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PRE'FACE 

IT IS WIDELY HELO rcnav THAT TH� FUTURE OF THIS COUNTRY IS
LTNKEC TO THE surCES�FUL DEVELOPM��T "� �E� �OP�S OF TEC�NOLOGY 
TC MEET �1CI�TY'S INCREASTNGLY COMPLEX A�O �IFFICULT PROBLEMS. 
E�GINEERING IS WHERE THEO�Y ANn !PPL!CATIC� E�C�UNTER EACH OT�ER
TC' YI':L!) TEC!iNOL!jGICAL PROGRESS. T�E VITAL r,1rE�ESTS CF THE'
CCUNTRY A�O T�� COM�ONWEALTH A 0 E Bf�T SERV(D• TH[�, IF
E�UCATIONAL OPPORTUNITIES I� E��INEER!NG AN� �ELAT':D FIELDS ·A�E
MADE AVAILABL� TO ALLO� T�E �ULL 0 0TENTIAL OF CQfATIVE E�DEAVOR
IN THESE AREAS TC SE REALIZED. 

THE co��ONWEALTH IS FORTUNATELY WELL ENDOWED �ITH EDUCATIONAL
RESOURCES IN THE FIELD OF ENGINEERING. OLD DOMI�ION UNIVERSITY, 
THE UNIVERSITY OF VIRGINIA, VIRGIN!� POLYTECHNIC INSTITUTE ANO
STATE UNIVERSITY. AND VIRGINIA MILITARY INSTITUTE OFFER HIGHLY
REGARDED PROGRA�S IN �NGINEERING. OF THESE, ONLY THE FIRST THREE
OFFER GRADUATE LEVEL INSTRUCTION• AND WITH THE EXCEPTION OF OLD
DOMINION UNIVERSITY, THESE PROGRAMS ARE NOT LOCATEn IN CENTERS OF
POPULATION. THEREFORE A SIZABLE NUMBEP OF VIRGINIANS, ESPECIALLY
IN RICHMOND AND NORT�ERN VIRGINIA• HAVE �O DIPECT ACCESS TO
STATE-SUPPORTED ENGINEERING PROGRAMS. 

IN PECOGNITION OF THIS LACK OF OPPORTUNITIES FOR �OVANCEO
STUDY I� ENGINEERING ANO THE NEED FOP PRACTICING E,GINEERS TO 
KEEP ABREAST OF THEIR SPECIALTIES, THE 1980 GENERAL ASSEMBLY 
ADOPTED HOUSE BILL 419, WHICH REQUESTS THE COUNCIL OF HIGH�R 

•EDUCATION TO STUDY THE NEED FOD GRADU�TE ANO CONTINUING EDUCATIO� 
IN ENGINEERING IN VIRGINIA'S URBAN CORRIDOR. AS WILL BE SEEN IN 
THE REPORT OF THE CONSULTANTS, UNDER�RADUATE AND GRADUATE
EDUCATION ARE NOT WHOLLY SEPARABLE• BUT THE FOCUS OF THE STUDY
H�S RE�AYNED IN GPADUATE ANO CONTINUING EDUC�TION. IN
PARTICULAR. THE STUDY ADDRESSES THE POSSIBILITIES OF COOPERATIV�
VE�TURES TO SATISFY THE NEED WHICH HAS 8EEN IDENTIFIED. 

THE NEEDS OF �Ir,H TECHNOLO�Y INDUSTRIES TN VIRGINIA MAY GO
BEYOND WHAT rs THOUGHT OF AS PURE ENGINEERING. AS THE 
CONSULTANTS NOTE. �IGH TECHNOLOGY ANC COMPUTERS ARE ALMOST

InENTICAL TCDAY, CO-EXISTING IN AN AREA WHICH CROSSES THE 
B�UNDARIES OF CLASSICAL FLECTPICAL A�D �ECHA�ICAL ENGINEERING.
IN VIEW OF THIS FACT, THE COUNCIL ijILL �AKE IN THIS REPORT AN
I MPORTANT RECOMMENDATION CONCERNING PROGRAMS IN THE COMPUTER
SCIENCE AREA. 

THE COUNCIL OF HIG�E� EDUCATION ANO ITS STAFF APE DEEPLY
GRATr�UL TO OP. LINTO� E. �PINTER AND "q· JOH� c. HANCOCK w�o 
SFRVED AS CONSULTANTS ANO PERFORMED THE BULK OF THE BACKG�OUND 
W0R.K OF T�IS STUnY. THE C0UNC!L I$ ALSn GRATEFUL TO THE DEANS QF
VIRGI�IA'S ENGINEERING SCHOOLS FOR THEIR CCOPE�ATION. AND TC THE
GE,E?AL ASSE�PLY ��R PROVTJING FUNDS �OR THE STUDY. OUR GREATEST 
THANKS, HO�F.V��. GCES rn THE PRnCTICIN� �NGIN(ERS ON THE STUDY 



ADVISORY COM�ITTEE, REP�ESENTING THE VIRGINIA SOCIETY OF
PROFESSIONAL �NGINEERS• THE CONSULTING E"IGI"i[ERS, MID THE
ENGINEERING INDUSTRY. TH£ HFLP AN� ADVICE QF T�ESE �EMS�RS OF
T�E PRIVATE SECTnP HAVE ���N I�VALUAPL[ TN THF COUPSE aF THE 
STUDY. AND THE!� FARTICIPATIO�: �XE�PLI�T�5 Ti-;E CCOP::fUTI'.Jl'.l 
BfTWEE� G0VfRNMENT A�O INDUSTRY WHICH IS SQ VITAL TO THE 
C0��0�WEALTH. !T rs T0 �UPT4E� �UCY �UTU!LLY ���EFICAL
UNDERTAKINGS THAT THIS STU�Y IS 0FFERED • 



1-l()USE BILL 419 

AN �CT TO R�QUIPE THE STATE COUNCIL 0F HIGH�P EDUCATION TO 

CO�OUCT A STU�Y CCNCERNI�G GRADUATE �ND CONTINUI�G EDUCATION IN 

E,SINEERINS: !NC T0 APPR0°PIATE �u�os. 

APPROVED APRIL 4• 19AD 

�HEREAS• TH� COMMONWEALTH HAS A NfEO FOR INCREASED 
EMGI�EERING ANO TE�HNOLCfI�AL SKILLS IN ITS WORKFORCE TC EXPAND 

ITS ECONO�Y ANO E�HANCE I�DUSTRIAL DEVELOPMENT; �NO 
WHERE�S. THERE APE INDICATIONS 0� AN INCR[ASING NEED FOR 

GRADUATE INSTRUCTION AND CONTINUING EOUCATION IN ENGINEERING IN 

VIRGINIA'S URBAN CORRIDOR; ANO 

WHEREAS• THERE ALREADY EXISTS IN TIDEWATER AN ENGINEERI�G 

SCHOOL OF HIGH QUALITY AT OLD DOMINION UNIVERSITY; ANO 

WHEREAS• IT �AV BE POSSIBLE TO EMPLOY THIS RESOURCE IN 

MEETING ENGINEERING EDUCATION NEEDS IN THE RICHMOND AREA ANO IN 
NORTHERN VIRGINIA: AND 

WHEREAS, THE MISSIONS OF OLD DOMINION UNIVERSITY• VIRGINIA 

COMMONWEALTH UNIVERSITY• ANO GEORGE MASO� UNIVERSITY ARE TO �EET 

THE EOUCATIO�AL NEEDS OF THEI� REGIONS; AN� 

WHEREAS• THESE THREE URBAN UNIVfRSITIES HAVE AGREED TO WORK

TOGE1HER IN EXPLORING THE EXTENT OF ENGI�EERING EDUCATION NEEDS 
ANO THE POTENTIAL FOR SHARING THEIR RESOURCES IN MEETING THEM; 
AN!) 

WHEREAS. IT WOULD BE I� THE AEST I�TEREST OF THE 

COM�ONWEALTH TO FOSTER COOPERATION AMON� INSTITUTIONS TO MEET 

SUCH NEEDS RATHER THAN ESTABLISH NEW SCHOOLS OR COLLEGES; AND 

WHEREAS, THf STATE COU�CIL OF HIGHER EDUCATIO� FOR VIRGINIA 
IS RESPONSIBLE FOR PROMOTING COOPERATION AMONG THE INSTITUTIONS 

OF HIGHER EDUCATION AND FOR STUDYING THE CO�MONWf!LTH'S NEEDS IN 

HIGHEP EDUCATION; �ow. THEREFORE. 
BE IT ENACTED BY THE GE�ERAL ASSEM8LY OF VIRGINIA: 

1. SECTION 1. THE STATE COUNCIL �F HIGHER EDUCATION SHALL STUDY 

THE NEED FOR GRADUATE INSTRUCTION AND CONTINUING EDUCATION IN 

ENGINEERING IN THE RICHMOND �Rr.a ANO NORTHER� VIRGINIA ANO THE 

POTENTIAL FOR A COOPERATIVE PROGRAM TO MEET SUCH A. NEED IF ONE rs 

OETEP�INED TO EXTST. IN CONDUCTI�G THE STUDY THE COUNCIL SHALL 

CONSULT• AS IT DEEMS NECESSARY• �ITH REPRESENTATIVES OF 
APPROPRIATE INSTITUTIONS OF . HIGHER EOUC�TION a�m T!-IE VIRGIi\!!� 
SOCIETY OF PPOFESSIONAL ENGINEtRS. THE COU�CIL SHALL REPORT ITS 

FINDINGS �NO RECOM�END�TIONS TO T�E GOVERNOR �NO GENEPAL ASSE�ELY 

NO LATER THAN DECEMBER ONEe �I�ETEEN �UNOREO EIGHTY. 

2. THAT THERE IS Ht.REBY APPROPRIATED TO THE STATr COU�CIL OF 

HIGH�R EDU:ATION FOR THE PURPOSES OF THIS STUDY �ROM THE GE�EPAL 

FUND OF THE STATE TREAf.URY T�E SUM OF T��NTY-FIVE THOUSA�D 

DOLLARS. 



I. INTROIJUCTIOI\J

T�E STUDY OF THE "NEED FOR GRADUATE INSTRUCTIO� AND CONTINUING 
EDUCATION IN E�GT�EfRI�� I� T�E RICHMo,o ARE� AND �ORTYEqN 
VIRGINIA" HAS PRCVE� TC 8E AN EXTREMfLY CµALLENEI�G A�C R��ARDI�S 
E�OEAVCR �JR THE C0UNCIL r� HIGHEP EDUCATION A�D THf INSTITUTIO�S 
()C' HIGHE� :'.!JUCATIQI\! WHICH PARTIC!PATEG pl T..,F STUCY. T!-'IS STUD"t 
l-4.\0 TC !JEAL WITH TµE MEEDS OF Two JRA1-'AT!CALLY DIS:-FE:PnJT P:::-GIO'\!S, 
�,r,RTtJ�RN VIRGPJIA ,1111[) RICH!l-'C!'.I D-P:'.'T:RS:UPr:. THE KPms OF INDUSTRY 
ESTABLISHED •ND nEVELOPI�s. TME SOCIG-ECO�O�IC PROFIL��� THE 
�XTfNT OF TN�USTRIAL ANn poo�ESSIO�AL SOCIETY I�VOLVE�E�T I� 
H!SHEP EDUCATION PLANNING, AND EXISTING OPPORTUNITIES FOR 
GRADUATE !�STRUCTJON AND CONTINUING EDUCATION IN ENGINEERING A�D 
RELATED DISCIPLINES, ARE QUITE DIFFERENT IN THE T�O REGIO�S. 

THE DIFFERENCES eETwEEN THE TWO REGIONS ARE REFLECTED 
THROUGHOUT THIS REPORT IN THE TYPES AND MAGNITUDE OF EDUCATIONAL 
N�EDS IDENTIFIED, THE RECOMMENDED RESPONSES TO THE NEEDS, ANO T�E 
TYPE AND EXTENT OF INVOLVE�ENT SUGGESTED FOR THE HIGHER EDUCATION 
TNSTITUTIO�S IN EACH REGION. BECAUSr OF TYE SIGNIFICA�CE OF 
THESE REGIONAL DIFFERENCES. IT IS APPROPRI�TE TO DESCRIBE eRIEFLY 
THE TWO REGIONS STUDIED. 

NORTHFRN �IRGI!:!1..!• T�� REGION STUDIED CONSISTED OF PLANNI�G 
DISTRICT EIGHT• �HICH CONSISTS OF THE CITIES OF ALEXA�DR!A, 
FAIRFAX• FALLS CHURCH, MANASSAS• ANO MANASSAS PARK, ANO THE 
COUNTIES OF ARLINGTON• FAIRFAX• LOUDOUN• AND PRINCE WILLIAM. IT 
IS IMPOSSIBLE TO STUDY NORTHERN VI�GINIA �ITHOUT !LSO CONS!DER!�G 
THE REMAINDER CF THE METRCPOLITAN WASPINGTON D.C. AREA. NORTHERN 
VIRGINIA WAS P�EVIOUSLY A "BEDROOM• SUEUR9 CF �ASµI��TON, BUT IN 
THE LAST T�ENTY Y[ARS HAS DEVELOPED AN EXTENSIVE ECO�OMIC BASE 0� 
ITS OWN. THE PRIMARY I�JUSTRY IN TH� METROPOLITAN AREA IS THE 
F�DERAL GOVER�MENT AN� MOST OF THE SECONDARY IN�USTRIES THAT HAVE 
OEVELOPED ARE DIRECTLY OR TNDIRECTLY RELATE� TJ THE CIVILIAN A�O 
MILITARY AGENCIES OF THE FEDERAL GOVEqNME\T. 

IN RESPON$E T� THE DEMANDS CF THE REGION, THERE HAS OEVELCPEO 
A HIGH CO�CENTRATION OF "HIGH TECHNOLOGY" INDUSTRIES ANr rrP�S 
WHICH DEPE�D HEAVILY CN THE AVAILABL!LITY OF HIGHLY EDUCATED ��D 
SKILLED I�DIVIDUALS IN THE DISCIPLIN!::S a;: �NGINE:'.:RIM�. 
�ATH[MATICS• PHYSICAL SCl�NCES, AND C0MPUT�R SCIE�CE. �HILE �CST 
OF THE LA�GER FIRMS A�O AGENCIES RECRUIT NATIO�ALLY FCP THEIR 
STAFFS AND DESIRE IMOIVIDUALS ALRE&OY POSSESSING ADVANCE� 
DEGREES• THEIR PRESENCE IHFLUENCES TH� ECUCATION�L DE�ANDS OF THE 
REGION. TABLE I-1 PROVIDES A PR�FILE OF THE INDUSTRIES IN THE 
R[GION AND THE NU�BER OF [MPL0YEES IN EACH I�DUSTRY SECTOF • 

SCHEV 1 Jl!\!UAPY St 1981 



SCH EV 

TABLE I-1 

?L4NNING CISTRICT EifHT PROFILE 

!S� LilOR FORa COMl'ON!ll'rS* 
Norf:hem Virginia 

(Plamwl1 Dutrtct 8) 

Subject: 

UBO'l 10'lCZ DAU �Place or Ru1dac•2 

Ci'l'il.J.m tabor Farce 
!mpl.oymDt: 

-�lo,amt:
Pucac of Labor Force
Scace lace (%) 
l&t:ioaal. late(%) 

!ST.ABLISD!lff DA?..\ �Place of Worlr.2 

aoaa¢cv.1t:ura1. Wage & 
Sal.aJ:y !mploymeat: 
Men11faci:urm1 
Durable Good.a 

Stoaa, CJ.y & Glua Prod. 
!'abrtcat:ecl Met:al Prod. 
Macbiner,- Cu:. �eccncal) 
!l.ect:nc&l !qu:l.� & S11\1Pliu 
Ot:har Durable Gooda 

loadunbl• Gooda 
!'oad. & � Prod. 
Pd.Jl:c:t:a1 am Pw:i.U.hiq 
Odar N01Slbznble Gooda 

llamlmlufac:t:uriD.g 
Coaac:uct:iaa. 
Tranap. • Colla. • & Pub. t1til. 
Wbol.aaala am Bacail Trad• 
J'iAaca, Wo I & !laal !at:&t:a 
Senicu ad.� 
GoTecmmit: 
Feclanl 
Stat:a & Local 

Tot:&l ** 
!mplO,aDlllt: 

5ellt:. 
1980 

,,1,900 
.548,000 
19,900 

3 • .5 
.5.4 
1.1 

432,300 

l7,10Q 
10,100 

l,100 
1,100 

600 
.5,JOO 
2,000 

r;ooo 
·1,100
4,..500
1,400

41.5,200 
28,000 
29,400 
97,800 
27,300 

113,700 
119,000 

67,100 
.51,900 

. 

Pucac 
of 

Tot:&l 

- .. -- ··· . .. 

100.0 
96 • .5 

3 • .5 
-

-

-

100.0 

4-.0 

96.0 

. ·-· -·· 

..

.59.1 

40.9 

6.7 
7.1 

--·· 

. .

10.9 
10.9 
S". 9 

.52.9 
19.8 

1.5. 7 
64.3 
20.0 

23.6. 
6.6 

27.3 
28.7 

.56.4 
43.6 

. 

* Sou:c:a: Labor Market: Tnnds, Virgima Emp.io,-c Canni•aicm, Volume 36, Number LO.
** By � cha ''Place of B.uidace" dat:a nth cha "Place. of Work" dat:a, cha d.:iffuaca

u m approzim&t:iaa. of t:hoH peG11la who do aat: warlr. ill cha ,- area u they 1.1.,. • 

. JA�'UARY 6, 19�1 



THE PCPULATIO� OF NORTHERN VIRGINIA IS �GNSICERAeLY LARGER 

THAN THAT OF THE RICH�CN0-0 ETfRS8U�G AR[A. IN AO�ITION TC BEING 

LARGER• THE POPULATION IS �ORE MO?ILE, M�RE AFFLUENT, A�C HAS A 

HIGHER LEV�L OF OVERALL EDUCATIO�. 

TH� RE;ION rs S�QVE� SY AN IMP��SSIVE RA�GE OF �IGHER 

EDUCATION INSTITUTIONS AS OfSCRIPED I� TA2LE I-2. PECAUSE OF T�E 

NATU�F OF THE METP"POLITA� AP�a, WITH ITS so��IST!CATED SYSTEM OF 

ROADS ANO DEVEL0FING MAfS TRA�STT SYST��, CO�MUTI�� TIME TO 

INST!TUTIO�S I� T�� DISTPICT OF COLUMPTA OR MARYLJND MIGHT BE 10 

GREATER T�AN THAT rn GEnRGE MASON UNIV�RSITY 8Q THE VIRGI�IA 

P0LYT[CHIC INSTITUTE CE�TEQ AT DULLES • 

SCHEV 3 



TAP.L!:: I-2 

�ETPOPn.LITAN AR�A CCLLEGES AND UNIVERSITITES 

Political Juriadiction 
Iutitutiou 

District of ColUllbia 

American UniVffllit7 
ea.,u.-rree Collep 
Catholic Univeraity of .Aaric:a 
Doll:Lnic- Houe of Stucl:Lu 
Gallauclet Collep 
GeorptOIIII Uaivera:Lty 
Georp Wuhiaatoa Univenity 
Howard Uaiveraity 
Mount Vernoa Collep 
Oblate Co ll•p 
Southeaatana Un:Lveraity 
Strayer Univeraity 
Trinity Collep 
Univff8it7 of the Diatrict of Coluabia 
Va•bin1toa IDtanatiaaal Coll ... 
Vesley Tbeolopca]. s-taary 

Maryland 

The Univeraity of Narylaad 

VirRiaia 

Georp Muon 1Jai,rerait7 
Maryaouat Collep of Virlini,a 
Uaivenity of VirsiDia (Fall• Church Cater) 
VirsiDia Pol7tacbaic Iutitut• 

and Stat• Uni,ren:Lty (Dullu Cater) 
Northern VirsiDia C-:Lty Collep 

Acc:nd:Ltatioa 

Ni.ddle Stat• Aasoc:iatioa 
NWdl• Statu Aetlociatioa (cudidate) 
NWdl• Statu Aaaociatioa 
NWdle Statu Aaaoc:iatioa 
ltlddle Statu Auoc:iatioa 
Ni.ddl.e Statu Auociatioa 
111.ddle Stat• Aaaociatioa 
Ni.ddla Statu Auociatioa 
Ni.ddl• Stat• Auociatioa 
ltlddle Stata Aaaociatioa 
ltlddle Stat• Auoc:iatioa 
ltlddle Statu Aaaociatioa (caadtdate) 
Middle Stat•• Aaaociatioa 
ltlddle Statu Aaaociatioa 
lt:lddla Statu Auociat:laa (candidate) 
Ni.ddl.e Stat• Aaaaciatioa 

Ntddle Stata Aaaociat:laa 

Southern Aaaoc:iatioa 
ltlddle Statu Aaaociatioa 
ltlddl• Stace. Aaaoc:Latioa 

M:Lddla Stata Auociation 
ltlddle Statu Aaaociat:ian 

1 Both UVA and 'IPI and SU offer •pa.arias c:oune• and prosr- ia Northern Virstaia. 
2 Approv.d to offer Aaaoc:iat• ...- ia Pn-lap.aaerta1 and r.a1tneeriq Teclmolostu. 

