the technical staff would acquire back-
around knowledge in analvtical meth-
ods and basic scientific concepts re-
quired to carry out the laboratory’s
unique mission.

Since 1960, enrollment in TDP has
been a requirement for Sandia engi-
neers hired immediatelv after receiving
their B.S. degrees in either electrical
or mechanical engineering. TDP com-
bines half-time work on Sandia engi-
neering projects with up to four semes-
ters ot graduate study at the University
of New Mexico (Albuquerque).
Schooling costs, including tuition, fees.
and books, are paid by Sandia. Mean-
while, the engineer eamns a fuil salary
and receives full employment bernefits.

Developed bv a joint UNM-Sandia
committee, the TDP curriculum differs
from the average master’s degree pro-
gram in electrical or mechanical en-
gineering in that: 1) it provides more
physics and mathematics; 2) it pro-
vides cross-training courses so that
electrical engineers-have some contact
with graduate-level mechanical engi-
neering courses, and- vice versa: and
3) it bridges the school-job transition
with an engineering analvsis course
on solution of technical problems pe-
culiar to Sandia’s operations.

Participants complete up to 36
graduate credit hours, at the rate of
nine credit hours per semester. The
minimum requirement for graduation
trom TDP is satisfactory completion of
all required courses with an overall
“B” average. Program participants ac-
cumulate credits toward, and imymost
cases obtain, a master’s degree in elec-
trical or mechanical engineering.

During the school term, the after-
noon of each work day is devoted to
university work, while mormings are
spent on work assignments at Sandia.
Emphasis in these assignments is on
learning, although the participant is
expected to perform useful work of a
professional nature. The assignments
are selected to provide a representa-
tive picture of the technical activities
of the Sandia Laboratory, and to allow
the partcipant to become aware of the
interrelation of his department with
other organizations.

[t is probably too early to make
definite judgments about the TDP
payoft to Sandia. However, in Novem-
ber, 1966, four years after the program
produced its first graduates, 196 engi-
neers with unusually strong back-
grounds in physics, mathematics, and
other courses uniquely suited to
Sandia’s engineering requirements
were on the roll—as a direct result
of TDP. This talen* wouid not be
available at Sandia without the pro-
gram, since it is still difficult to hire
people directly with backgrounds com-
parable to those which TDP provides.
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