... Acc:ndited 
1ps1net1-Ps rrov-

I 

X 

I 

X 

I 

S ,.H EV 4 J A II/ U A R Y E- , 1 C? !:11 



ACCREDITED U�DERGRADUATE APlr GRAOU�TE E�GINEERING PROGPAMS ARE 
AVAILAeLE AT CATHOLIC UNIVERSITY, GEORGE WASHINGTCN UNIVERSITY• 
HOWARD UM!VEPSITY, AND THE U�TVERSITV CF MARYLAND. THE 
UNIVERSITY OF TnE DIST?ICT OF :oLU�SIA ALSQ HAS ACCREDITED 
u�DE�GQADUATE ���INEERI�G P�DGRA�S. �uRTHER DETAILS ABOUT 
EXISTI�lG E�GI�EEPING PRQGRA�S APE p�nvr�ES IN SECTIO� v. 

E.l��-.E.I.!�SBURG !�I!· THE A�Ea C�NSIDEq[o IN TP� STUDY 
C"NSISTED OF PLANNIN� DI:TRICT 15, ��ICH lNCLUr[S THE CITY OF 
�I:��ONO aND T�r COUNTI�S 0F CHA?LES CITY, CHESTERFIELD, 
GOOCHLAND. HA�OVER. HF�RICC. NEW KE�r. A�Q pnwHA ? IN. T�r STU�Y 
was �XPANDED TO CONSIDEP THE �ORTHERN PORTIG� OF PLANNI�G 
DISTPICT 13 WHIC� INCLUD�S THE CITIES r� PETERSEuRr., HOPEWELL, 
A�D COLONIAL HEIGHTS, ftND THE :OUNTifS OF PRINCE GEORGE AND 
DTNWirDIE. ALTHnUGH IT rs THE STATE CAPITAL. THE INDUSTRY IN fijE 
RICH�CND-PETERSBURG AREA IS MUCH LESS DOMINATED BY GOVERNME�T�L 
AGENCIES AND GOVERNMENTAL SUPPORT INDUSTRIES THAN rs NORTHERN 
VIRGINIA. THERE IS A LARGER INVOLVE�ENT IN MANUFACTURIN� A�O 
AGRICULTURE �HICH IS Rf-FLECTED IN THE EDUCATIONAL NE[JS 
I�ENTIFIED IN THE SUBSERUE�T SECTIONS OF THIS REPORT. THr 
INDUSTRY PROFILE OF THE RICHMONO-PETERSeURG AREA JS PROVIDED IN 
TA9LE I-3 • 

SCHEV 
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TAP.LE !•3 

CJ���o�r-PfTERS�UR� PPO�TLE 

!STIMilED LABOll !Olla: COMPONEl.ffS*
R;f.clmioad-Pecarsburg Profile

(Plamiing Discncc lS and Nort:ham Port:ioa of Plamwlg Discnc: 19) 

Subject: 

UBDa FOllCX DAU �Plac:a of !esidaac:a) 

Ci.v1Ua Labor Foi:ca 
Employmacc 
l1aaapia,,.ac 
P-=a1: of Labor Forca 
Stau Baca(%) 
l&Cioul Baca (%) 

ESTm.ISmmff DAU �l!'lac:a of Work2 

l'loaatd.=ltural. Wage & 
Sa.Luy ElllploJmct 

lflm:aiK1:tlnlll 
Dw:abl• Goocla 

t.ambu. Wood l'rad. • & iu=:Ltm:• 
Stoa• Clay i Ql&a Prad. 
F&bdcaud Mac:al. Prad. 
Mach1nUT (Ez. !l.accn.cal.) 
01:11.ar Durable Good.a 

5aamanbla Goods 
rood. & Cnd:wl h'aci. 
Tobacco Mamdac=nrs 
TadlM and. -"9U8J. 
·�and.Allied h'ad.
ln:c:Lq and. l!'ubl.1.abiq 
Cbwic•Js and. Cham. Prad.. 
01:br �l• Qoocla 

llomaufact:w:iq 
Ccaa:m:d.aa 
'!renspa� and l'ub. Ouil. 
na1ua1.a and. a.tail !red& 

· ?meni:a, w., & laal. !au.ca
Sanicu ad Mizwll
�c
Fedenl
Staca & Local

. 

tow-
Employmaac 
Sepe. 1980 

393,990 
376,730 
17,260 

4.4 
5.4 
7.l

373,670 

66.870 
20.�40

4.240 
1,.540 
2.650 
2,lOO 

10,010 
46.330 

4.550 
12,000 
3,320 
4,100 
5,200 

11,120 
6.040 

306.800 
20.140 
U,llO 
ao.690 
za.020 
66.660 
89,970 

13,270 
76.700 

- -

.. 

Percac 
of 

row 

. . . 

100.0 
95.6 
4,4 
-

-

-

-· 

100,0 

I7:.9 
30.7 

20.6 
7.5 

12.9 
10.3 
48.7 

69,3 
9.8 

25.9 
7.3 
a.a

ll,2

24.0 
13.0 

82.l
6.6 
6.6 

26.4 
9.1 

21.7 
29.3 

14.7 
8.5.3 

• Source: Labor Markee !rands, Virgim.& Employmani: Comm:Lssioa, Voluma 36. Number 10.
- By c:ampar.mg th• "Plac:a of Beaideaca" daca vi.Cb cha "Plac:a of Work" data, cha difference

i.s c �rozim&Ciaa of cban paapla wbo da uoc mrk in. Cha uma area as Chay Uva •
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THE POPULATION OF THE RICH�ONQ-PETERS�URG ARE� IS SMALLEP, LESS 

�08ILE• LESS AFFLUENT• AND IT IS NOT AS HISHLY ECUCATED AS THAT 

OF NORTHER� VIRGI�A. 

THE lP[A IS ��LL SERVED ev A NUM9ER OF STATE-SU?POPTED A�D 

IM�E?ENDENT I�STITUTIONS rr HIGHER EDUCATION, 9UT DO�S NOT HAVE 

R � S OU PC' ES S U C 1 , AS T HO S � I I\'. T :..i � r, ! S TR I CT Cc- C CL U !IA �n A A 1\1 D .,. A RY L A '\I D 

UPON Wt-'ICH IT CAI\. DRAW. II\' :::NG!NEfR!f:G. -:-�JLY THE MEw etr!-!1:L0R (),:' 

SCIEMC[ IN ENGINEERING TECHNOLOGY �T VIRCINIA STATF UNIVERSITY IS 

AVAILABLE TN THE RE�ICN • 

SCHEV 
-,. 

' 
J A �; U A R Y fl , 1 9 R l 



Tt.fllE I-4 

RlrHuONO-P[TfRS�URG E�UCATIO��l INSTITUTIONS 

Inatitut:lona 

- . 

J. S.rpat a.,nolda ea-tty Collap ' 
Jolm Tyler Collamllity Collap 
Old llollillioa Uni,,.r•ity 
Pre•byteriml School of Cbriatiml lducat:l.oa 
Radolph-lllcoa Collep 
licberd llaad Collep 
Union Theolo11tcel Seaillar,! in Virgiaia 
Oaiveraity of Richaoad 
University of Virginie (Rici-.! Center) 
Virginie eo.........alth Uni,,.raity 
Virginie Polytachnic Inatitute 

aad Stata Uni,,.nity (Riclmoad Center) 
Virginie Stata Uaiveraity 
Virginie Unioa uat,,.nity 

Accraclitatioa 

Soutbanl Aaaocietioa 
Souti.n Aaaocietioa 
Southam Aaaocietioa 
Southern Aaaocietioa 
Southern Aaaocietioa 
Southern Aaeocietioa 
Southern Aaeociet:l.oa 
Southern Aaeocietioa 
Southern Aaeocietioa 
Southern Aaeocietioa 

Southern Aaeocietioa 
Southern Aaaocietioa 
Southern Aaeocietioa 

l Approved to offer Aaaociete degreea 1a l'Te-lllgiaaaria1 and ln11-riag Techaologtea. 
2 Approved to offer Aaeociete degreea in lnginHria1 Techaologiaa. 
3 UVA, VPl • SU, aad ODO offer n11-riag couraee and pro1r- 1a the Ric'--1-Petenbarg araa. 
4 Approved to offer 1.s. in ln11-rtn1 Teclmology in Fell, 1980. 
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II. STATUS rF E�GI�EERING EJUCATIO�

THE CUPRENT STATUS 0F ��GINCERING E:UCATJON• AS WELL AS THAT 

OF OTHER YT�H-T�c��CLOGY �TSCIFLI�ES• µcs Q�EN TP� SUEJECT or 

MUCH NATIO�AL CO�C�RN. E\PnLL�E�TS I� ���INE�RI�G �AVE EX�IBITED 
CYCLIC CHANG�S OV�R THE Lt�T T�IRTY v��Ps. I� 1918, PQST-WQRL� 

W!R II ENGil\!EF.RP.!lj ENP<'1LLME!";TS w::-�E !:PPFCXIMHl::LY 220,000. Til::Y 

D>.t:LINf'J RAPICLY TC 165,!'.)"C ?'1' 1-::,51. P J '=: TRE'\JD :.rv[;)SEO OUICl<'.LY 
A�D 8Y 1957• A�PR0XI�ATFLY 295.000 STU"E�TS Wf�E ENROLLED I� 
EMGI�E�RI�G PQCGRl�S. DECLINES WfRE ��AT� 0�SERVED euT QUICKLY 

Ri::-VERSED PJ TH I:" pr:sT-SPUT'HK �pa, PESULTrnr: H! A Pf.AK CF 315,0()0 

ENqOLL�ENTS IN 19�9. eY 157� THE C�NTRtfTIO�S !� THE AEROSPACE

I�DUSTRY HAD RErUCED E�PnLLMENTS BY 55,DO�; ENR0LLM��TS OF 

275.eoo IN 1974 EQUALLED TYCSE OF T�ENTY YEARS EARLIER. TH� 

TREND HAS NOW REVERSED orcE MORE, AND CURRFNT E�R1LLME�TS ARE 

APPROACHING 400,GOO. T�E NUMBER C� U�DERGRADUATE ENGINEEINS 

DEGREES IN 1950-51 WAS APPROXI�ATELY 50,000 4NO IS ESTIMATED TO 
EXCEED ;o.ooo IN 19A� (N�TIONAL CE�TER FCR EDUCATIONAL 
STATISTICS>• 

EXAMINATION OF THE ENPOLL�ENT STATISTICS INDICATF.S TPAT THE 

CYCLIC PATTER� HAS A TEN YEAR PERIOD euT THAT TH� GENEPAL TREND 

HAS BEEN CONSTANTLY UPWAPO. THE CYCLES HAVE LAGGED 9EHI�O 

ECONOMIC �HIFTS �y TWO TO THP�E YEARS, REFLECTI�G THE FACT TYAT

UNDERGRADUATE DEGREE PROGRAMS TAKE FOUR TO FIVE YEARS TO 

C O�PLETE • 

ENROLLMENT IN GRADU.ATE DEGREE PROGRAf4S HAS BEE�: MORE STABLf IN 

THE LAST TEN YEARS. THE FACT TH�T SRADUATE ENROLLMENT HAS �OT 

EXPANDED PROPORTIONATELY WITH THE UNDERGRADUATE ENROLL�ENT 9 

ESPECIALLY IN DOCTORAL DEGREE PROGRAMS, IS A MATTER OF CONCERN 

9ECAUSE TODAY•S GRADUAT� STUDENTS ARE THE SOURCE 0� FUTU�E 
FACULTY ANJ HIGHER LEVEL ENGINEERS FOR CONSULTI�G AND HIGH

TECHNCLOGY INDUSTRIES.· 

A RECE�T STUDY RELEASED BY THE SCUTHERN REGIO�AL EDUCATION 

BOAPO HIGHLIGHTS THE NATIONAL AND R�GIONAL PROPLEM BY CEALING 

WITH ALL OF THE HIGH-TECHNOLOGY DISCIPLINES RlTHER THAN JUST 

ENGINEERING. TAeLE I-5 SHO�S THAT NATI0NALLY ANO IN TH� SOUTH 

THE HIGH-TECHNOLOSY DISCI�LI��s CF CO�PUTER SCIENCr, MATHf�ATICS, 

ENGINEERINGi A�D THE PHYSICAL SCIENCES HAVE DECLINED AS A PERCENT 

OF TOTAL DEGR�ES A�AROEO. THE MAJQR DECLINES �AVE CCCU�ED IN 

MATHEMATICS ANO THE PHYSICAL SCIE�CES, BUT ENGINEERING HAS ALSO 
�ECLINED. THIS DECLINE HAS RESULTED IN AN I�SALA�CE 9ETYEEN T�E 

SUPPLY OF HIGH-TECHNOLOGY GRADUATES. BOTH UNOERGRADUATE A�O 

GRADUATE• AND THE DEMAND roR THEM BY INDUSTRY ANO HIGHER 

EDUCATION (AS FACULTY ANO GRADUATE STUDE�TS>. ENGINEERING AND 

COMPUTER SCIE�CE �PADUATES HAV� NO DI�FICULTY FINDI�G E�PLCYMENT, 

AND STARTING SALARifS rFFE�Er CO�TINU� TO !�CREASE AS TYE 

CCMPETITIO� !�CREASES • 
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Proportion of Total Baccalaureate Degrees in High Technology Fields Selected Years 

1963-64 1970-71 1976-n 1977-78-

Number Percent Number Percent Number Percem Number Percent 

S0u1h 

Computer Science 596 0.3% 1.676 0.7% 1.931 0.8% 
Mathematics 5,450 4.6% 6.723 3.1 3,656 1.5 3,215 1.3 
Engineering 8,238 6.9 11.646 5.4 12.197 4.9 14.551 5.8 
Physical Sciences 4.251 3.6 4.989 2.3 S.987 2.4 6.271 2 . .5 

Unir�d Srar,s 
Computer Science 2.388 0.2 6,426 0.8 7,224 0.8 
!\1athema1ics 18.649 4.1 24.912 2.9 14.29.5 I..S 12.701 1.4 
Engineering 35,354 7.7 S0.3S1 S.9 49,667 5.4 56.009 6.0 
Physical Sciences 17.507 3.8 21.548 2.5 22.609 2.4 23,175 2.4· 

Source: D�gr�� Output repons. based on HEGIS data, Southern Regional Education Board. The .. engineering" field. 
as reported by the HEGIS sys1em. includes engineering technology baccalaurea&es and is not comparable to the 
.. engineering" category as reported by the American Assoc:ia1ion of Engineering Societies. 

JA!\JUAPY �, 1981 



III. STRUCTURE 3F THE STUDY

THE STUDY ?LA� THAT �V�LVEO PURSUANT TQ HOUSE BILL 419 DREW 
UPON SEVERAL ?PEVIOUS ANO �U�P��T STU�TES. TN lq78 GEORGE MASlN 
UNIVERSITY ASl<EO THE CCU!\!CIL f'F HIGHE; EDUCATVi• 1 TC APPRCVE 
SEVEqAL U�)ERGRAnUATE E�GIN[f;IN� PRCGRA�S TG PE ST:RTEr DURI�S 
T�E 198�-82 BIE��TUM. s r �r U�(FUL r���P�&TI�N A 0 �UT TH� JE��ND 
FiR UNDEPGPArUATE EN�INC�RI�G ��ucaTI0� �AS p c ovroEO 3Y THE 
UNIV�OSITY I� ITS DRrPnScL. nuRTVG 197g-a9 THR�: STUDIES ��RE 
CCI\JDUCTED PER TA I"! !f!G TO Er-.JGH:EERI'JG • .  O�ff WAS DC'.;E BY VIRGH:IA 
CO�MCNWEALTH C�IV�QSITY �NO FOCUSEO JN THf �rc��OND-PETERSBU�G 
AREA. TH� SECON� WAS C0NE BY GEOR�E �ASCN UNIV�RSITY. OLD 
DOMINION U�IVERSITY. ANS VISGINIA COM�C�WEALTH U�IVERSITY A�D 
EXPLCRE� TH� POSSIBILITY 0F EST�8LISHING � COOPERATIVE 
UNDERGRADUATE ENGINEERING PRCGRA� IN �ORTH�RN VIRGINIA ANO 
RICH�OND-PETERSRURG• BUILDING UPON TH� EXISTING DEGREE PROGRAM AT 
OLD DOMINION. THIS STUCY eY THE URBAN UNIVERSITIES HAO BE�N 
SUGGESTED BY THE COUNCIL 0F HIGHER EDUCATTON. WHILE IT WAS GOING 
ON. GEORGE MASON U�IVERSITY �AS cnNDUCTI�G A� EXTENSIV( STUDY OF 
THE CONTINUING E�UCATTON �EEDS 0� E�GI�EERS AND PHYSICISTS IN TttE 
�ETROPOLITAN WASHINGTON �REA UNDER A GRANT FROM THE NATIONAL 
SCIE�CE FOUNDATIO� (�SF). 

THE COUNCIL OF HIGHER EDUCATION FORMED AN ADVISORY CO�MITTEE 
C�NSISTING 0� RfPRESENT!TIVES cROM THf. [XISTING SCHCOLS OF 
E�GINEERING AT OLD DOMINION UNIVERSITY, THE UNIVERSITY OF 
VIRGINIA, AND VIRGINIA POLYTECHNIC INSTITUTE ANO STATE 
UNIV�RSITY, AS WELL AS P�PRESENTAT!V:S 0� VIR;I�IA STATr 
UNIV�RSITY, GEORGE �ASO� UNIVERSITY• VIRGINIA COMMC�wEALTH 
UNIVEPSITY. AND THE VIPGINIA COMMUNITY COLLE�E SYSTE�. IN 
ADDITION. THE VIRGINIA srcIETY OF PROFESSIONAL EN�INEERS AND THE 
ASSOCIATIO� OF CO�SULTI�G ENGI�[�RS �ERE REPRESENTED. T�E ROLE 
0� THE co��ITTEE �AS TO ADVTSE COUNCIL STAFF ON THE DESIGN OF T�E 
STUDY, THE POSSieLE CONSULTANTS• A�D THE PROPOSEJ PLANS OF THE 
STUDY sue�ITTEO BY CONSULTANTS. THE CO�MTTTEE �LSO REVIEWED 
CO�SULTA�T REPORT5 AND THIS Rf.PORT. 

ON THE SASIS CF PRELI�INARY INFOR�ATIO� AVAILABLE AECUT THE 
NATURE OF THF EDUCATIONAL NEEDS IN NORTHERN VI�GINIA, IT WAS 
DECIDED TO HIP� TWO CONSULTANTS• ONE TO BE ��SPONSI9L[ FOR THE 
GENER�L CO�OUCT OF THE STUDY ANO ONE TO FOCUS SPECIFICALLY ON T�E 
ELECTRICAL ENGINEERING �EGUIREME�TS OF THE N0 °T HERN VIRGINIA 
A�EA. THE TWC CONSULTANTS EMPLOYED WERE DR. LINTON E. GRINT�R A�D 
OR. JOHN C. HANCOCK. P.Pif.F 9IOGRAP�ICAL SKETCHES FJLL�#: 

J2.'i • L PIT !l� [ • G R 11\JT r- � 

DEAN E�ERITUS. UNIV�RSTTY OF FLORIDA 

!(!£.!:!!�� !!i.Q. E. F SE A R £!:!.. P R O FESS OR n F C I V I L E -.! G I NEE R I l'J G • TEX A. S 
A aND M UNIVE�SITY AN� ILLINGIS INSTITUTE CF TECµ��LOGY. AUThCR 
QJ:' TEt:H�ilCAL ':-DOKS PUBLISHED ev "1 ACMILLIA�J c:rAPA�'Y. AUTHGR OF 
ARTICLES MJO Cf.P�RS M.1 TEC'HI\JICaL A' 1 0 �'"'UC,HIO:\/AL �u :i Jl::CTS • 
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!QMJNISTaATIO�. DEAN OF THE GRADU�TE SCHOOL AND E�ECUTIVE 
VICE PRESIDE�T AT ILLINOIS !NSTTTUTE a� TECHNOLOGY ANO THE 
U�IVERSITY OF �Lr�TDA. 

!:LANNI!'\'; A"!f" rO!\lSULTI"'r;. COO�".'HlATEC THE "LANNING ACTIVITY 
AND O�VELOPEO A 10-YEAR PLAN FOR THE UNIVERSITY OF FLOPDIAt

1970-73. :ONSULTANT TO T�E EDITOR OF ENCYCLOPEDIA BRITANNICA ANO

TO A NU�£3f.� OF OTHER GOVf.PNMENTAL, REGIONAL, AW' HJSTITUTIONAL 
GROUPS. 

�. 4Q.2 !:.• HA� 1 rl'.'C� 
DEAN• SCHOOL OF ENGINEFPING, PURDUE UNIVFRSITY 

!�A£tl!N� AH� �ESEARCH. PROFESSOR OF ELECTRICAL ENGINEERING, 
PURDUE UNIVERSITY AND AUTHOR OF MORE THAN 30 PRESENTATIONS ANO 
P�PERS ON TECHNICAL AND EDUCATIONAL SUBJECTS. 

AJlMINl.STR A!IOl'J. DEAN, SCHOOLS OF ENGINEERING, PURDUE 
UNIVERSITY. 

f!...!!:!NI N:; m CONSUL TING. A RECOGNIZED 
COMMUNICATIONS SYSTEMS AND CONTRIBUTOR TO A NUMBER OF 
INCLUDING THE NEW SIGNAL SYSTEM TECHNIQUE APPLIED TO 
SATELLITE-TO-EARTH TRANSMITTING SYSTEM. 

�ONSULTANT ACTIY!�. 

LEADER IN 
INDUSTRIES, 
RADAR AND A 

THE CO�SULTA�TS VISITED THE EXISTING SCHOOLS OF ENGINEERI�G IN 
VIRGINIA, THE DISTRICT OF COLUMBIA, ANO THE UNIVERSITY OF 
MARYLAND; THEY INTERVIEWED REPRESENTATIVES 0� SELECTED FIRMS IN

NORT�ERN VIRGINIA AND RIC��ONC-PETERSBURG; THEV MET WITH GROUPS 
OF SMALLER FIRMS TO DISCUSS THEIR SPECIFIC REQUIREMENTS IN 
NCRTHERN VIPGI�IA• ANO THEY MET �ITH THf STAFF OF GEORGE MASON 
UNIVERSITY REGARDING THE NSF STUDY, THE CURRENT OFFERINGS IN 
ENGINEERING ANO ASSOCIATE� DISCIPLINES. tNO FUTURE PLANS. THE 
CONSULTANTS HAVE ATTE�PTED TO IDENTIFY TH� TYPE !NO MAGNITUDE OF 
DE�AND FOR G�AOUATE INSTRUCTION �NO CONTINUING EDUCATION IN BOTH 
N�RTHERN VIRGINIA ANO RIC��ONr-PETERSeURG AND HAVE RECOMMENDED TO 
THE COUNCIL Sf.VEPAL WAYS TO R(POND TO THE IDENTIFIED NEEDS. 

THE RESULTS OF THE NSF STUDY CONDUCTED BY GEORGE MASON

UNIVERSITY FACULTY WERE CONSIDEREJ BY THE CONSULTANTS IN THEIR 
RcPOPT. THEY WERE ALSO CONSICEREO BY THE COUNCIL IN FORMULATING 
THE CONCLUSIONS ANO RECOMMENDATIONS PRESENTED IN THE FINAL 

SECTIO� OF THIS DCCUMENT. THE MOST SIGNIFICANT RESULT OF THE 
GfORGE MASON UNIVERSITY �SF STUnY IS THf INDICATIO� THAT THE 
0 RIMARY DE�ANC FOR GRADUATE I,STRUCTION IN NORTHrRN VIRGINIA rs 
IN THE �REAS OF COMPUTE� SCIENCE, INFORMATION SYSTEMS, 
CCHri,UN!CATIC!I\I SYSTE'"S, AND t"P:'.:RATH�NS RESEARCH RATHER TH,,M IN THE 
TRADITIONAL E�GINEE�ING �rscIPLINES. THIS STUDY THUS SUPPORTS 
THE CONTENTION THAT TH[ I�OUSTRIAL DEVELOPMENT OF NORTHERN 
VIRGINIA IS, I� F6CT, UN!QUf �MD qEPRESE�TS THf EVOLUTION OF NEW 
TECHNOLOGIES FOR WHICH TMERE ARE AT PRESENT N� C�RRESFDNOING 
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HIGHER E�UCATIO� rEGREE PRrGRAMS OR R�SEARCH DISCIPLINES. THESE 

TECHNOLOGIES CA� BE M�STEREO BY THE eEST SRADUATES OF 

CONVENTION�L f�GI,EERING PROGPA�s. euT A� ALTERNATIVE rs TO 

EX > [RI�ENT WITH THE DEVEL�PMENT �F HIGHER EDUCATIC� 1 PR�GF!MS A�Q 

RFSEARCH D!SCTPLI�ES T�AT REFLECT �OR( PRrC!SELY T4� TECH�CLDGIES 

WHICH ARE EVCLVI�� • 
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IV. UN!VERSITY OF MARYLAND TELEVISION PROGRAH

ONE OF THE MM!Y INTERESTING DEVELOP��NTS ISENTIFEO 8Y THE 
•CO�SULTANTS WAS THE EX!STE�CE 0� 4 SCPHISTICriTEO TELEVISION 

I�STRUCTICN SYSTEM OEVELO�ED BY THE UNIV[RSITY OF MARYLAN�. THE
SYSTEM. W�ICH HAS TWO-WAY V�ICE co��U�IC!TION CAPACITY ANO ONE-
WAY v1ry[o CAPACITY. IS ALR[JDY DELIVERING GRACUATf INSTRUCTION IN
E�GI�EERI�G AT SEVFPAL LOC4TI0�S I� MARYLAND ANO THE DISTRICT OF
C!"LU�BI �. 

THE SYSTE� CONSISTS OF Tijf STUDIO CLASSROOMS tT THE COLLEGE
PARK CA�Pus. AN ORIGINATING �ROAOCAST TOWER ON THE CAMPUS. A 
PRIMAPY 8POAOCAST TOWFR AT WOON-TV• iNO VARIOUS RE�OTE CLJSSRGOM 

LOCATIONS. THE �CTIVITIES IN THE STUOIC CLASSROOMS ARE COVERED 
�y THREE RE�OTE CONTROL CAMERAS AN� �ICROPHONES FOR THE
INSTRUCTOR AND EACH OF THE 45 STUDENT STATIONS. AUDIO RESPONSE
FROM THE R�MOTE SITES IS PROVIDED VIA DEDICATED TELEPHONE LINES. 

THIS SYSTEM DIFFERS FROM PREVIOUS TELEVISION INSTRUCTION
SYSTE�S I� THAT IT ALLOWS THE REMOT� STUDENTS TO PARTICIPATE
DURING THE CLASS SESSION. riE EVALUATION OF INTERACTIVE
TELEVISION INSTRUCTION <ITV> SYSTEMS IS STILL GOING ON• euT THE
PRELIMINARY RESULTS INDICATE SIGNIFICANT INCREASES IN PARTICIPANT
siTISFACTION CVE'R THE PRE"I0US PASSIVE VIEWER SYSTEMS. 

THE UNIVERSITY OF �ARYLAN� CHOSE THE ITV SYSTEM BECAUSr OF THE
EXPERIENCE OF OTHER INSTITUTIONS THAT HAVf USED IT. ACCORDING TO
THE UNIVE�SITY OF MARYLAND STUDY �N THE ITV SYSTEM• THE
DEPARTMENT OF HEALTH. EDUCATION• ANO WELFARE. SUMMARIZING THE 
RESULTS OF 350 RESEARCH STUDIES• HAS REPORTED "T�E VAST MAJORITY
OF THESE STUDENTS HAS REVEALED NO SIGNIFICANT DIFFERENCE IN THE 
MEASURED OfRF�RMANCE BETWEEN STUDE�TS WHO WERE I�ST�UCTED VIA 
TELEVISION ANO THOSE WHO WERE TAUGHT DIRECTLY•••" 

THE EXISTENCE OF THIS SYSTE� PERMITS THE POSSIBLE
CONSIDERATION AND TESTING OF 4 NON-TRADITIONAL MEANS 0� PPCVIOI�G
GRADUATE INSTRUCTION THAT WOULO DR4W UPO� THE EXISTING RESOURCES
IN THE VIRGINIA ANO M�RYLAND SCHOOLS OF E�GINEERING AND AVOID A
CONSIDERA6LE CAPITAL INVESTMENT RY THE CO�MONWEALTH. THIS OPTION
IS ATTRACTIVE IN VIEW OF THE TERMS UNDER WHICH THE V!RGINIA
�ARYLANO R�GIONAL SCHOOL CF VETERINA�Y MEDICINE HAS EEEN OPENED
AT VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIV��SITY IN
BLACKSBURG. THE �AJORITY OF CAPITAL INVESTMENT FOR THE
VETERINARY SCHOOL WILL SE MADE BY VIRGI�Ti• �INCE THE FACILITIES
WILL BE LO:ATED HERE. I� MEETING SOME OF THE ENGINEERING NEEDS
OF NORT�ER� VI�Gt�IA• IT �IGHT BE POSSIBLE TO TAKE ADVANTAGE OF A 
CA�ITAL tNVE�TMENT ALREtDY �ADE BY �ARYLAND BY SEEKING A
COOPERATIVE AG�EEMENT 8ET�EE� TYE UNIVER�ITY 0� MARYLAND ANO
GEORGE MASON U�IVERSITY TO MAKE INSTRUCTION AVAILAELE I�
VIRGINIA. 
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'J. Cr.NCLUSIO�S 

TH[ FrLLO�ING COMrLUSTO�S ARE ORAWN FROM TH[ CONSULTANTS' 

REPORT• THF GECRGE �ASSN U�IVEFSITY �SF STUDY, ADDITIONAL 

I�FOPMATION FROVTCEn ev T�E CONSULTANTS EUT NOT r�rLUDED I� T�EIR 

Rf�ORT. AN) STAFF DISCUSSTSNS WITH AOV!SO�Y CO�MITTEE �E�BERS. 

SCHEV 

1. THE �TEDS OF NORTH���,! VIR'3I\TA �TF';::-ER Cr:!\lSIDERAE<LY 

��Q M THOSE OF RICHMCNO-PETEPSBC?G A�D �EFLECT THE 

CONCENTRATION OF "HIGH-TEC�NOLCGY" I��USTR!�S 

THERE. TPE PRI�ARY DE�ANDS FCR GRADUATE Ir�TRUCT!ON 

dRE IN THEORETICAL AREAS P�RTAIN!NG Tn COMPUTER 

HARCWARE ANO SOFTWARE DESIGN, OPERATIONS RESEARC�• 

HIGH SPEED DATA TRANS�ISSION• !�FORMATION SYSTE�S. 

A�O THE CONNECTIO� AfTWEEN �IGHLY COMPLEX DEVICES 

A� D THEIR USERS• 

2• THE RELATIONSHIP BETWEEN UNDERGRADUAT� ANC GRADUATE 

ElGINEERING PROGRA�S rs sue� THAT THE UNDERGRADUATE 

OFFERINGS TRADITIONALLY FOR� THE BASIS FOR GRADUATE 

OFF[PINGS. WHILE IT rs POSSIBLE T� HAVE A� 

U�DERGRADUATE SCP.OOL WITHOUT GRADUATE OFFERINGS• IT 

rs PR08ABLY NCT FEASIBLE TO CONSTOER THE 

CEVELOPMfNT OF A GRADUATE SCHOOL OF ENGINEERING BY 

ITSELF. 

3. THERE IS A NEED IN NORTHERN VIRGINIA FOR GRADUATE 

I�STRUCT!ON IN T�E TRADITIONAL ENGINEERING FIELD�. 

4. THERE IS A SIGNIFICANT NEED FOR �ON-CREDIT A�O 

SHORT COURSES IN ENGINEERING. 

5. THERE rs DE�ANO FOR UNOERGRJDUATE E�GINEERING BY 

INDIVIDUALS WHO ARE UNABLE TO RELnCATr TO THE 

EXISTING VIRGINIA SCHOOLS OF ENGINEERING CR REAR 

THE FINANCIAL 3URDEN OF ATTENOHJG THE EXISTING 

I�STITUTIONS IN THE DISTRICT OF COLUM9IA 

METROPOLITAN AREA. THE CONSULTANTS �ERE ADVISED BY 

THE EXISTIMG SCHOOLS OF ENGIVEERING IN THE DISTRICT 

OF COLUMBIA OF THEIR DESIRE TO ENRCLL MC�E 

UNCERGRADUATE STUDENTS. 

1. 

S. PICH�ONO-�ETERSBURG

T�E NEEDS OF RIC�MOND-PET�RS8UPG REFLECT THE 

CONCENTRATION OF MANUFACTURIN� INDUSTRI�S 

THE PRIMARY DEMANDS FOR GRADUATE I�STRUCTION 

�ECHANICAL ANO ELECTRICAL ENGINEERING. 

nIGHER 

THERE• 

ARE TN 

NE RELATIONSHIP 8ETWEEN UNDERGRADUATE AN2 GRADUATE 

ENGINEERING EDUCATION I� sue� T�AT T�E 

UNOERGRArUATE OFFERINGS TRADITIONALLY FORM T�E 

BAS!� �oR GR10UAT� orFERINGS. whILE IT IS prssIELE 

TO HAVE AN UNDERGRADUATE SCHOOL �ITHOUT GRADUATE 

o= FEF!NGS. IT IS PROBABLY N0T FEeSIBLE T� CGMSirER 

THE DEVELOPMENT CF A �RADUATE SC�OOL OF E�GINEERING 

BY ITSELF. 
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SCHEV 

3. THE �EED FOR GRADUATF INST�UCTION IS NOT WELL
cocu���Tro I� THr RICHMOND-PET�PSBURG A�EA AT T�IS
TI��. 

4. T�fR� IS A NEED FOR NON-CREDIT A�D S�ORT COURSES IN
ENGINEERING. 

S. THERE IS A DEMA�D FDR 0NOFRGRADUATE r�GYNEERING
I�ST?UCTJON. I�CUSTRY SEC�S RECE?TIVE TO TH�
CONCEPT OF A CO-OP PROGRAM COMBTNI�G ALTER�ATIVE
�£RJnos 0F WOPK AND srurv.

16 
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VI. REC('!r,.1f'IENOATIQ�·�

THl::SE P.Ecor-•r .. ENC·ATIONS 4RE PRESENTED ::lY PEGI01'' rtEFLECTING THE 

DIFFERENT KINCS GF INDUSTRY, CIFFERENT COLLE�ES A�D UNIVERSITIES, 

AND DIFFERENT SIZ�� OF P0 ° ULATION. 

SCHEV 

A. COUNCIL APPROVE SEVEPAL GEOPGE �ASO� PROGRAMS IN 

COMPUTEP SCIENCE, OPERATIONS RESEARCH, !�FOR�ATION 

SYSTEMS, CO�PUTfR ELECTRONICS AND DEST=� TO ME�T 

N�ED �OR GRAOUATf HIGH TECHNOLOGY. THESE SHCULO BE 

OFFERED COOPERATIVELY WtT� OLD DOMINION. AND WITH 

THE u,rvERSITY OF VIRGINIA AND VIRGINIA POLYTECHNIC 

INSTITUTE ANO STATE UNIVERSTTY AS APPROPRIATE. 

e. THREE GRADUATE ENGINEERING SCrOOLS er.nu, UVA, 

VPI&SU> CONTINUE DR INCREASE OF�-CAMPUS OFFERINGS 

I� TPADITIONAL ENGINEERI�G IN NORTHERN VIRGINIA. 

OFF-CA�PUS ENGINEERI�G SHOULD B� FU�DED AT ON

CAMPUS L£VELS. 

c. GEORGE M�SON SEE� AN AGR�EMENT WIT� THE U�IVERSITY 

OF MARYLAND UNDER W�ICH �ARYLAND'S T�LEVISION ANO 

TWO-WAY VOICE CAPACITY CAN �E USED TO OFFER 

GRADUATE ENGINEERINr- IN NORTH�RN VIRGINIA CN A 

TRIAL eASIS FOR O�E YEAR. FUNDS �ECESSARY FOR SUCH 

AN AGR�EMENT SHOULD 8E APPROPPI!TED AS A SEPARATE 

LINE IT[� EITHER TO GMU 1R TO THE COUNCIL OF �IGHER 

EDUCATION FOR SUBSEQUENT TRANSFER TO G�U. IF 

SUCC�SSFUL• VIPGINI4 SHOULD CONSIOEP EQUIPPING !TS 

GRADUATE ENGINEERING SCHOOLS TC OFFER SI�ILAR 

PROGRtMS ACROSS THE STATE. 

O. THE COUNCIL OF HIGHER EDUCATION. ACTING ON BEHALF 

CF THE cc�MONWEALTH• SHOUL� SEEK CONTRACTS FC� 

S�ACES IN T�E FIVE UNDERGRADUATE fNGINEER!NG 

PROGRa�s IN THE �ETRQPOL!TAN WASHINGTON ARfA 

C�ARYLANC. GECRGE WASMJ�GTO�. CAT�CLIC• U�IVERSITY 

CF THE DISTRICT CF COLUMBIA ANO HCWARD>. 

a. THRE� fRADUtTE EN�IMEERING sc�ooL� (CC�, UVA, 

VPI&SU) CONTP'.UE OR INCREASE C;fi:--CM" 0U� 'JFF�RHil:S 
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SCH EV 

IN TP4DJTIONAL E�GINEERING IN RICHMOND-PETERSBURG. 
o=F-CA�PUS ENGIN�rRIN� SHOULD e� FUNDED AT CN
CO�PUS LEVELS. 

e. VIRGINIA STATE IND VIRGINIA COMMONWEALT� DEVELOP 
COOPfPATIVE ENGINE�RING PROGRAMS �nR 
UNOERGRACUATES, CONSISTI�G OF r�r OR THREE YEARS AT 
vsu rR vcu; WORK EXPERIENCE IN �ICH�D�D-0 ETE�seuqG 
INDUSTRY; TRANSFER TO ODU• VPI&SU OP UVA WITH

FJR�AL EDUCATIO, AN� WORK EXPERIENCE ALTERNATED 
CV[R T�RE[ YEARS UNTIL TH� DEGR�E IS EARNED. T�IS 
CLASSIC "COOPERATIVE EDUCATION" PATTERN HAS BEEN 
USEO FOR YEARS �y NOPTHEASTERN UNIVERSITY, BOSTON, 
P'-A SSACHUSETTS. 

C. VIRGINIA STATE CONTINUE TO DEVELOP ITS ENGINEERING 
TECHNOLOGY PROGRAMS.

�. STATEWii:ir 

A. VIRGINIA'S INSTITUTIONS OFFERING ENGINEERING• ANO 

P. •

AS WELL AS VIRGINIA co��ONWEALTH UNIVERSITY. 
VIRGI�IA STATE UNIVERSITY ftNO GEOqGE MASON

UNIVERSITY• SHOULD FORM AN ENGINEERING EDUCATION 
PLANNING GROUP TC PERFOR� THE FOLLOWING TASKS: 

1. COORDIN�TE 0FF-CA�PUS ENGINEERING PROGRAM
OFFERINGS• ANO DRAW THE COUNCIL'S ATTENTION
TO ANY LOGISTICAL OR FUNDING PROBLEMS THAT
ARISE,

2. MONITOR THE TRIAL USE 0� CLOSED CIRCUIT 
TELEVISION AS A �EANS OF PROVIDING 
INSTRUCTION• AND REPORT TO THE COUNCIL WITH 
RECOM!111ENOATIONS; 

3. DEVELOP THE AGREEMENTS NECESSA�Y TO REGIN
COOPERATIVE UNOf.RGRAOUATE ENGINEE�ING
PROGR��S IN THE RICHMONO-PETERSEURG ARE,; AND

q. ASSIST VSU IN DEVELOPING TR4NSFER 
AGREEMENTS WITH T�O-YEAR INSTITUTIONS TO 
ENABLE THEIR STUCENTS TO CONTINUE WORK TOWARD 
BACHELOR'S DEGREES IN ENGINEERI�G TECHNOLOGY. 

THE ENGINEERING EDUCATIO� PL�NNING GROUP SHOULD 
ELECT A PERS0� REPRESENTI�G CNE OF THE INSTITUTIO�S 
as ITS CONVE�ING nFFICER. AMD SHOULD MAKf A REPror 
0� ITS ACTIVITICS TO THE CGUNCIL OF �IGH�R 
EDUCATIO� I� THE �ALL OF EACH YEAR AT A MI�IMUM. 
T�E COUNCIL SHOULD A�SIST THE PL!�Nt�G GQOUP IN ITS 
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ACTIVITIES, AND A "EMe�R CF THE CCU�CIL STAFF 
SrlOULC Bt A �EMBER(! Ql:[1£1.Q. OF THE GROUP • 

T�E FCLLOW!Nr. GPTICNS WE c [ CONSIOEPED • 

BUT �OT RE:OM�EN�(D BY ST�FF 9 SINCE: 

SCHEV 

fA> I� NORTHf?� VIRGINIA. INDICATIONS THAT M0ST 
INDUSTRIAL DEMAND IS ACTUALLY FOR PERSONS TRAINED 
IN COMPUTER-RELATED SKILLS RATHER THAN THE FULL 
ARRAY OF TRADITIONAL ENGINEERING �ISCIPLINES; 

<B> HIGH COSTS;
CC> EXPECTED SHARP DECLINE IN 18-21 YEAR OLD STUDE�TS 

BY 1985,
<O> HISTCPIC PATTERN OF CYCLIC INDUSTRIAL DEMAND FOR 

E�GINEERS; CEJ VIRGINIA NOW PRODUCES EN�INEERS AT 
8ETTEP. THAN THE NATIO�AL RATE PEP 100.000 
POPULATIO�: <F> LACK OF PH.D. ENGINEERS WILL MAKE 
STA�FING NE� SCHOOLS EXTRE�ELY DIFFICULT; A�O (�) 
E�P?ESSEO INTEREST IN H9�19 I� FINDI�G �AYS IN 
WHICH �[EDS CA� BE MET ev COOPERATION �ETWEEN 
EXISTING ENGI�EERI�G SCHOOLS AND URBAN 
UN IVE p s I Tr Es • 

A. COUNCIL APP�OVE SEV�PAL GEORGE �ASON PROGR�MS IN 
COMPUTER SCIENCE• OPERATIONS RESE4RCHe I�FOR�ATION 
SYSTE�S, CO�PUT�R ELECTRONICS ANO DESIGN TO MEET 
NEED FOR 5PACUATf HI�H TECHNOLOGY. THESE SHOUlD BE 
OFFEP�O COOPERATIVELY WITY CLO DOMINION• AND WITH 
THE UNIVERSITY 0� VIP�TNIA AND VIRGINIA POLYTECHNIC 
INSTITUTE AND STATE UNIVERSITY AS APPROPPIATE. 

B. COUNCIL AUTHCPIZE GECRGE �ASON TC BUILD• EQUIP ANO 
STAFF A SCHOOL OF ENGINEf.RING, WITH PROGRAMS 
EVENTUALLY OFFERED AT THE GRADUATE AND 
U�DERGRACUATE LEVELS. THE COST OF STARTING CNOT 
CPERATING> A SCHOOL WOULD 8E I� EXCESS OF TEN 
�ILLION DOLLARS. 

CJUNCIL AUTHORIZt VIRGI�IA STATE 
RUILO, EQUIP ANO STAFF 4 �CHOOL 
WITH PR0GRAMS EVENTUALLY OFFERED 
i�D UND[RGRADUATf LEVELS. 

19 
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S CHEV 

?.. TH�EF. GRADUATf. ENGINt.FRlNG SCHOOLS CODU, UVA, 

v�re�u, CONTINU� OR INCR�ASE OFF-C�MPUS OFFERINC.S
!\J T1H D ! TI 0"0 L PHHI\J EF.'R I ING IN R ICH�CNO-PETERS8UR(: •
GFF-CAMPUS ENGINEFRIMG SHOULD 8� FUNOE� AT C�-
CAMPUS LEVELS. 

C. VIRGI�IA ST4TE cn�TINUF T� DEVELOP ITS ��GINEERIM6
TtCHNOLOGY PROGR!�S. 
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vrr. C�NSULTANTS' REPORT 

REPORT ON GRADUATE AND CONTINUING 

EDUCATION FOR ENGINEERS IN THE URBAN CORRIDOR 

OF VIRGINIA 

JANUARY 6• 1981 

ENGINEE0 ING EDUCATIONAL STUDY 

SY 

LTNTON E. GRINTER 

ANO 

JOHN C. HA:'\!CCCK 

CONSULTANTS TO T�E C"UNCIL F�� HIGHER EOUCATJO� 

RICY�o�c. VIRGIN!! 

21 ._J A I\! LIA PY ; , 1 q � 1 



SCHEV 

1. 

CONTENTS 

opEr:�CE • RfLA TT "'lG TIIIS STU!'.'Y TO THE VCU STUOY 
OF rARLY 1980 

2. UNDERGRA�UATE
·EDUCATION

G·RADUATE [ll!GINEERING 

IN�USTRY !N THE RICl.fMC:'<!(' .!�JD NORTHER!\! 
VI�f:TNI·I\ AR[AS

RICHMOND INDUSTRY'S USE 
::NGI!'JEERS

OF BACCALAUREATt 

5. NORTHERN VIRGINIA INDUSTRY'S USE OF ENGINEERS

6. QUESTION OF A NEW STATE SCHOOL OF ENGINEERING
I� VIRGINIA

1. �ATIONAL NEED ANO
BACCALAUREATE ENGINEERS

AVAILABILITY OF 

8. �ATIONAL NEED FOR ENGINEERS WITH ADVANCED 
JEGREES OR EXPERI�NCE 

)lLEM�A ryF TIME AND 
£DUCA TI ON 

FUNDS TO EXPAND GP�DUATE 

10. ?LANNING OFF-CJMPUS
IIRGINIA ENGINEERS

P�OGRAHS TO 

11• TELEVISION, A TECHNOLOGY FOR 
GRACUATE EDUCATION OFF CAMPUS 

UPGRADE 

SPREADING 

12. 30ARD TO COORDINATE PROGRA�S, STANDARDS ANO 
:REOIT TRANSFERw

13. �ELeTIONSHIP OF BUDGETING PROCEDURES TO OFF
CA�PUS SERVICE

14. OPPORTUNITY FOR VCU TO COOROI�ATE t JCINT. 
CO-OP ENGINEERING PPCGRAM 

15. VCU SITUATED TC COORDINATE PRO�P.AMS FOR 
UPGRADING RICHHnNo fNGINEERS 

16. SMU SITUATED TC COOPntN�TE [FFORTS TO UPGR4DE
-�ORT�ER� VIRGINIA E�GINEERS

17. IMPORTANCE OF NON-CREDIT 
TECH�OL�GTCAL �O�ER�IZATION 

22 

COURSES FCR 

JANUARY 5• 1981 



18. :: ONCLUS IONS
co�SUL TAN TS

A�D RECOMME�DATJCNS OF THE 

19. SUGGESTIONS FOR !�PLE�E�TING THE CO�SULTANTS•
� EC'OMME'-m AT IONS

20. APPEl\!['t!CES:

A. ACT OF THE GENERAL ASSEV.RLY, APRIL 4, 1980

a. AOVISnRY C;,M�ITTEE ON 
EDUCATION

GRACU�T� A\D CD�TINUI�G 

c. INSTITUTIONS, 9USYN[SSES, PR�FESSIO�AL ASSOCIATIONS
ANO SOCIETIES I�TERVIEWED ABOUT E��INEERI�G NEEDS

IN RICHMOND AND NORTHERN VIRGINIA

D. ENGINEERING E�ROLLME�T BY SCHOOLS CR COLLEGES 
1979

E. ENGINEERING DEGREES AWAPDEDIN 1979 RY DEGREE LEVEL

F. COURSE OFFERINGS AND ENROLLMENTS FOR CONTINUING 
ENGINEERING EDUCATIO� IN VIRGINIA 

G. COUPS�S TELEVISED IN FALL 19AO 3Y FE U�IVE'RSITY OF 
1'4ARYLAND

H. SUMMARY OF INDUSTRY VIfWS nN NEEDS AND USES FOR 
ENGINEERS

r. [VIOE�CE OF UPCAT� COURSES PROVTCEr gy NATIONAL 
�NGI�EERING SCCIETIES

J. TUITION FOR SELECTEJ VIRGINIA INSTITUTIONS• 
SELrCTEO DISTRICT CF COLUMBIA INSTITUTIG�S ANO 
UNIVERSITY OF MARYLA�O 

�. POPULATION STATISTICS �OP 
RESIDENTS AND fN�INEERS 

VIRGINIA; 

L. �EMPERS OF ABET/ECPO 
[��!NEERING

ACCREDITED CURRICULAR IN 

•SEE "CRITEPIA �O� EVALUATI�� OFF-CAMPUS GRADUATE PRCSRAMS", 

PC'3LISHED JA:'JUARY. 1980 ny THE CCNF�R:'.:�!CE o� SCUTHER�! GPACUATE 

SCHOOLS • 
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PPEP4ISES 9ASIC TO THE STUDY OF G�4DUATE ANO CONTINUI1'4G 
1:"JGP.JEERIN3 EDUCATION 

1. AS Tl::CHNOLOGY HlCP[ASES IN COM.PLE><!_TY. T!-IE
P�Rrf�TArE o� E��INE�Rs WITH ADVANCED DESREES WOULD
eE EXPECTED TO GPOW. I�STEAD, RFCENT GROWTH HAS
e�E� I� BACCALJUREATE DEGREES WITH ��STE�'S
ENROLLMENTS REJNC RATHER STATIC AND THE DOCTORATES
DECREASI�G StGNIFTCA�TLY. 

2. WITH sc�E �CRTY PEPCENT OF THE DOCTORATES 9Et�G
AWARDED TD F�REIGN STUDENTS THERE IS A SERIOUS
OUESTION AS TO TH� snURCES �F �EW F�CULTY T!-IROUGH
TiE NtNETE�N EIGHTIES. 

3. AS AN AID TO IMPROVING THE IMBALANCES MENTIONED
ABOVf IT IS EVIDENT THAT THERE SHOULD eE INCREASED
ATTENTION TO PAPT-TIME ANO EVENING CLASSES OR
PROr,RAMS FOR EMPLOYED ENGINEERS. 

4. TJ ATTRACT EMPLOYED ENGINEERS
PROGR��S THE PLANNING SHOULD 
DEFINITE SO THAT T�E POTENTIAL 
ASSURANCE OF CO�PLETION WHICH IN
R�SULT I� AN ADVANCED DEGREE. 

INTO PART-TIME
BE �UFFIC!ENTLY 

STUDENT CAN FEEL
SC�E CASES WOULD

5. ��CAUSE COURSES PLANNED FOR THE NEEDS QF ADVANCED
STUDENTS ATTRACT LARGELY EMPLOYED ENGINEERS• A 
CLOSE RELA-TIONSHIP WITH ENGINEER EMPLOYING I!IJDUSTRY 
AT THE LCCAL LEVEL IS.ESSENTIAL. 

SCHEV 

6. THr ��OwIN� IMPORTANCE OF AVAILABILITY nF ADVANCED
E�GINEEqING PROGR��S ON A PART-TIME BASIS LEADS TO
CONSIDERATION OF REAS0�A8LE ANO ASSURED �UNDING OF
SUCH PROGRAMS WhICH IN THE PAST HAVE OPERATED ON
TUITION OR WITHOUT SEPARATE BUDGETI�G. 

7. SINCE T�E ACADEMIC RESOURCES OF THE COMMONWEALTH OF
VIRGINIA ARE AT FIXED LOCATIONS WHILE THE NEED FOR
P4RT-TIME ENGINfERING EDUCATIONAL PROGRAMS FOR
EMPLCYtD ENGINEERS OCES NOT NEATLY COINCIDE• SOME
O�GANIZATIONAL ARRANGE�ENT THAT MAKES cnopfqATION
BETwEEN INSTITUTIONS EASIER SHOULD BE STUDIED. 

8. lMONG OTHER PROBLE�S IT IS CLEAR THAT TRANSFER OF
C�EOITS. AWARD OF DEG�EES. ORGANIZED COUNSELI�G AN)
COST RrI�BURS��ENT MUST ALL �E SOLVED IF �
SUCCESS�UL CF�-r�MPUS ENGINEERING PROGRAM rs TO
D�VELOP. 
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ErSJNEEPING E:UCATTO�AL N�EDS QF V!RGI�IA 

l• ��££ .:.�l�Q TH15 srurr IQ Il:i£ � il!lQ.1 � ��!ill l.2EQ.•
AS OF �AY 19�r T�� r=-IRST CO�SULTA�T co�cLETE� A STUDY 0� THE 
pt")USTRIAL NE::ri t:.":"R �NGI\ r:- ER.S IN THE RICH�OND ""fTROPGLITt'S AR:;A 
l.::.S.�!.!.5. Tf-.1:: �UPFLY ,':IF !\JEW SRtC'U�TF" ��!GH'E[QS. H'TEq .\N I!'HTI4L 
Mr:-ETING WTTH IN"USTRIAL 6NO GOVERN�f�T�L RFPRE�ENTATrvr:-s FROM 

RICH�OND, A rnz�t �R �rRE I�CUSTRIES WfR[ VISIT[� �OR DTSCUSSIONS 
wrTH ADMINISTRATJPS lND C0MP4NY REcrurTERS CONC�RNJNG THE MUCH 
PU�LICTZED s��RT!�� er:- EN�I�[r 0 s. �n�T or TH�SE or:cussro�s W[QE 
t..TTENDED 3Y SEV�RAL INDT\/ICLiALS REPRESE�:TH�G 2::TH CE�:ToAL A'\JD 
r:VISIO�AL RESPONSI8Il!TI�S. ALSO, T�E �OUR ENGINEERING SCHOOLS 
IN VIRGINIA WERE VISITEC TC SENSE TH[ ATTITUrES CF A:ACE�IC 
AO�INISTRATORS TO�ARC OFF-CAM P US INSTRUCTION IN ENGINEERIN$. 

IT �AS SOON APPARENT THAT RICHMOND INDUSTRIES WERE LARGELY 
INVOLVED IN PRCDUCT MANUFACTURE• MOST OFTEN A MECHANICAL 
ENGI�EERING NATURE. HOWEVER. THERE rs AN INCREASING USE OF 
ELECTRICAL E�GINEfRS tNO COMPUTER SPECIALISTS FOR THE PURPOSE OF 
AUTO�ATIO"I. THEFE IS LITTLE PESEAPCH ACTTVITY• TJ.!E MAIN INTEREST 
BEING IN ADAPTING KNOWN TECHNOLOGY TC REDUCING THE COST OF 
PRODUCT. IT WAS ALSO MADE CLEAR T� THE CONSULTA�T THAT �O GREAT 
SHORTAGE OF ��GTNEERS EXISTEC IN RICHMO�D• CERTAINLY NCT OF A 
C�ITICAL NATURE. TO REC�ECK T�IS VIEW• TWO LARGE CORPCRATIONS 
HAVING THEIR CENTRAL OFFICES IN RICHMONC WERE REVISITED IN THE 
FALL :F 1980. THESE DISCUSSIC�S CONFIR�ED T�E I�P�ESSION OF SIX 
�O�THS EARLIER THAT ENGINE[RING NEEDS ARE BEING FULFILLED. 

TH� VCU REPORT COVf.RE� SEVERAL OTHER MATTERS Q� IMP�RTA�CE 
RELATIVE TO GRADUATE AND CONTINUING ECUCATION OF ENGINEERS IN THE 
RICHMOND A�EA. HOWEVER• SINCE T�EPE ARE GPEAT CCNTRASTS BETWEEN 
ENGI�EFRI�G JS PR4CTICEry IN RICHMOND ANO IN NORT�ERN VIPGINI� IT 
SfEMED DESIRAPLE TO COVER ALL CTHER POINTS OF THE VCU REPORT IN 
THE APPROPRIATE SECTIONS OF THIS OOCUME�T WHERE EMPHASIS CA� BE 
PLACED UPON THE CRITICAL DIFFERENCES BETWEEN THE GEOGRAPHICAL 

·AREAS STUDIED.

�- ��B..fillADUATE Mill. filiADUAT( EN�INEfE..!MQ �!Il.c.�• THE CHARGE
FROM T�E VIRGINIA LEGISLATURE TO SCHEV WAS TO STUDY 4NO REPORT ON
T�E PROVISTON �OR �RA�UAT� ANO CO�TINUI�G EDUCATION FOR EN�I�EERS
IN THE UPBAN CORRIDOR. IT WAS CLEARLY T�E EXPRESSED HOPE OF THE
R�SOLUTio·r THAT ;y COOPERATIOFJ RETWEE�.! GEO�GE MASGN UNIVrRSITY,
VIRGINIA COMMONWEALTH UNVERSITY. ANO OLD DOMINION UNIVERSITY ANY
PPOJECTEO �EEO FOR ENGINEERING EDUCATION �PO� NCPTHERN VIRGINIA
TG RICt-11'-'0ND rouu, BE MET 8Y COOPERATIOM PETWEEN THE EXISTING
E�!GINEERH!f; SCHCOLS OF THE COMMONWEALTH, AND WITHCUT SIGI\IFICA"'T
ADJITICNS THERETO (APPEN�IX A>.

THE ONSSJON OF REFERENCE TO UNDERGRADUATE ENGINEERI"'G 
EGUC&TION ANO THE E�P�ASIS UPCN G�AOUATE AN� CONTI�UING EDUCATION 
I� THE LEGISLATURE'S RESOLUTION OVERLOOKS TH[ ESSENTIAL P�LATIO� 
BETWEEH TH[M. THE C�ARA�TER OF ON-CAMPUS �RADU�TE EDUCATION TS 
CONTR0LLEC TO A LARGE DEGREE BY TY� CONTENT �F RELATED 
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JNDE�GQAOLATE CURRICULA. GPAOUAT[ EDUCATION ON CAMPUS IS 
�[SIGNED F0Q CULL�TI�r STUrE�TS WHOS� INITIAL O�JECTIVE co�MONLY 
I� A �ASTE�·s rE�PEE, AFTFR WHICH A SMALL PERCENTAGE MAY CO�PLETE 
A �orTORAT[. 0�F-CA�PUS ;R�rUATr. CCUP.S�S USUALLY nFFERE9 IN T�E 
EVENI�G IPE A PART OF CnNTI�UING EOUCATTON. SUCH COURSES ARE 
USED PRI���ILY ev EMPLOYE� E�GI�EERS 0� A PART-TI�E BASIS. ONLY 
A S�ALL FRACTIO� 0F GRADUATE LEV�L COURSES crMPL�TED BY E�PLOYED 
E!'.:t,;INE::�S AP� EVENTUALLY USED .AS CREDITS FOR AW.AR!' OF AN A.DVANCE!J 
�FGREE. THFIR PURPCSE HAS BEEN �CHTEVED MUCH EARLIER IN 
�C1ER�I2IN� nR UPGR�nING T�EIR ENGINfERIN� E�ROLLEES. THE 
CC�SULTANTS H�APO T�STIMONY FROM µ�PE THAN G�E T�OUSTRY 
ACMI�IST�ATIVE [NGINEER THAT HE HAO PERSO�ALLY COMPLETED SEVERAL 
EVENING COURS�S TD �TLL OUT HIS EDUC�T!ONAL BACKSROUND AND TO 
UPDATE HIS SPECIALTY DURING A PROFESSIONAL ANO LATER AN 
AD�INISTR�TIVE CAREER. 

�· .ll:!QY.§.!Ji! l!! � RICH�ONO .!1!Q NORTHEe� �TRvINI! !R,AS. TH� 
FIRST CONSULTANT HAD VISITED A DOZEN INDUSTRIES IN THE SPRING OF 
1980 WITHIN THE RICHMOND M�TROPOLITAN ARFA FOR DISCUSSIONS ON THE 
HIRING ANO UTILIZATION OF ENGINEERS. IN THE FALL OF 1980 VISITS 
W��E CONDUCTED BY BOTH CONSULTANTS WITH SEVERAL LARGE INDUSTRIES 
LOCATED IN NORTHERN VIRGI�IA• SOUTH ANO WEST OF W�SHINGTON• O.C. 
A MEETIN� OF SO�f. TfN INDUSTRY REPRESENTATIVf.S FROM NORTHERN 
VIRGINIA WAS ARRANGED BY GEORGE MASON UNIVERSITY TO PROVIDE THE 
TWO CO�SULTANTS WITH THE VIEWS OF SMALL TO MEDUI� SIZE CC�PANIES 
E�PLOYING �RO� TEN TO A FEW HUNDRED ENGINEERS. TWO LA�GE FEDERAL 
AGENCY HEADQUARTERS WERE �LSO VISITED FOR DISCUSSIONS ON PROBLEMS 
IN RECRUITI�G• UPGRADING ANO RETAINING ENGINEERS. OF COURSE, A�Y 
I�OUSTRIAL AR�A OF LARGE ��GN!TUDE, SUCH AS T�AT OF RICH�ONO OR 
THAT OF NORTHERN VIRGINIA, WILL PRESENT A MIX OF HARDWARE ANO 
SOFTWARE USAGE RELATED TO THE PPOCESSING OF MATERIALS. SO�E 
ENSINEERS IN THESE PLANTS �ANAGE REPETITIVE 0UTPUT. OTHERS 
PROVIDE UNIQUE PLANS• MODELS AND CONCEPTS. NEVERTHELESS• IT WAS 
READILY 03SERVABLE THAT RICHMOND INDUSTRY IS PREDOMINANTLY 
H�ROWARE• M�TEPTALS AND MARKETA�LE PRODUCT ORIENTEO. IN 
CONTRAST, THE INCUSTPY OF NORTHERN VIR�INIA IS �EAVILY WEIGHTED 
TCWARD THE PROVISION OF SPECIAL TECHN�LOGICAL SERVICES THROUGH 
CONTRACTS WITH MANY AGENCIES OF THE FEDERAL GOVEPN�ENT, OR 
INDIRECTLY THROUGH SUBCONTRACTS WITH GiaNT SUPPLIERS. SUCH 
SPECIAL SERVICES CAN INVOLVE USE or HIGH TECHNOLO�Y HARDWARE, SUT 
TP� DELIV�RA�LE OUTPUT !S USUALLY T�AT 0F A R�PORT PROVIDING 
CO�CEPTS. PLA�S AND �CCELS OR PROJECTJC�S. 

i• Bl..Qi!1Q.fill lNDUSTB.r!S_ � Qf fi.ACC.ALAUQFAll, �!!ilr-!EE�§. IT IS 
CLEARLY oeSERVABL� THAT THE RECRUITMENT a� ENGINEERS IS RELATED 
TO THE TYPE OF I,�USTRY. ijH!LE CIVIL E�GINEERS ARE EMPL�YEO 9Y 
TRANSPORTATION ANO WATE� RESnURCE �GENCIES• ANO MEC�ANICAL 
ENGINEERS 3Y HEAVY INDUSTPY• HIGH TECHNJLJGY COMOANIES CU?RENTLY 
SEEK ELECT�CNIC ENGINEFRS iND CO�PUTER QQI�NTEO SPECIALISTS. AS 
TO LEVEL OF PP�F�ssra��L E�UCATTON. THE GR�AT MAJOPTTY OF 
RICH�OND CJ�PANIES EXPRESSED SATISFACTION WITH BACHELOR DEGREE 
�M�I�EERS 3UT rrsr��� AV�TLAf!LITY OF ��STER'S L:VEL COURSES A�n 
PRO GR A�S. AL TH'.) UGH sn�E PROFESS rm� .AL R ECOGN I TH'M IS OF FE RE O TO 
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�ASTER'S DEGREE E�GINEERS• �OST RICHMOND COHPANI�S EXPRESSED THE 
VIEW T�AT THEIR IN-PLANT T�AINING. INVOLVI�G WORK EXPERIENCE• WAS 
THE PRIMA�Y QUALIFICATION FOR ADVANCf�ENT. THE PURPOSE OF 
CO�TI�UIMG ECUCATio, COUPSES, es c��TRASTED TD HIGHLY APPLIED 
SHORT COURSf,S, SEE�E':' Hl er LARGELY FOR THE SATISF'ACTTO!\l OF 
E�GI�E�RING EMPLOYEES. TN rrscUSSIONS �ITH REP�ESENTATIVES OF 
E�Gr,���I\� crNSULT�NT:, ��D WITH FIR�� OF PRACTICING ENGI�EEPS. 
THE PQI�T �AS �A)� ecTH I� �ICHMO�D A�D I� THE SROUP MEETING AT 
��U THhT THESE R�LATIVELY S�ALL CO�PANICS WOULD R(COMM�ND SOME 
R !: , UC T I ON I N N O :\I -OJ G HIE E R I NG C OUR S ES . A N C' 0 F TH f 0 R Y Cr:, UPS ES T IJ 
M�KE ROOM IN UNDERGRADUATE CURRICULA FOR MORE EMPHASIS UPON 
ENGINEERING �PT �ND PRACTIC[. T�E CONSULT4NTS WOULD CALL 
ATTENTION TO THE �ACT THAT SUCH A CHANGE WOUL" INCREASE THE 
DIFFICULTY OF OISTINGUIS�ING THE ENGINEER FRCM THE ENGINEERING 
TEC HN OLOG IS T. 

�. �QRT,� �IRGil!l.! I�QUSTRY!§ USE 2f. �NGI��E�§.� HAVING 

CLARIFIED THAT THE PROFESSIONAL ENGINEER IM� FIR�S ANO 
MANUFACTURING co.-PANI:.S o c SMALL SIZE· WHEREVER LOCATED, WOUL_O 
P�EFEP TC EMPLOY NEW BACCALAUREATE ENGINEERS WITH A �ORE 
PRACTICAL ORIE�TATIO� THAN THOSE OF 1980• WE CAN SEPARATE OUT THE 
LARGE THI�K-TANK INDUSTRIES OF NORTHERN VIRGINIA FOR SPECIAL 
ANALYSIS. TWO VEP.Y LARG� SPECIAL SERVICE COMPANIES OF 
THEOPETICAl ORIENTATION WERE VISITED ALONG WITH A BRANCH OF GIANT

SUPPLif.P OF T�E C�EMICAL INDUSTRY AND ONE OF CO�PUTERS INVOLVJ�G 
ALL OF THEIR APPLICATIONS. IT WAS !�MEDIATELY CLEAR THAT THE SO
CALLED "THINK-TANK" INDUSTRIES, FINANCIALLY DEPE�DENT UPON THE 
FEDERAL GOVEPNMENT FOR CONTINUING CONTRACTS FOR INNOVATIVE 
CO�CEPTS, PLANS, HCOELS AND PROJECTIONS• NFEDED CIFFERENTLY 
TR�INED E�GINEERS T�AN THE PRODUCT ORIENTED INDUSTRIES OF 
RICHMOND 4�0 ALSO OF �ORFrLK. I� THE FIRST PLACE A MUCH HIGHER 
PRICPITY �AS BEING ASSie�ED SY THESE INNOVATIVE COMPANIES TO 
AOVANCED �EGPEES OF ENGI�EfRING EMPLOYEES. AN AQDED VALUE WAS 
ATTACHED TO ACAD��IC RES�ARCH EXPERIENCE OFTEN ASSOCIATED WITH

THE PH.D. DEGREE. T�E TYPICAL NEW ENG!N�ERING EMPLOYEE c� THESE 
CC�PA�IES H�S T�C TO �rvE YEARS OF PREVIOUS EXPERIENCE, ALTHOUGH 
SOME NEW eACCALAUREATES ARE ALSO HIRED. 

BEYO�D THESE CONSIDEPATIONS THE LARGE BELTWAY CCMPANIES 

RFQUIRE ��GINEERS CC�PETF.NT TO WORK AT THE LEVEL CF HIGH 
TECHNOLOGY AND TC CO�TRIBUTE TC GROUP SOLUTIO� OF PEPPLEXI�G 
PROBLEMS. TODAY ADVANCED TECHNOLOGY IS ALMCST SYNONYMOUS WITH 
ADVANCED USE OF COMPUTERS IN THE AREA OF �RTIFICIAL INTELLIGENCE. 
HEI\ICE. EL�CTCIJNIC ENGINFERS w�o IUVE EXPERIENCE WITH COMPUTER 
DESIGN CARRY A �!GH PRIORITY FOR EMPLOYMENT. GRAOUJTES OF 
COMPUTfR SCIENCE PROGRAMS AR� ALSO IN STRONG DEMAND. HrWEVER. 
THE FUTURE OF TH[ WASHINGTON THI�K TANKS �ILL DEPErD HEAVILY UPON 
TµEIR SUCCESS!� RECRUITI�G INNOVATIVE ENGINEERS. FOR THE N�XT 
SEVEP�L YEARS T�EPE WILL PE STONG CO�PETITION FOR THE LIMITED 

•: 5�U-NSF SU�VEY AND REPnRT 0� USE ANC NfEO FOR E��INEERS IN THE 
W�SMI�GTON �ETROPOLITPN AREA IS AVAILABLE. 
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NUMFEQ OF YIGH LEVEL !NNOVATIVF E�GI�EERS WHO HAVE 0 EE� PRODUCED
TI-IROUGH �CVA"'CFC [�UC.! TIC�! C'F_r,� r u r S \' �LL BtCCALAUP�ATE' CLASS�S
OF T�E YEA�S 197�-75. 

� • £.k:::�II!2� 2E. � !:i.� ��t..81.1... .'.!:. ht:; P 1 ��l!!.fr D!. Y.l.:. r. p.1 ll • I T I S 
U'Pf'�T:.�JT T':l F.r::P[AT T!-lAT THE q�ljl.J EST ':!=' THE \1 IPGHdt. LEG!SLATURE 
WiS �CR A �Turv CF "GRAOLATf A�Q �ONTI,UJN� ENGIN�E�I,G 
E:�CATION". THC CONSULT4VTS RECCG�IZE THAT GRADUATE A�D
u�r::.'E�GRAJUATI: EI\/ST!'!!:ERI"IG ::-�uc�TIO\! ':HI M(IT RE SE::,,BRATE:' i::i\:TIRl:_""LY
Bl::CAUS':" 0"'E !:l!ILDS UPCN Ti..1::- CTHER. f>LSO, AS GF !980 TH� OUTFUT 
or T�E u.s. ���I�EERIN; SC�OOLS TN T�R�� OF EA�U[LrP QEGqEES rs

STILL �rsr�G C'�r� AN ALL-TIM� HIG�. ROUGHLY T�ICE THE ANNU4L 
�U��ER OF BACCAL�UR�ATES PRODUCED LESS ThAN TEN YEAPS A�G. TH�
FOUR =u�LICLY SUPPORTED fNGIN�fRING SC�OOLS I� VIRGINIA HAVE
GROWN IN ST�P �ITH THE NATIONAL OUTPUT, A�AR�ING SD�E 1500
BACCALAUREATE AND AOVANCEr DEGREES IN 1979 <AP?ENOIX E>. 

IN A PREVIOUS REPORT• PREPARED AT THf. PEQUEST OF VCU, THE
FIRST CONSULTANT HAS POI�TEO OUT THAT THE 6aO,CJC RESIDENTS OF
THE RICH�ONO �ETRCPOLITAN ARE� ARE FAR S�ORT OF THE POPULATION
BASE 0� ONE �ILL!ON WHICH IS THE AVERAGE DER ACC�EDITEO
ENGINEERING SCHOOL IN THE USA. IN CONTRAST, THE POPULATro, BASE
IN NORTHERN VIRGINI4 IS �ORE THAN ADEQUATE. I� IT WAS ASSURED
THAT THE FEDERAL EXPE�DITURES BEYOND SAY 1985 WOULD EE AT A VE�Y
HIGH LEVEL I�VOLVING �uc� E\HANCEO DEFE�SE AND SY�THETIC FUEL
COM�EPCIALIZATION ALONG WITH GROWT� OF SUPP�RTI�G F�CILITIES, THE
co��C�WEALTH OF VIR�INIA COUL� AT T4AT TI�� CCNSIDSR THE 
E ST A 9 L I SH r,t:: N T OF A NE W UN (1 ERG R A C U A TE J\ �m � 4 STER ' S L EV EL S CH O O L O F 

•ENGINEER!�; I� �ORTHER� VIPGINI' Tn HELP �EET THE �ATIONS 
TECHNOLOGICAL �A�Pn.WER N�EDS. A RECO�Mf�DATION IN THIS REGARD 
WILL NOT 8E �ADE FOR TH� FOLLOWING REAso,s: 

S !'."H[V 

1) THE CONSULT.ANT'S CHARG� �AS CLEARLY STATE� TO sr A STUDY 
OF "GRADUATE ANO CONTI�UING EDUCATION" CAP?E�DIX A>.

2> THE EXTRE�ELY RAPID RATE GF GRO�TH OF POPULATION IN 
NORTHEPN VIRGINIA �AS SLOWED �IGNTFICA�TLY I� THE PAST
SEVERAL YEARS CAPPENrTX Kl. 

DUT0UT CF BACCALAUREATE ENGI�EERS IS AT AN
ANC STILL GROWJN�, IT TS TI�E TO EMO�ASIZE

3> REC.ALISE THE 
ALL TIM[ HIGH, 
OUAL !:TY OVER GRfATER QUANTITY IN U\QERGRAC�ATE ENGINEERI�G
EDUCATION. fAPPE�DIX E> 

THE CONSULTANTS THEREFORE SU�GFST THAT A LOWER PRIORITY
SHOULJ �E GIVEN TO FU�THER GROWTH OF SACCALAURFATE OUTPUT OF
�NGI"lf:'.ERS H'. VIRGI!IJIA �E.� UPGR�DIN� R0TH PRESE�T Al\JD
FURTU�E E�PL�YED fNGT�EERS, �T LfAST UNTIL G�EATER EVIDENCE
�EVEL1PS TPAT T�E U.S. WILL UN"[RTAKE CRASH PROGRAMS �OP
f'"l[FENSE M, D r•.;E R �:y p;QE PE�!QP.JCE. 
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NUMBE� OF e.s. GRACUAT£S FRO� OUR COLLEGES OF ENGINEERI�G 
HAS VARIED RATHFR �IOELY I� THf GENEPAL FORM OF A SI�E 
CURVE. FROM 195C-1978 THE EXTRE�E ruTPUT RA�GEO FRO� 25.000 
T(' 50.000 ��[W et.CCALAUPfATE ENGHJEEPS An.WALLY. THE e.s.

GRADUATES OF 1979 �EtC�ED 52•598 A�D FOR 1980 THE TOTAL JUST 
ANNOU�CED BY TH� ENGINEFRING MANPOWER COMMISSION IS 58.7\2 
�IRST TIME GPADUATES. �PPLIC!TtO� OF SI�PL� [XTRAPCLAT!ON 
et.SEO UPCN PPESENT MiD PAST CLASS rIZES OF FPESHl"'EN• 
�OPHOMDRES• JUNIORS AN� SENIORS INDICATE FURTHE� GR,wT� OF 
ENGIN�ERI�G GRADUAT�s THR�UGH i9H5• PRrSABLY PE4CHI�G 
65.GCO. TµEREAFTER. T�� INFLUENCE OF THE LOW BIRTH RATE OF 
THE 19�0-80 PERIOD WILL qE�UCE THE POOL OF THE 18-2� YEAR 
YOUTH WITH RE�ULTH'G REDUCTION OF THE NUMBERS OF B.S. 
GR AD UA TES. 

ONE MIGHT ANTICIPATE THAT SUCH GYRATIONS IN PRODUCTION OF 
e.s. ENGINEERS WOULD RESULT IN SERIOUS UNEMPLOYMENT DURING 
PERIODS OF HIGH BACCALAUREATE OUTPUT. euT THIS HAS NOT 
OCCURRED. INDUSTRY SEEMS TO HAVE A BUILT-IN CAPACITY FOR 
EXPANDING ANO CONTRACTING ITS ENGINEERING CADRE SUCH THAT 
ITS DESIRED USE V;RSUS ITS MINIMAL NEED FOR ENGINEERS CAN BE 
ADJUSTED TO TH� ENGINEERING M�RKET PLACE. WHEN ENGINEEPS 
ARE IN SHORT SUPPLY �OST NEW GRADUATES APE RECRUITED INTO 
ENGINEERING DESIGN DEPARTMENTS. ALTERNATIVELY• wHEN THE 
COLLEr.E OUTPUT OF ENGINEERS rs RELATIVELY LARGE. E�PLOYME�T 
OF �.s. ENGINEEP.S MAY ALSO occu� r� OEPART�ENTS WHr�E USE 
WILL BE �ADE OF THE ENGI�EER AS A PRACTICAL ANALYST WITH 
FUTURE MANAGEMENT CAPABILITY RATHER THAN A OESIGNE� • 

ENGINEERING EMPLOYMENT IS SO DIVERSE THAT FE� E�GINEERS 
REMAJ� IN THE AREA OF PRODUCT DESIGN THROUGH A LIFETIME. 
MANAGEME�T EVENTUALLY CLAI�S A LARGE FRACTION OF ENGINEERS 
AND ENTREPENEURSHIP ALSO SHORTENS PROFESSIONAL LIFETIMES. 
EVEN WHEN THE E�GINFE�·s EDUCATION IS LIMITED TO THE e.s. 
�EG?.EE HE USUALLY ��FERS I�DUSTRY QUALITif.S CF MT�D A�O 
ACTIO� THAT HAVE STRONG VALUE FOR E�PLOYMENT. IN LOOKI�G 
FORWARD BEYO�D 1985 TO EMPLOYMENT OF ENGINEERS• IT IS 
ESSENTIAL TO TAKE I�TO ACCOUNT TME CHAN�ING PERCENTAGE OF 
WHITE �ALE� WHO ARE ALSO U.S. CITIZENS IN THE OVERALL 
MATIGNAL ENGINEERING CADRE. FOR 1980 THE PERCENTAGE OF 
WOMEN BACCALAUREATE GPAOUATES APPROACHED TEN PERCENT• 
MINORITIES TEN PERCENT AND FOREIGN �ATIONALS TEN PERCENT. 
THESE PERCENTAGES ARE EXPECTED TO INCREASE �HICH MAY BE THE 
KEY TO �AINTAIN!NG LARGE GRADUATING CLASSES OF ENGINEERS 
!3 E YO NJ 1 9 El '5 • 

B.• �llQ!.ll illQ .:QB. Il:!fil!!��R S �ill:! !Q.ll�£� .Q.E GR �E� D.B. 
�!PERIENC[. THE PRCeUCTTQN OF M.ASTEQ�s rEGREE EN�IN[�QS HAS 
EEEN STALLEr FOR SEVERAL YEARS AT SOMfWHEPE eEL0W 20,000 
GRADLATES PEP YE�R. THE EX•CT NU�EERS ARE 15,036 FCR 1979 
ANIJ l 7•243 Ff'IR 198Q <APPENDIX ':>. I:- O�lE CO�PAPfS THE' 
NU�BE�S �F �.S. DEG?EES ftWARDED 10 YEARS EARLIER• THEY ARE 
RCU��LY THE SAME. HE�CE. W�ILE e.s. GRADUAT�S !� 
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r�GI�EERING !NCPEAS�O BY 30 TO SQ P[RCENT FOR 
(URRICULA FR�M 1970 TC 1980 THf �U�8ER o� �.s.

R�MAI�EQ RELaTIVELY STATIC. 

DIFFERENT 
GRADUATE:S 

T�E PREPr�DERAN�E 0� THE VIE�S REACHr,s THE CONSULTANTS
WAS SI�PLY T'lAT INDU�TRY. �ACED \./TTf-1 THE 1\11::ED TO �or.ERNIZE
pcoou:rr�� MfTHrrs, HA� R�lCHF� FOP THf �asT AVAILABLE
��GI�EERI�G TALE�T. TH� GR4DUATI�G BACCALAUREATE ENGINEERS.
TYRnusH r�r�EJSED DfCRUTT�ENT �ND FI�A�C!AL ATT�ACTICNS
!N!JUSTRY HAS RECUCEC T/1 A CRITIC�L LEVEL THE �!UMSE� A"'J9
QUALITY OF �.s. GRtQUAT�S ��o WILL CONTINU[ FULL TIME 4S
GPADUATE STUD�NTS F�R AN AOV•�cEn �E;PEE. THERE IS SOME
fVIDE�CE T�AT �0TH INDUSTRY ANn GCVERNMENT �ow UN[[RSTAND
THAT A CCNTI�UATION �F "�ATIMG lUR SEED COR�� �ILL INCREASE
THE SHOFTAGE OF M.S. :.NGINEERI�G GRADUATES INTO A REAL
CRISIS. THESE �cvaNCEO STUDENTS �RE �LSO THE PROFESSOR'S
"HANDS" FOR HIS BASIC RESEARCH. AND OFTEN HIS TEACHING
ASSISTANTS �S WELL. THE GROWING SHORTAGE OF ENGINEERING
PH.o.•s E�HANCES THE PROBLEM. 

IN THE MANY INTERVIEWS THAT T�E CONSULTANTS HAD WITH 

I�DUSTRY EXECUTIVES THERE WAS A SOMEWHAT DISAPPOINTING
RE4CTION RE�AR�ING THE VALUE OF THE MASTER'S DEGREE• TT
APPEA�EO THAT MEC�ANTCAL ANO CIVIL TYPE INDUSTRIES OF SLOWLY
CHANGING CHARACTER PLAC�O G�EATE� WEIGHT UPON EXPERIENCE 
TH.AN UPO� EQU�L YEAR� DEVOTED TO EITHER FULL-TIME 0R PART

TIME CONTINUING EOUC�TION. SUCH INDUSTRIES CONDUCT LITTL[ 
RESEARCH. THEY SEEM �10T TO HAVE FOUND A SOLUTIC"I TO THE •
ENGINEER SHORTAGE THROUGH UPGRADING THEIR PRESENT EN�INEE�S 
EXCEPT BY INTERNAL ��T"OCS NOT RELATED TO ACQUISITION OF THE 
MASTER'S DEGREE. 

A CONTRASTIN� TYPE r.F INDUSTRY VISITED WAS THE LARGE
[LECTR�NIC ANO C��PUTER INVOLVED CO�PANIES. T�EY WERE ALSO
LARGE IN TER MS OF T�E NU�BER OF ENGINEERS E�PLOYED. THEY
HAVr TENDEn TO PLACE EMP�ASIS UPON EMPLOY�ENT OF YOU�G
ENGINEERS AFTER 2 TO 5 YEARS OF EXPERIENCE INCLUDI�� THOSE
WTTH THE PH.a. DEGREE SINCE MUCH OF THEIR E,GINEERING WORK 

rs OF A PrSEARCH C�ARACTER. CLEARLY. EXPERIENCED EN�INEERS
WILL 9E DIFFICULT TO EMPLOY 8ECAUSE THEY COM( �RO� SMALLER 
r.RA�UATI�G CLASSES T�AN T�E CLASS OF 19Bn • 

.2• i21Lf ,.. MA QI ll!!t A!iQ .!:!illQ.� l.Q Q.� .!iilDU!.!I EDUCATION.
THE CONSULTANTS SEE A GREAT �UTURE PROBLE� TN FILLING THE
N£ED OF HIGH TECHNOLO�Y INDUSTRY FOR INNOVATIVE ENGINEERS.
ALTHOUGH ALL INNOVATIVE ENGI�EEPS �TLL NOT HOLD TH� PH.D.
rEGRE�. rR EVEN A MASTERS DEGREE, THE GREAT �AJO?ITY WILL.
THE TEN-YEAR ZERO G�CWTH OF �EW MAST�R'S DEGREE ENfTNEEqs
HAS B�EN �CCO�PANIED 0 Y A 2� PERCE�T REDUCTIO� I� THE AWARD
0� PH.o. D[0REES IN ENGTNtERING, I.E., FROM 362G IN 1970 r,

2751 I� 19�1. �HE� ONE R�ALIZES THAT so�� 40 PERCENT OF
THESE PH.D. D[GRfES �p� r�RN�O PY �SP�I�N N!TIC�ALS ��o ALL 
THE �EST WOULD VE "•EEDED Fi1P. THE 1'.JEXT SE:VERAL YfARS TO 
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REFILL THE �RO�ING VACANCIES ON ENGINEERING FACULTIES, 
I�CUSTRY•s �PPORTU�TTY Tr FILL ITS INCREASING NE�O �OR 
INNOVATIVf ��GI�ff.PS SEE�S SLI� INDEED. IT WILL HAVE TO 
JOIN IN SUPPDRT OF EXOANDED P�.�. P��GRA�S. 

EVE� THOU�H THE �PCWING SHORTAGE nF JijNOVATIVE r� PH.D. 
[NGINEERS IS NOW F�LLY RECOCNIZEC. ANO �HEN FUNDS ARE 
FROVIJEO FOR CORRECTION• A NEAP DECADE �ILL STILL BE 
RrQUIREr T0 OVERCOM[ THE NEGLECT . OF TYE 1970•s. TH� 
TRANSFER CF INNOVATIV� E��I��ERS �Po� INrUSTRY TO UNTVERSITY 
AND VICE VE?S4 00ES NOT INCREASE T�� OVERALL POOL. FROM 
FRESHM�N TQ PH.O. IS FULLY SEVEN YEARS, O�TEN TEN. WE NEED 
TO BEGIN I�DOCTRIN�TIHG T�E MOST PRC�ISING YOUNG STUCENTS I� 
THE REWARD� OF RESF-ARCH ANO OF TEACHING TO IMPROVE OUR 
FACULTI�S OF 1990. ALL INDUSTRY NEEDS TO TAKE FAR "ORE 
SERIOUSLY ITS RESPONSIBILITY• COMPANY BY COMPANY. TC ASSIST

IN EVERY REASONAeLE WAY TO I�CREASE THE EFFECTIVENESS OF 
ENGINEERING FACULTIES. ONLY BY JOINT EFFORT OF ST�TE ��O 
FEDERAL GOVERNMENTS IN PARTNERSHIP WITH INDUSTRY CAN THE 
SCHOOLS OF ENGINEERING HOPE TO TRAIN AN AOEGUATE CADRE OF 
ADVANCED DEGREE ENGINEER�. HORE R ANO D ENGINEERS WILL BE 
ESSENTIAL �OT ONLY TO STI�ULATE HIGH TECHNOLOGY INDUSTRY BUT 
ALSO TO STRE�GTHEN ANO �OOERNIZE THE ENGl�EERING SCHOOLS 
THEMSELVES. 

THE CONSULTANTS UPGE THE GRADUATE SCHOOLS OF ENGINEERING 
IN VIRGINIA JOINTLY TO REQUEST FUNDS TO INCREASE SHAR?LY THE 
OUTPUT Of PH.O. ENfiINEERS. CONSIDERING THE HIGH SALARY

OFFERS BY INDUSTRY FOR THE TOP B.S. ENGINEERS• FELLOWSHIPS 
ANO ASSISTANTSHIPS AT 10.000 DOLLARS PfR YE�� AeOVE 
WITHHOLDING SEE� REQUIRED. ALSO• A MODERNIZING OF 
LABORATORY tGUIP�fNT AND A �4JOR INCREASE IN TECHNICIANS TO 
ASSIST OVERLOADED FACULTIES WILL BE �EEOEO. WITH SUCH AIDS.

DEDICATED FACULTIES wILL RE�AI� PESEiRCH PRODUCTIV� OVER THE 
PERIOD CLEARLY VISIBLE AHEAD kHEN THE ALTERNATE CHOIC� WILL

SE TO FILL FACULTY VACANCIES �IT� MEDIOCRE SC�OLARS w�o WILL 
SE �ISFITS WHEN THE DEVELOPING SHORTAGE OF ENGINEERS IS 
OVERCOME. 

!.Q.• f.bANNING QEf-C��PUS �B.QQRAMS IQ UPGRADE Y!.fi.llil..! 
��EERS. THERE tRE THREE MAJOR AGENCIES THAT PROVIDE 
roNTI�UI�G EDUCATION FOR ENGINEERS. THE �CST IMPORTANT FOR 
THIS STUCY ARE UNIVERSITIES. HO�EVER. IT IS RECOGNIZED THAT 
NEARLY ALL TECHNICAL SOCIETIES, SUCH AS ASCE, ASME• IEEE ANO 
AICHE. PROVIDE SHORT COURSES AND SEMINARS �ESIGNED TO Hf.LP 
ENGINFERS UPDATE TH�IP TEC�NOLOGTCAL BACKGROUNDS (A�PENOIX 
I>. ATTENDANCE AT TH�SE SHO�T COUPSES MAY �� FOR�ALIZED BY 
ftWARD OF NO�-ACJDE�IC CPEDITS. SO�E CO�SIOERATIO� HAS BEEN 
GIVE� TO �EQUJRING AN ACCU�ULATIC� OF surw �REDJTS FOR 
RETENTION OF EACH [�GINE[R•S LEGAL REGISTRATIO�. euT THr 
ADOPTION OF SUCH A REr.UIRE�ENT SEE�S UNLIKELY I� MOST 
STATfS. THE OTHER �lJO� ��URCE CF CO�T!NUI�G EDUCATION �OR 
ENGINEERS IS I�DUSTRY ITSELF. USUALLY A cc�PANY•S I�-HCUSE 
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�FFDRf AT CO�TINUI�� EDUCATION IS LIMIT(Q TO SPECIAL
T�AII\JH!·� c:-oR PFOSPl::C:!VE �A"J�GERS• OK Sf-JOF.T C(IURSES C�SIG�JED

•TO I� 1 CRE�SE KNCWLEDGE ":'I=" A SDECir.LIZATIO�.f !'1DORTH!T T(} T'-ff
CO�PANY•S IrMEDIATE �UTURE. THF I�STRUCTORS MJY RE COMPA�Y 
:MDLQY�f�• 0R C"URsrs �AY BE PUT 0� �y OUTSIDE CO�T�ACTrRS 
'JR CO'ISUL TM, TS. 

TH� RE�lI�CER 0� TµIS SECT!C� WILL G[!L ONLY WITH
LlNIVERSITY SFO�SCRfry PROGRAMS OF �ONTINUING EDUCATION FO�
��GI��rR�. r��IVIOV�L ��u�s�s t\r $OM� PR�G�AMS HAVE PfEN
CFFERED SY VP!, UVA ��D DOU IN RICHMn�o AND llSO IN NfRTHER�
VIPGr,ri. THf n.c. u�rv�RSITIES, M!T�LY Gf�RGE WASHI�GTO�
ft�D CATHOLIC U�IVERSITY, ALO�G WITH THE UNIVERSITY OF
�ARYLA�o. HAVE AT TI�rs HAQ RATHER EXTENSIVE COURSE
OFFERINGS IN NORTHERN VIFGINIA. euT FEW OF THESE AP 0 EAR TO
H�VE 9EE� "PLANNED PPO�RAMS" IN CO�TRAST TO COURSES GIVEN IN
RESPONSE TO A PERCEIVED NEED EXPR�SSED IN TERMS OF AVAILABLE
ENROLLEES CR TUITION INCOME. 

IF THE �EEO FOR CONTINUING EN�INEERING EDUCATION IN
RJCH�OND AND IN NORTHERN VIRGINIA HAD BEE� MET, A STUDY
WOULC NOT HAVE BEEN NEEDED. THE CONSULTANTS 9(LIEVE THAT AN
OMITTED FACTOR HAS 9EEN THE PLA�NING ANO CORRELATION OF
EFFORT BY THE UNIVERSJTI�S I�VOLVE� ALO�� WITH INDUSTRY �NO
THE O�GANIZED TECHNICAL GPrUPS OF ENGINEERS. [�PLOYED a.s.
ENGINEERS WHO HAVE THE OBJECTIVE CF DETAINING A �ASTrR•s
JEGPEE THP�UGH PART-TIME STUDY NFED A DEFINITE ANNOUNCEMENT
OF COURSES T�O TO THREE YEARS AHEAD IN ORDER TO ?LAN A
�EGREE PRO�RAM. EVEN THOUGH wE �ECOGNJZE T�AT ,NLY A
FRACTION OF SUCH PLANNED PRO��AMS WILL �E CARRIED TO
COMPLETICN. THE CH4LLENGE TO PROSPECTIVE STUDENTS TO BE
ENROLLED IN I DEFINITE �(GREE PROGRA� OF GRADUATE LEVEL IS A
�AJOR ATTRACTION. SINGLE COURSES CF DOUBTFJL 0� UNCEFINED
GRADUATE CREDIT CARRY NO OVERALL OBJECTIVE. SUCH
ENPOLLMENTS ARE SUBJECT TO NEGLECT SY DROP-IN, DROP-OUT
STUD��Ts. wHICH APPEAQS TO 8E THE CURRENT STATUS OF
CONTINUING ENOINEERING EDUCATION IN VIRGIN!�. 

ll• Tt:;"L;VTSTON--A T!;;:�HNOLOGY E!!E. SPREADING GPADUATF' 
f�I1£� �FF-CArPUS. AS ONE STUDIES THE DIVERSE INDUSTRIES 
OF NORTHERN VIRGINIA ANO THE MANY AND EVEN MORE DIVERSE
IMTERESTS �F TH� E�PLCYED ENGINEERS• THE CONCLUtIO� IS
INEVITAeLY REACHED T�AT �UCH OF THE LACK OF SUCCESS OF THE
UNIVfRSITIES IN �EETING THE CONTINUING EDUCATION NEEDS 0�
NORTHERN VIRGINIA'S ENGINEERS IS INHERENT IN THE GECGRAPHY 9 

TRAF�IC CO�GESTTON ANO SOCIAL STRUCTURE 0� THE AREA. 

DESPITE SMALL CIST�NC�S THERE SEE� TO BE NO EN:LAVES. 
P'ST��!'.." oc S!"ALL GRC'UP MF=:ET!!\ tf?S, INTERCliANG:'.: A.!IJD
CCM���ICATIO� IS SAI: TO B� DIRECTED TO AND �ROM WASHIMGTOV.
D • C • HF •:CE TH [ R [ I S � C' � IS T I NC T I V E CE �J T E � CR F O C AL P O I� T
OUTSIDE GF O.C. FRO� WHICH CONTINUING EDUC�TION MI�HT 5RD�
t '!D PR O SP� R • 
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THE SITUATION CESCPIBED REQUI�ES �UMEROUS LOCATIONS WHERE 
CLASS�S CAN BE OFFERED TO VERY S�ALL GROUPS WITH 

�CCOMPANY!N� HIGH COST OF INSTPUCT!ON PER STUDENT • 
FORTU�ATELY• POTH OF T�� CO�SULTANTS HAVE HAO EXTENSIVE 
EXPEPJENCE �ITH GOAOUATE ANO CCNTINUING EDUCATION OF 
�N�INEERS THPOUGH INSTRUCTIONAL TELEVISION. THEY �AVE FDU�D 
IT TO SE A SUCCESSFUL MEDIUM raR SPREADI�G G�ADUATE 
EDUC1HIOIIJ OFF CA�Pus. n-!E COURS�S IN Sr.ME HISTANCES MAY BE 
OESIG�ED �s �O�TINUING EDUCATio�. 8UT IT JS MORE USUAL TO 
eROA"CAST CA�PUS CL�SSE� OF AN AOVA�CEC U�OERGRADUATE ANO 
GRADUATE L(VEL. THUS• TV MAY PROVIDE A STABLE BASE OF 
cr.uRS�S R[QUIRfQ FQ� D�GREE PROGRAMS. CC�MONLY ONE-WAY 
VIDEO AND Tw0-WAY AUCIO IS PROVIDED FOR OFF-CAMPUS STUDENTS 
TO PA�TICIPATf. IN ADDITION TO THE CENT�AL 9ROAOCASTING 
STATTON• WHICH REQUIRES A MAJOR INVESTMENT• RECEIVING 
STATIONS MAY BE SET UP AT REASONABLE COST OF SOME 10.000 
DOLLARS PER LOCATION. SOME RECEIVING STATIONS MAY SE OPEN 
TO PUBLIC E�ROLLMENT ANO OTHERS �AY BE FOR THE EXCLUSIVE USE 
OF EMPLOYEES �F A SINGLE COMPANY. THE NUMBER OF OFF-CAMPUS 
ENROLLEES IS ESSENTIALLY UNLIMITED• THEY ADO TO THE 
PROFESSOR•S INFLUENCE AND MAY REDUCE THE COST OF EDUCATION 
PER STUDENT. 

THE CONSULTANTS VISITED TWO OPERATING STATIO�S FOR 
INSTRUCTIONAL TELEVISION. THE FIRST WAS THE BROADCASTING OF 
SOME 30 AOVANC£D AND GRADUATE CLASSES FOR ENGINEERS BY THE 
UNIVERSITY OF MARYLAND CAPPENOIX Gl. THIS OPE�ATION 
STEMMING FRO� COLLEGE PARK SHOULD eE VISITE� BY ANYONE WHO 
QUESTIONS OR WISHES �ORE INFOR�ATION ABOUT THE TECHNOLOGY 
INVOLVEr.• INCLUDING CLASSPOOM ARRANGfMENTS• ETC. THE SECOND 
INSTALLATION VISITED WAS AT THE CENTER FOR EXCELLENCE IN 
WILLIAMSeURG. IT IS A TWO-WAY VIDEO AND TWO-WAY AUDIO SET
UP THAT GIVES SPECIAL INSTRUCTION FOR GROUPS OF ?UBLIC 
SCHOOL TEACHERS. IT COULD BE ADAPTED TO gRJN; o�u 
E�GINEERING CLASSES OF A GRADUATE ANO CONTINUING EDUCATION 
NATURE TO RICHMOND. THE UNIVERSITY OF �ARYLAND'S BROADCAST 
OF 25 MILES COVERS MUCH OF NORTHERN VIRGINIA INCLUDING THE 
CONTINUING EDUCATION CENTER OF VP! AT DULLES AIRPORT. 

TO GIVE ALL OF THE ARGUMENTS FO� ANO �GAINST RELIANCE 
UPON INSTRUCTIONAL TELEVISIO� FOR SOLVING MANY ANO PERHAPS 
�OST OF NORTHERN VIRGINIA'S PROeLEMS OF GRADUATE A�D 
CONTINUING EDUCATION IN ENGINEERING WOULD BE TO COVER A �ELL 
TRAVELED PATH FIRST OPENED BEFORE 1970 IN FLORIDA ANO N�W 
USED IN A NUMBER OF LOCATIONS. FORTUNATELY• IT IS NOT 
NECESSARY FOR THE COMMON�EALTH OF V!RGINIA T0 DECIDE WHETHER 
OR NOT IT SHOULD INVEST ABOUT A MILLION DOLLARS TO BRING UVA 
GPAOUATE ENGINEERING CLASSES TO ,oRT�ERN VIRGINIA AS 
CURRENTLY BEING STUDIED. INSTEA�• AT REASONAPLE COST TWO OR 
THREE EXPERIMENTAL STATIONS �IGHT PE !�STALLED TO RECEIVED 
THE E�GINEERtN; CLASSROO� BROADCASTS OF THE UNIVERSITY OF 
MARYLAND. THE CONSULT�NTS HftVE NO HE�ITANCY IN RECOMMENOI�G 
A DETAILED STUDY OF THIS PATH FCR DEVELOPING AN ESSENTIALLY 
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FULL-SCALE EXPERIMENT OF SOME 3J TELEVISED CLASSES. THUS 
T4E A:�OEMIC AND INGUST�!AL �EACTro,s A�D vr�WPOINTS COULD 
8E DETEP�INEQ AT REASONABLE COST �E�ORE COMMITVE�T c� FUNDS 
TC EXT�NO T�C [NGI�EfRING EDUCATIONAL SERVIC�S 0F UVA, COU, 
A�D IN ru� TI�E V 0 I. OVER A LARGE FRACTION OF THE 
r.O!'AMOIIJWE!LTH. 

1 2 • .:.Q!.f.Q TO £. C' n R 2�:. E,P Of: P A MS , S T ,PJD !EC S !t!: �B.rQ.11 
TRAN�:.[!• r r..: f t-JTSTOPY OF=' COURSES T.A U(;HT r:iy OR Ul\!DER THE 
AEGIS OF A HALF DOZE� UNIVERSITI�S FROM VIRGJMIA, O.C. A�D 
MARYLAND rs NOT NOW AND IS UNLIK�LY TO APPEAR IN THE FUTURE 
AS A COORDINATED VE�TURE. UNLESS THE FUTURE INCLUDES A 
UMIFIED EFFCRT AT COOPDINATION OF cou�srs� OEGREE PROGRAMS, 
STANDARDS, AND TRANSFER OF DEGREE CREDIT, THE CONSULTANTS 
DOUBT Tr-AT I�PROVEMENT TN PLANNING STUDENT PROGRAMS WILL 
OCCUR. THE POSSI8LE AVAILABILITY 0� TELEVISED INSTRUCTIO� 
IS ANOTHER FACTOR REQUIRI�G ACCE 0TANCE ANO AGREEMENT OF THE 
INSTITUTIONS INVOLVED• 

THERE ARE MANY ORGANIZATIONAL CCNCEPTS FOq THE CONTROL OF 
STANDARDS ANO FOR THE TRANSFER OF CREDIT BETWEEN 
INSTITUTIONS THAT SEEM TO WORK REASONABLY WELL. THE 
ADDITION OF INTtRINSTITUTIONAL PREPLAN�ING OF STUDENTS• 
PROGRAMS. INCLUDING THE POSSIBLE OBJECTIVE rF AN OFF-CAMPUS 
DEGRE�, INCREASES T�E NECESSARY LEVEL OF COOPERATION. THE 
CONSULTANTS HAVE ACCEPTED T�E FOLLOWING WORDING FROM THE ACT 
OF TH� GENEPAL ASSEMALY OF VIRGINIA ESTA8LISHIN� THIS STUDY 
AS A REQUEST FOR WHAT�VER LEVEL OF COOPERATION AND OF 
COORDINATION ·IS NECESSARY. THE ORJECTIVE IS TO PROVIDE 
"GRADUATE INSTRUCTION AND CONTINUING EDUC AT IO� IN 
ENGINEERING IN VIRGINIA'S URBAN CORRIDOR"• 
"THE STATE COUNCIL OF HIGHER EDUCATION SHALL STUDY THE 
NEED FOR GRADUAT� INSTRUCTION AND CONTINUING EDUCATION 
IN E�GINEERING IN THE RICHMOND AREA ANC IN �ORTHERN 
VIRGI�IA ANO THE POTENTIAL FOR A COOPERATIVE FROGRAM TO 
�EET SUCH A NEED y e ONE IS DETER�INED TO EXIST." 

!t!.[ �O'JSULTANTS �f FOUND ! �ITQ fil �� �ll!.EERI"lG
t..fil!£.!,TIO"IAL fE.�� !!ill � ! NEED EQB.. � PETTER £QQ.E.Q1NATI01\1
Q..E l.lSTITYTTO�ILL rFFER!N� TO ENCOURAGE O(GREE 03JECTIVE�. THE 
NECESSARY LEVEL OF CCOPERATICN AMCUNTS TC THE ACCEPTANCE OF 
C00RDINATI0N THRCUGH A� INTER-INSTITUTION•L eCARD CF SUCH 
ACAOf�IC DECISIONS AS CRE8IT-TRANSFER• STANDARDS OF QUALITY FOR 
GPAOUATE :CURSES, AND PREPLAN�ING OF STUDENT PRO�RAMS. TO 
ENCOU�AGE THE ESSENTIAL LEVEL OF COOPERATION THE IMSTITUTICNS 
INVOLVED S�OULD eE REPRESENTED ON THE I�TER-INSTITUTION�L BOARD 
(!18) BY THEIR DEANS OF ENGINEERING. A MAJORITY OF THE eoA�O 
SHOULD eE ENGINEERS. SUGGESTIONS FOR IM 0LEMENTATION INCLUGI�G 
THE ����CT o� TYF RUDGETING P ° CCEDURE UP�� T��TITUTIONAL• COLLEGE 
��n DEPARTM��T�L COOPER�TIO� WILL QE CCVEREr IN �cLLOWI"JG 
S F"CTTO"JS • 
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l�• !iI.l.!IlON§.tilJ: QE. EQDGE"TINr-. PROCECUR(� IQ. OFF-CAMPUS �B,VICE.
THE PROBLE� 0F AC�IEVING PRE-PLANNED rFF-CAMPUS GRADUATE A�O 
CONTINUING EDUCATION FOR ENGINE�qs IS ryFTE� EXACERBATED BY A

UOGETPJG SYSTE� Tl-'AT ALLOCATES ALL COSTS NJ THE 9ASIS OF A
f.SIRABLE CAMPUS �OOEL R!THEP THAV AN OFF-CAMPUS MODEL. FACED

WITH SHORTA�E nF FACULTY AND WITH AN OVERL�AD "F U�OERGRADUATE
STUDENTS THE ENGINEERING DE�N IS PREDICTABLY UN�TLLI�G TD NEGLECT
THE �E�DS CF FULL-TIME CtMPU� STUrr�TS TO PROVIDE CO�TINUI,G
EDUCATtOM CLASSES FOR PAPT-TT�E OFF-CAMPUS PARTIC!PA�TS.
Df�ART��NTAL CHAIPMEN ARE EVEN MORE �E�ATIVE IN THIS REGARD WHEN
THEIR �UDGETS on NOT SEEM TO t�CLUDE THE FULL COSTS CF OFF-CAMPUS
INSTRUCTION. THE DEPARTMENT CHAIRMA� ALSO MUST ASSIG� 8DTH
CA�PUS AND OF�-CA�PUS TE4CHING LOADS KNOWING THAT THE STRAIN OF
COMMUTING TO TEACH OF� CAMPUS IS SELDOM ACCEPTED RY CHOICE BY
RESIDENT P�OFESSORS. 

TO SOLVE IN PART THE DIFFICULT PROBLEM OF STAFFING AN OFF
CAMPUS PROGRAM• FULL COSTS SHOULD BE RETURNED TO THE ACADEMIC

DEPARTMENT I�VOLVEO. OTHERWISE THE END RESULT WILL BE A iRAOUAL

LOSS OF FACULTY INTEREST ANO A DPYING UP OF THE OUT?UT OF
CONTINUING EDUCATION CE�TERS OR PROGPAMS. IT rs ESSENTIAL TO
AVOID MIXING THE COSTS OF OFF-CA�PUS INSTRUCTION WITH THE ANNUAL

OEPART�ENTAL BUDGETS. A CLEAN-CUT SEPARATION rs THE MOST
DESIRABLE PROCEDURE. IF THE CONCEPT OF AN INTER-INSTITUTIONAL
BOARD TO ASST�� RESPONSIBILITY FOR EACH PARTICULAR SEG�ENT OF 
CCNTINUING EDUCATION IS ACCEPTED. THE eoARD SHOULD THEN AUTHORIZE 
P4YMENT TO EACH INSTITUTION TO MEET THE FULL COST OF PROVIDI1G 
THE' rESIRED OFF-CIIMPU� SERVIC�. ANY PENEFIT FROM SUCH RETURNED 
UNDS SHOULD ACCRUE MAINLY TO THE TEACHING DEPARTMENTS THAT

ROVIDEO THE SERVICE. 

l�• OPPORTU�lll E.Q..f! � TO £.Q.QROI�A![ !N. ENGINEERIN� CC-OP
e�GRA�. THt SURJ�CT OF UNDERGRADUATE ENGINEERING EDUCATION IS
NOT CENTRAL TO THIS STUDY. I� A PREVIOUS STUDY AND REPO�T DATED
MAY l• 1980 THE FIRST CONSULTANT REPORTED THAT UNDERGRADUATE
E�GINEERING ENROLL�ENT IN THE FOUR ACCREDITED COLLEGES OF
E�GINEERIN� IN VIRGINIA IS AT LEAST AVERAGE FOR A STATE OF SOME

FIVE MILLION POPULATION (APPENDIX D>. AFTER CONSIDERATION OF THE
TWO AREAS SUGGESTED AS POSSIRLE LOCATIONS FOR NEw UNDERGRADUATE
A�D MASTER'S L�VEL COLLE�ES OF ENGINEERI�G THE CONSULTANT NOTED 
I� THE MAY 1980 REPORT THAT RICHMONO•S 600.000 POPULATION IS ONLY
6C PERrENT 0� THE POPULATION BdSE NEEDED TO FULLY SUPPO�T A�
AVERAGE SIZE COLLEGE OF ENGINEERING. THE POPULATION easE OF
1.200.000 IN NORTHERN VIR�INIA WOULD PROVIDE ADEGUATE POPULATION
SUPPORT IF � NEW ENGINEERING SCHOOL �ERE GREATLY �EEDEO.
Hr.WEVER. VISITS TO FOUR ACCREOITE� �NGINEERING SCHOOLS IN
w,sHINGTO�. c.c. ESTAPLISHED THE FACT THAT ALL FOUR WERE
u�JDE�ENROLLErJ ,urn WERE SEEKING ADDITIONAL STllr)E "'fTS. HENCE, 
WITHIN A CT�CLE CF 25 �ILf-S RACIUS FROM DC�NT�WN �.c. IT w�ULD BE
EXTRE�ELY DIFFICGLT TC JUSTIFY ESTA�LIS�ING ANOTH�R COLLEGE OF
E�GJ�EERI�G. EV[� IN THE CO�PETITIVE �ATTER �F COST TW� CF TYE 
FCUR C.C. SCHrCLS GF [�GI�EERING HAVE EITH�q HE�IU� 0� LOW 
TUITIOM (A�PE�DIX J> • 
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WHILE INVfSTI�ATIN� ThE NEEDS OF RICH�CNn INDUST�Y FOR
ErJGINEERS. IT E[CA1'4E f.VIOE\!T TO THE cor,:SLJLTANTS T t 'f.T JNE RESOURCE 

•NCT ��ING ��LL UTILIZE] rs THE �ESIOE�TIAL PrPULAT!ON OF 
�ICHMCND. THIS P�PULATI"N IS H�AVILY 0 LACK ANO IF FINA�CIALLY 
ABLE TC PAY THE cnsr OF AN ENGTNE�RI�G OF TECHNOLOGY 4-YEAR 
EDUCATI0N, ITS YDUTH WOULD TH:::\! 3E RECRUITED ACTIVELY 1:Y LCCAL
INDUSTRY. T�E CONSULTANT ALS� ��UND T�AT RICHMCMO I�OU�TRY <I�
C0�T�AST TO THE INDUSTRY OF �ORTH�RN VIPrtNI�> PAO �XPERIENCED
SUCCES: I� TH� HIP!�G. USE �ND c�TENT!r� OF CO-OP STUDE�TS A�D
W0ULD GLADLY f.MPLnY �OR: WHf� AVAIL!PL[. TH[Sf TWO P.TTS OF
I�FORrATION HAVE EEEN COM�INEC !�TO r�r �CLLO�IN� RECOMMENDATIO�
TO VCU. 

EECAUSE OF ITS COWNTO�N RI�MMQNn L0CATIGN AND ITS BACKGROUND
OF SUCCESSFUL ENROLLMENT OF MINORITY STUOENTS, VCU COULD I�ITIATE
A CO-OP E�GINEERING PROGRAM OR PROGRA�S B�SEO ENTIRELY UPON LOCAL
INDUSTRY FOR STUDE�T EMPLOYMENT IN ALTERNATING TERMS. IT �OULD
BE UNNECESSARY FOR VCU TO TE�CH ADVANCED ENGINEEPING CLASSES AND
IT SHOULD NOT DO DO. THf STUDENTS• HALF TIME EMPLOYMENT INCOME•
COMBINED WITH THF. LOW COST OF LIVING AT HOME WHILE EMPLOYED 
LOCALLY, WOULD PPOVIDE ALL OR MOST OF THE C�ST CF TUITION PLUS 
BOARD AND ROOM FOR THE JUNIOR AND SENIOR YEARS AT VPI, DOU OR 
UVA. THE STUDENTS COULD COMPLETE THE FRESHMA� AND SO�HOHORE 
YEARS AS vcu ro-OP STUDENTS OR 9Y INCLUOI�S FULL TIME EN�OLLME�T
FC� ONE' Y�AR TO S�<ORTEN THE DEGREE PROGRAM. THE EMPHASIS SHOULD
9� PLACED JN LOC�L EDUCATION FOP THE �IRST TWn YEARS, LOCAL HALF-
TIME CO-OP EM�LOYMENT AND, UPON GRADUATION, LOCAL E�PLOYMENT
FULL-TIME IN A KNOWN AND DESIRED ENVIRONM�NT. 

TO PROC.UCE A SUCCESSFUL CO-OP ENGINEERING PROG�AM VCU WOULD
NEED TO S�T UP AN ADMINISTRATIVE OFFICE. IT SHOULD E�PLOY AN
ENGINEER WITH PRCMOTIONAL QUALITIES WHO WOULD �IVE HIS [NTIRE
ATTENTION TO THE' TASI<' OF FORl'AING co·1TACTS WITH LCCAL INr.USTRY.
WITH THE �DUCATIONAL INSTITUTIONS AND W!TH HJS cn-oo STUDENTS.
CONSIOERI�� THE VIEWS EX 0 RESSED BY LOCAL RICHMOND INDUSTRY, THE
CO�SULTANT SU�GESTS THAT THE FIRST EFFORT SHOULD nE TO ACHIEVE AN
ACTIVE• CO-OP MECHANICAL tNGI�EERING PROGRAM TO BE FOLLO�ED LATER
BY CO-OP �LECTRICAL ENGINEERING. NO SI�ILAR RECOMMENDATION C�N
BE �ADE TO GMU 8ECAUSE ITS LOCAL POPULATION AND THE INDUSTRY OF
NORTH�RN VIRGINIA SHOW CTSTINCTIVELY DI�FERENT CHARACTrRISTICS
TPAN RICHMONO. INSTEAD, THE G�U BACCALAU�EATE ANO 0 ROPOSED
MasTER'S PROGR��s IN COMPUTER SCIENCE APP�AR DESIRABLY F!TTED TO
THE INOUST�Y OF N0RTHERN VIRGINIA. 

12• �£Y. iITUATEQ IQ �DINAT[ E.�� E.Q.R UPGP.AQING E.l!;l:!.!1Qfill
�.lliz,INEEE.§.. THE USUAL SITUATION WH�PE OFF-CAMPUS CLAS�ES A�E 
OFFERED NE:AR T!--fE CE�:TER OF A �ETP.OPOLITAN APEA rs FDR THE
STRONGEST ��GINE�RTNS COLLEGE PARTTCIPA�T TO DOMI�ATE THE PROGRAM
AND TO PRCVIO� MINIMALLY rECESSARY corRDINATION. THIS MOCEL DOES
NCT EXIST EITHER T� RICHMC�D CTR IN NOPTHFRN VIRGINIA• NCR DOES IT
SEEM LIKELY TC D�VELOP. HOW[VER, THE CO�SULTANTS FINO NO SERIOUS
O�STACL� Tn A L0CAL NON-�N�I�EFPI�S U�IVERSTTY �F ESTA9LISHED 
GF,ADUATE STAN'.:JARl)S BEING- ASSIGNED THE FUNCTION OF LOCAL 
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COORDINATION OF A CONTINUING ENGINEERING EDUCATIONAL PROGRAM. 
SINCE VCU IS CCNVE�IENTLY LOCATED IN THE CENTER OF RICH�CNO. IT 
COULD SE�VE THE FUNCTION C� COORDINATOR �HILE BEING CONTROLLED 8Y 
THE INTER-INSTITUTICN�L BOARD FOR ENGINr.ERING. THIS CONC�PT FOR 
COOPDINATION SH�ULD CRAW THE SUPPORT OF ALL ENGINEERI�G 
E�UC�TION�L r,rrPFSTS REC!USE 11) ALL THE ACCREDITED E�GI�EERING 
S:::HOQLS IN VIRr;P4IA ARE OVERLOAOEOe A!\10 <�> EACH HAS HAO A LESS 
T�A� �USPJCIOUS EXPERIENCE IN PPOVIOI�G CONTINUI�G EDUCATION IN 
RTCH�O�O FOR F�GT�EfRS. 

THE OETA!LS �F ESTABLT.SHING AN AD�INISTRATIV'.. OFFICE AT VCU 
F�R �N�I�[ERIN� C�N �E L�FT TO LOC6L P;ocEDURES A�D TO vcu•s 
Kr'OWLEDGE ANO rXPERIENCE. CLEARLY THE DIRECTOR SHOULD BE AN 
E�GINEER. HE S�OULn P�PORT JOINTLY TO THr ,PPROPRIATE vcu

ADMINISTRATOR ANO TO THE INTER•INSTtTUTIONAL BOARD FOR 
ENGINEERING EDUCATIONAL COORDINATION. GNE BOARD ANO A SINGLE 
AD�INISTRATIVE OFFICE COULD OPERATE BOTH THE SUGGESTED CO-OP 
ENGINEERING PROGRAMS OF VCU AND TH� COORDINATION FUNCTION IN 
RICH�ONO FJR GRADUATE AND CONTINUING EDUCATION IN ENGINEERING. 
THE CONSULTANTS' �ELIEF THAT THE COORDINATION FUNCTION CONDUCTED 
THROUGH VCU-IIB WOULD PROVE SUCCESSFUL IS BASED UPON THE 
FCLLCWING: Cl> THERE IS LITTLE EVIDENCE OF PREVIOUS ATTE�PTS AT 
CCOPERATION OP COORDINATION OF PROGRAMS• (2> RICHMOND•S 
SATISFACTION �ITH THE PRESENT AVAILABILITY OF �EW S.S. ENGINEERS 
WILL DISSIPATE AS THE SHORTAGE DEVELOPES TOWARD 1985• <3> THROUGH 
COORDINATION• STUDENTS WILL �E ASSURED OF OPPORTUNITY FOR 
COMPLETION OF A PL4NNEO ?�OGRAM• ANO THIS INFORMATION WILL DRAW

POTENTIAL STUDENTS INTO THE PROGRAM. DOUBTLESS, ACTIVE 
RECRUITMENT WILL BE NECESSARY AT FIRST, BUT AS INFORMATION OF 
BOTH OFFERINGS AND DEGREE ORJECTIVESe AS WELL AS LESS AMBITIOUS 
PLANS ARE DISSEMINATE�. THE PROGRAM SHOULD �ECOME SELF GENERATI�G 
YEAR AFTER YEAR. 

li• fil1Y �I1U!IE!l . .!.!l �oopor�!.If: !t.!1.Q� IQ ��!!Qt llQ..iI�t�li 
�l.B.il�IA �rt.a.LNEgR§. THE LOCATION OF GMU• SOME 15-20 MIL�S 

. S�UTHWEST OF DOWNTOWN WAS�INGTON, �.c., PLACES IT WELL WITHIN THE 
SO-CALLEO BELTWAY OEVELCPME�T OF THE INDUSTRY OF NORTHERN 
VIRGINIA. WITH NO ACCPEDITEO ENGINEERING SCHOOL OF VIRGINIA 
WITHIN CO�MUTING DISTANCE, GMU IS THE COMMONWEALTH'S LOGICAL 
AGENCY FOP COORDINATING THE EFFORTS OF ALL VIRGI�IA ENGINEERING 
SCHOOLS TO PROVIDE GR�OUATE A�O CONTI�UINS ENGINEERING EDUCATION 
IN NORTHE�N VIRGT�IA. THIS �FFORT SHOULD NOT BE A SIOELI�E 
ACTIVITY OF THE PRE-ENGINEF.RING FACULTY 0� GMU. IT SHOULD BE A 
SEPARATE AD�INISTRATIVE UNIT <GMU-IIB> HEADED SY AN ENGINEtR 
REPORTING TO THE INTER-INSTITUTIONAL BCARO F�R ENGINEERING IN 
REGARD TO ITS ACTIVITIES OF COORDINATION ANO INSTITUTIONAL 
COOPERATIO�. 

THE SCHEV CONSULTANTS ARE RECOM�ENDtN� THAT THE COMMO�WEALTH 
INVESTIGAT� THE CCSSIBJLITY �F A CO�TRAr.T WITH TH� UNlVfRSITY OF 
MARYLA�O TO PROVIDE CLASSROOM TELEVISION FOR GRADUATE A�� 
CONTIMUING ENGINFERING EDUCATfON !N NORT��PN VIRSIN!A. IT WOULD 
et TH: RESPONSIBILITY OF GMU·II9 TO AP.RAN�E FOR ONE CR MORE 
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(PROBAPLY THP�E) VIE�IN( STATI�NS SOUTH OF wasHINGTO� WHERE
E�ROLL�O STU:fNTS COULD PARTICIPATE THROUGH ONE-WAY VJCEO A�O 
T�O-WAY AU'.HO P� STAN['APD GPA:;t.;�TE OR OTf-iER AOVA!l;r.EO ENGI�EERI�G.CLASSES. T! 1 IS FULL SCAL: '::"XP[Rir.,Ell.!T WITH CLA.SSPGQM TfL�VISIOl\f 
F1� T�E �uR�os� CF �O�fR�IZINS TH� 8ACKCR0U�0S OF BELTWAY 

E\GINEERS SHCULD EE YQNIT�REC F0R THE INTER-INSTITUTIONAL BOARD 
FrR ENGI�EERING PY TH� GI=ECTCP 0� TME NORTHE�N VI�GI�IA �R G�U-
IE� OFFICE. AT ThE (•JO ';F ONf TC TWO YEARS, THE GMU-IIE OFFICE
s��ULD H•VE ACCU�ULATED SLJ F FICI[�T DATA rN �NROLLME�TS ANO
c r �PLETIO�S CF THE TEL�VTSI01 STUDENTS FOP TY[ DIRECTOR TO
RECC W ��ND ETTHfQ CO�Tl�U�T!f�, (XTENSIGN, I�PROVEHE�T OR
Tfq�INATION OF THE TV EXCEF!Mf�T. 

A� IMPORTANT P��T OF TH� DUTIES OF THE SMU-II8 OIQECT1R SHOULD
Bf TO SEEK CCOPERATI0� QF THE a.c. U�IVERSITIES T4AT PROVIDE
CONTI�UING EDUCATION CLASSES I� NORTHf.RN VIRGINIA. THE M•JOP.ITY
OF THIS ACTIVITY APPEARS TO BE THAT OF GEORGE WASHINGTON
UNIVERSITY. IF ONE CENTER CF INFORMATIO�. THAT rs. THE GM.U-IIB
OFFICE• CAN PROVIDE INFORMATIO� ON CONTINUING EOUCATIOM CLASSES
TO BE TAUGHT SE U ESTER eY SE�ESTER. THE OESI�ES OF STUD�NTS TO
PLAN PROGRAMS OF MORE THAN ONE TERM DURATION SHOULD ENCOURAGE A
WILLINSNESS CF ftLL THE COOPERATING ENGINEERING SCHO�LS TO
ANNOUNCE OFFEPI�GS A YE4R OR MORE IN ADVANCE. AND SUCH
A�NOUNCEME�TS SHOULD BE MA�E ONLY AFT(R UNNECESSARY DUPLICATIONS
HAD 9EEN ELIMINATED ANQ C0URS(S ADDEO TO SATISFY \EEDS EXPOSED BY
SURVEYS ANJ OTHER ACCUMULATED DATA FRO� THE GMU-IIB OFFICE. THE
CONSULTANTS SEE THIS COORnINATING SERVICE AS THE CRITICAL FACTO�
NEEDE� TO ASSUPE AN ON-GOING PROGRAM OF GRADUATE ANO CONTINUING
EDUCATION �OR NORTHERN VIR�INIJ. 

11• IMPORTANCE .Qf �n�-CREOIT COURSFS [QB. 1����b�li�!b. 
�!lQ.�IZATICN. THF CENTRAL THRUST OF THIS STUQY HAS eEEN TO
DETERMI�E HCW THE VIRGINIA COLLEGES 0� ENGINEERING CAN BEST
PROVICE OFF-C�MPUS GR�OUATE A�D CONTINUI�G EDUCATION IN RICHMO�D
ANO NORTH�RN VIRSI�IA. T�ERE AR� OTHER INDUSTRIAL ENCLAVES OF
S��LL�R SIZE THAT CANNOT JUSTIFY EQUIVALENT SERVICE. THE
PRESENTATION OF NON-CREDIT COURSES SPECIFICALLY nESIG�ED FOR THE
ENGINEERING E�PLOYEES OF AN INDIVIDUAL COMPANY ALSO SERVE A
SOMEWHAT SIMILAR PURPOSE. THEY MAY BE GIVEN PY A UNIVERSITY
PROFESSOR OR �y AN INDUSTRY SPECIALIST. THE USE OF ADJU�CT
INSTRUCTORS FROM INDUSTRY TO TEACH HIGHLY SPECIALIZED INFORMATION
HAS A LON� HISTORY OF EFFECT!VE�ESS. 

THE NON-CREDIT COURSE �AY BE DESIGNED OF ANY L�NGTH ANO IT MAY
8E CONCENT�ATED I�TO A FEw DAYS OR WEEKS IN CONTRAST TO acADEMIC
SfMESTERS. AN INDUSTRIAL INSTRUCTOR �AY SE BETTER I�FORMlD ABOUT
THE STATE Of TH� ART INVOLVED THAN A UNIVERSITY PRtFESSOR.
THEORY �AY BE �INI�IZED A�� MCST a� THE CLASSROOM TI�E orvcTEO TO
DISCUSSIONS OF SUCCESSFUL TEC�NOLOGY PATHER THAN T�E BACKGROUND
SCIENCE T�VOLVEC. THfRE IS A PLACE ANQ A us� FOR BOTµ �CADE�IC
CCURS�S OF GRADUATE LEVEL AND NON-CREDIT COURSES ��CLLY U�RELATED
TO GRADUATE STUC'Y TN Erit;INE':RI\JG. AS THE ".;MU-NSF• STU!JY
I�OICATES, NORTHERN VIRGINIA MAY WELL �EEO AS VUCH �� �CRE
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ATTENTION TO UPGRADING ENG!NE�RS THROUGH SPECIALfZED NON-CREDIT
COURSES AS BY EXTENDING T UE CAMPUS UMeRELL4 OVER THESE INCUSTRIAL 

APEAS. IT SHQULO BE A� OBJECTIVE 0� THE INTER-INSTITUTIONAL 
CARD �OR EN�I'\JEE�TNG TO FXTE'•Jr T!.iE COORDIN�TING SERVICES OF ITS 
MU-II? OF�rcr A�D ITS VCU-JJQ n�FJCE TC �ON-CREDIT COURSES AS

WELL as �P�DUJTE C�EDIT PPOGRA�S. 

l.!!• £fill£h!Lil�,S .!"'0 RE�t;M-.,D;�AT!� Qf � CONSULTANTS. THE
cc,suLTANTS' CONCLUSJn�s AND PECC��ENDATIONS ARF INHERENT IN THE
TFXT OF TYE PEP0�T. HOWEVFR, THEY !RE ASSEM9LED HERE FOR
E�PHhSIS A�D ra�v��TENT R�FERENCE. THE RECOMMENDATIONS �?E ALSO
PLACEn IN �PGFR r� PRIORITY ACCORDIN� TO THE CONSULTANTS' VIEWS
CONCERNING THE NEEDS OF INDUSTRY IN VIRGI�IA'S URBAN COPRIOOR. 

1> A�POINT AN INTER-INSTITUTIONAL �OARD TO COORDINATE
OFF-C�MPUS COURSES ANO PROGRAMS OF GR�OUATE ANO
CONTI�UING EDUCATION FOR ENGINEERS EMPLOYED IN THE
UReAN CORRIDOR FPOM �ORTHERN VIRGINIA TO TIDEWATER.
THE VIRGI�IA ENGINEFRING DEANS SHOULD BE MEMBERS ANO
�HE MAJORITY OF �EMBERS SHOULD BE EN;I�EERS. GYVE THE
BCARO SUFFICIE�T BUDGETARY RESPONSIBILITY SO THAT EACH
fNGINEERING SCHOOL COOPERATING IN SUCH EDUCATIONAL
srRVI:E rs FULLY COMPENSATED �OR COSTS !�CURRED. OTHER
RESPO�SieILITIES AR� PLANNING FOR STUDENT DEGREE
PROGRAMS EXTENDING BEYOND ONt YEAR• MAINTAINING 

CONTI�UING CONTACTS WITH THE INDUSTRIES OF NORTHERN
VIRGI�IA AND RICHMOND. AND PROMOTING THE VALUES ,F
GRJOUATE AND CONTINUING EDUCATION FOR ENGINEERS OF iLL
AGE L::VELS. 

2) I�VESTIGATE THE DESIPABILITY OF AN AGRfEMENT WITH

TH� UNIVERSITY OF �dRYLdND TO SET UP A FULL-SCALE
EXPERIMENT FOR ONE YEAR IN THE TELEVISING OF GRADUATE
A�O :ONTINUING EDUCiTTON CLASSES FROM COLLEGE PARK, 
�ARYL�ND, INTO NORTHERN VIRGINIA. THERE SHOULD BE T�O
OR MORE TALK-BACK STATIONS IN CONVENIENT VIRGINIA
LOCATIONS FOR ENROLLED STUDENTS. WITHHOLD DECISIONS 0�
�RINGING TELEVISED CLASSROOM INSTRUCTION FRO� UVA TO
NORTHERN VIRGINIA• OP. FROM OOU TO RICHMO�Ot UNTIL A 
YEAR OF OPERATION OF THt MARYL�ND-VfRGINIA EXPERIMENT
HAS PE[N COMPLETED ANO ANALYZED FULLY AS Tn COST ANO
EFFECTIVENESS. 

3> INVESTIGATE THROUGH THE INTER-INSTITUTIONAL BOARD THE
DESIRABILITY OF ASSIGNINf TO GMU THE ESTABLISH�ENT OF A 
CAMPUS OFFICE TO SERVE AS THE HANDS OF THE IIB FOR NORTHERN

VIRGI�IA. THE OFFICE SHOULD BE ADMINISTERED BY A DIRECTOR 
WHO S�OULO Bf AN ENGINEER AND w�o WCULD BE THE COORDI�ATOR 
OF G�ADUATE ANO CONTINUING EDUCATICV FOR THE ENGINEERI�G 

--------------------

•�MU-NSF SURVEY AND REPORT ON USE ANO NFED FOR ENGINEERS IN THE
W.�SHINGTON �ETROPOLITAN A?EA IS lWAILABLf• 
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SC�OCLS OPfP�TING P�OGRAMS IN NORTHERN VIRGINIA. A NEW
LS::-VEL OF CO'JPE�ATio�· A'.\in cryo�DINl!TION ',HLL eE NEEDED TtJ

.INTER-RELATE CR(f'\IT'.3 [APNED THROUGH REGULAR CLASSROOM 
ATTENDANCE 4ITH OTH�PS FRO� TELEVISED CLASSES. A �AJOR 
ACTIVITY OF THE rIRf�To 0 SH�ULD �� TO DEVELOP CGRDIAL A�n 
EFFECTIVE �rPKI�G P�LATTG�S�IP �ITP THE SEVERAL TYPES OF
I�DUSTRY SERVED IN �ORTHERN VIP�I�IA BY THE SCHGOLS OF
ENGIN�ERI�G IMVOLVED. 

4) INVESTIGATE THROUG� THE INTER-INSTITUTIONAL BOARC THE
�ESIRE o 0 �!LLI�GNESS OF VCU TO �STARLISH A CA�PUS OFFICE TO
SERVE A� THE Ht�as OF IIe �nR THE RICHMO�r METROPOLITAN
AREA. EXCEPT �OR TµE EXPERI�ENT IN CLASSRO�� TELEVISIO�•
THE VCU-IIB CIRECTOR WOULD ��VE THE SAME R�SPONSI9ILITY �F
C�ORDINATION AS THE GMU-II8 DIRECTOR UNDE� RECOMMENDATION 3
ANO SECTIONS 12 A�O 15. 

5> INVESTIGATE• THROUGH THE INTER-INSTITUTIONAL BOARD. THE
WILLINGNESS OF VCU TO UNDERTAKE DEVELOP�E�T OF A �IGHLY
LOCALIZED CO-OP ENGI�EERING 9.S. PROGPlM DESIG�ED WHOLLY TO
MEET THE NEEDS OF STUDENTS AND OF I�DUSTRY I� THE RICH�OND
METROPOLITAN AREA. ABOUT ONE-HALF CF THE FIVE-YEAR PROGRAM
WOULD R� COMPLETED BV THE STUDENTS AT VCU• THE UPPEQ YEARS
BEING COMPLETED AT VPI&su. onu. OR UVA WHEREVER THE
APPROPRIATE CO-OP PROGRAM WAS OPERATING. VCU WOULD NOT Nf.ED
TO ANO SHOULD NOT �EVELO? UPPER CIVISION ENGINEERING COURSES 
WHICH ALREADY EXIST AT ACCREDITED ENGINEERil'JG SCHOOLS I"N

.VIRGINIA. RICH�ONO STUDENTS COULD LIVE AT HOME THE FIRST 
TWO YEARS� A�D ONE-HALF TI�E THE LAST THREE YEARS. HiLF 
TIME EMPLOY�ENT INC0ME SUPPLEMENTED BY LIMITED BORROWING
SHOULD MEET FINANCIAL PROBLEMS PARTICULARLY �OR MINORITY
STUDE�TS. THE DIRECTOR 0� THE VCU-IIB COO?O!NATIO� OFFICE
SHOULD SfRVE 4LSO AS THE DIRECTOR e r THE VCU CO-OP PROGR�M
BECAUSE eoTH PROGRAMS REQUIRE REGULAR CONTACTS WITH RICHMOND 
INDUSTRY eNC WITH THE COOPERATING sr.�OOLS OF ENGINEERI�G. 

1=• fil!�TIONS EoR IMPLE�ENTIN� THF ��NSLLTANT�!
a�QMMENOATTO�!S. THE FIRST STEP SHOULD RE TO DEV�LOP COOPERATIVE 
PLANNING AND ACTION BET�EEN THE ENGINEERING SCHOCLS INVOLVED. 
THIS WILL REGUIPE ESTA�LISHME�T OF A JOINT COMMITTEE. HER[ TERMED
THE INTER-INSTITUTIONAL BC�RD. TO �AKE THE SOARC EFFECTIVE IT
SHOULD INCLUrE THE VIRGINIA DEANS OF ENGINEERING, OFFICIAL
REPRESENTATIVES FROM VCU AND GMU AND REPRESENTATIVES OF
ENGINEERING ORGANIZATIONS A�D INDUSTRY. TO eE RESPECTED THE
3rARD SHOULD H�VE DECISION MiKJNG POWER WITHIN THE AREAS OF NEED
A�D PROVISION FOA CCNTI�UI�G EOUC�TiaN COURSES• ANO �ORF
l�PORTlNTLY PPOG�A�S CF CCURSES WHERE DEGREES• WHICH MUST �EMAIN
Ul\1DER UNIVF.'PSITY CONTROL• MAY �:.: INVOLV�"'• THUS t. HIGH DEG�EE OF
COOPERATICN WILL EE REQUIRED. 

TME SOARn SHOULD 8E �TN4NCED FD� OPERATTON JF TYO :JFFIC�S
HEAD�D BY E�CINEEqI�G DIRECTORS. nNE PREFE�ABLY AT -'.'.'.114U FOR 

�O�TH�RN VIRGI�IA d�D ANrTHER IN RIChMCNr PREFERABLY ON THE VCU 
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CAMPUS. THE OTHER IMPORTANT eu�GETARY FUNCTIO� Of THE BOARD 
wnULD RE TO AFPROVE RFIMBURSE�ENT OF COSTS OF TEACHING CONTINUI�G 
EDUC�TION COUPSES TO EACH [NGINEERING SCHOOL PARTIC!PAT!Nf=. T�E 
DETAILS INCLUDING THE QUESTION OF REIMBURSEMENT OF OVERHEAD WOULD 
R�QUIRE E4�LY ATTfNTION. 

THE CAPA8ILITY AT THE U�IV�RSITY OF MARYLAND T� COVER MOST OF 
NrRTHEPN VIRGIN!� eY ITS CURRENT eROADCASTS OF Sv�� 30 CLASSES 
FOR ENGINEE�S PROVIDES A MOST FO�TU�4TE OPPORTUNITY TO VIRGINIA

FCR LC�-COST TV EXPERTMENTtTIO�. 

AFTER �STABLISHING T�E GENERAL ACCEPTA�ILTTY OF THE TV 
TRANSMISSION, THE �OARD s�aULC NEGOTIATE rCR TWO tR THREE VJEWI�G 
STATIONS TO eE SET UP IN NORTHERN VIR�!NJ�. THE GUALITY OF DAILY

R[CE?TION• THE USE OF THE TALK-BACK FEATURE, THE WILLINGNESS OF 
I�OUSTRY TO PR�VIDE COMPANY VIEWING STATIONS, THE ADJUSTMENT OF 
WORK HOURS BY THE ENGINEER'S EMPLOYER TO PERMIT WORK-DAY

ENROLLMENT. AND OTHER FEATURES, INCLUDING ATTITUDES CF BOTH

EMPLOYER AND EMPLOYEE TOWARD THE VALUE OF THE TELEVISION 
CLASSROO�, CAN ALL BE TESTED BEFORE A LARGE STATE INVEST�E�T 
WOULD NEED BE COMMITTED. HAVING DETERMINED TH�T THE COLLEGE OF 
ENGJNE�RING �F THE UNIVERSITY OF· MARYLAND WOULD LOOK FAVORABLY 
UPON THE SUGGESTED COOPf.RATtVE EXPE�IMENT, THE CONSULTANTS 
RECO��END ANO URGE STEPS TOWARD I��EOIATE JMPLEME�TATION • 
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Appendix A 

An A.Ct ta require tJu, Slat.ti Council of Higher Education to conduct a study concerning 
gradufUtr and continuing education in engineering; and to appropriate funds. 

Approved APR 4 . t980 
Whereas. the Commonwealth bas a need for increased engineering and technological 

skills in its workforce to expand its economy and enhance industrial development; and 
Whereas. there are indications of an increasing need tor graduate instruction and 

continuing education in engineering in Virginia's urban corridor; and 
Whereas. there already exists in Tidewater an engineering school of high quality at Old 

Dominion University; and 
Whereas. it may be possible to employ this resource in meeting engineering education 

needs In the RJctsrnond area and In Northern VlrgiDia; and 
Whereas, the missions of Old Dominion University, Virginia Commonwealth University, 

and George Mason University are to meet the educational needs of their regions; and 
Whereas. these tllree urban universities bave agreed to work together in exploring the 

extent of engtnees:ing education needs and the poteotta• tor sharing their resources in 
meettng them; and 

Whereas.. it would be in the best interest of the Commonwealth to foster cooperation 
among institutions to meet sudl. needs rather than establish new schools or colleges; and 

Whereas, the State Coundl of Htgber Education for Vtrginia is responsible for promoting 
cooperation among the instttuttoas of higher education and for studying the 
Commonwealth's needs in higller education; .now, therefol"ey 

Be it enacted by the General Assernbly of Virginia: 
1. § J. Tiu, Sllztll Council of Higlur &:luc:ation sha/1 study th6 need for graduate
� and co� education in '11fgineering in tlut Richmond area and Northerrr
V-U'[finia and tlUI potanrial for a coapeativ,, program ta rr.eet such. a need if ans i3
dt,blrmiru,d ta tDdJlt:.. In condzu:t:bq/ tJu, sbuly th.II Council sha/1 consull. as it deems
IIIIIClfSS'Q1Y. with � of appropriata institutions of higher education and tJu, 
Virpia Soci«y a/ Profes$ional Engirulen. 77u, Council sha/1 report its findings and
recommtmdaaons ta tJu, Governor and General Assembly no later than December on11.
ninlltllflff lwndnld eigluy.
2. 1'hat there is hereby appropriated to the State Council at Higher Education tor the
purposes at this stlldy from the general fund at the State Treasury the sum at twenty-five
thousand dollars.

President of the Senate 

Speaker at the House at Delegates 

Approved: 

Governor 
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STATE COUNCIL OF HIGHER EDUCATION FOR VIRGINIA

ADVISORY COMMITTEE 

ON 

GRADUATE AND CONTINUING EDUCATION NEEDS 

IN ENGINEERING 

Dr. Ralph Baxter 
Associate Vice President

for Academic Affairs 
George Mason University 
Fairfax, Virginia 22030 

Dr. Dana B. Hamel, Consultant
Virginia State University 
Box C 
Petersburg, Virginia 23803

Mr. Alexander B. Sadler 
Member of Consulting Engineers

Council of Virginia, Inc. 
Dr. Murray Black 
Coordinator of Engineering
George Mason University 
Fairfax, Virginia 22030

Austin, Brockenbraugh & Associates
114 East Cary Street 

. 

Dr. John H. Borgard
Assistant Dean of 

Arts and Sciences 

Richmond, Virginia 23219 

Virginia Commonwealth University
Richmond, Virginia 23284 

Mr. Phillips L. Melville, P.E.
6116 Edgewood Terrace 
Alexandria, Virginia 22307 

Dr. S.A. Burnette, President 
J. Sargeant Reynolds Community

College 
1701 E. Parham Road (REBCOR)
P.O. Box 12084 

Richmond, Virginia 23241

Dr. John E. Gibson, Dean 
Engineering and Applied Science
University of Virginia 
Charlottesville, Virginia

Dr. Norton D. Harding, Jr.
Division of Engineering 
Northern Virginia Community

College 
Annandale Campus 
8333 Little River Turnpike 
Annandale, Virginia 22003 

Dr. L. E. Grinter
Dean Emeritus 
2256 N.W. 4th Place 
Gainesville, Florida 32603

Mr. J. Michael Mullen
Associate Director 
SCHEV Staff 

Dr. Paul E. Torgersen, Dean
College of Engineering 
Virginia Polytechnic Institute

and State University 
Blacksburg, Virginia 24061 

Dr. John A. Weese, Dean
School of Engineering 
Old Dominion University 
Norfolk, Virginia 23508

Dr. Marvin E. Wyman, Associate
Vice President for Research 
and Sponsored Programs 

Old Dominion University 
_________ Nc:>���lk, Vir_ginia 23508 

Consultants 
Dr. John C. Hancock 
Dean, Schools of Engineering
Purdue University 
Lafayette, Indiana 47907

SCHEV Staff 
Dr. J.C. Phillips 

•
Coordinator, Academic Programs

and Special Projects 
SCHEV Staff 



IICHMOND AND v1c1,-•-v• 

NaiM and Tltl• 

... llc:hard llandiard 
Vice President rar Admlnhtratlan 

M,. T.ct Carran 
Manager af Management Development 
and Training, tbnan le1ourc:e1 Group 

M,. ludalph Jianh 
Tedinlml Superintendent 

M,. H. S. S1cike1 
Training Supervhor 
Spruanm Research Laboralory 

M,. lapiand WyM 
Slaff Aldllant ta Penonnel Supervhar 
Spruanm Flbera Planl 

M,. lernmd Kaldc.awakl 
Manager, Admlnhtrallv• Servlc:a 
le111arch Cenler 

M,. labert O'Connor 
Staff En,lneer 

M,. Ar"- Pasquin• ., 

Vice Pre1lclenl far fllelneerlng 

C,oinpany and Location 

u,:_'7"""°"
II 

Et�I <:o,pa,atlan 
Richmond 

E. I. Dupont DeN-,1 
.... Co., llchmand 

E. I. Dupanl De�t
and Co., lldimand

E. I. Dupanl DeN-,,a 
and Co., llchmand 

Phlllp Morrh 
llchmand 

Phlllp Morrla 
Richmond 

Phlllp Marrh 
Rlchmand 

APPENDIX C 
lnatltutlont, lualne ... ,, Piofelllanal As.clatlont -, Socle�I•� 

Interviewed al:iaut Engl-lfll Needa 
In llc'-'d and Northam Virginia 

!!!!! NaaeandTitle 

Fn. 12, 1'80 M1. Su.. Salt•l•W 
Slaff Coor•natw, fllll-'• 0.........., 

Fn. 12, 1980 Mt. Wllllcn se...,.. 
,.,.,_, Minlnlatralar 
far .... ··-ch Cent• 

'"· 13, 1980 Mr. Jame• Mee-a., Jr. 
Dlrectar, E--ac Develapaiant 
OfOce 

Fn. 13, 1980 
Mr. lobert Sen• 
ltaad, i...1-1,.. Departnaeat 
1i,r-, of Fubllc Wodc1 

F•. 20, 1980 
Mr. L. Y. Pa•• 
Exemtlve Manager, Panannel 

Fn. 13, 1980 
aidS.cwlty 

Mr. Wllllan Staffonl 
Dlredor, fnipl.-ent and Salay 
Mllnlatratlan 

'"· 13, 1980 
M,. Ledl• Paalk 

Fn. 13, 1980 
Dlredar af fnel-1111 

Mr. Jhamaa Noah 

• The -larlly of visits la buslneue1 and lnllllud11111 In the Richmond area -re conducted In
the iprlng, 1980, when Dr. Grinter conducted a study far VCU on the e11glneerlng need1 In
the llclmond area.

Dr. <liarl .. o. lurge• 
Vice President far Acacletiilc Nfalra 
•id Provost

Mr. ic-th "· Murra, 
Aaalllallt Dean, Schaal of Englnoerfna 

Dr. Marvin Wpat 
Auoclate FtOVDlt for a......ch 
and Spanlllled Pragrama 

Pr • .)am E. Gib.I 
Dean, Schaal of Englneerfna 

Dr. lruce Nelaon 
Auadate FtOVOII 

Company and Location 

Phlllp Marrla 
.. � 

PhlllpMarrl1 
llclaand 

City af lic:a-id 

City of Richmond 

Virginia Eledrh: Power 
Ca •• Richmond 

Virginia Electrlc Power 
Ca. I lfdlfflOnd 

Allled Chemlcal C.orparatlon 
11ape-11 

Reynold, Metal Company 
llc:hmond 

Old Doinlnlan University 
Narfalk 

Old Dominion University 
Nodolk 

Old Dominion University 
Narfolk 

University of Virginia 
Charlolt .. vllle 

Unlvenlty of Virginia 
Charlotte1vllle 

� 
fell. 13, 1980 

Feb. 13, 1980 

Fn. 13, 1980 

Fn. 23, 1980 

Feb. 12, 1980 

Feb. 12, 1980 

Feb. 12, 1980 

March 10, 1980 

feb. 20, 1980 

Feb. 20, 1980 

feb. 20, 1980 

March II, 1980 

March II, 1980 



Name and Titl• 

Dr. Jame• Morgan, Jr, 
Daan d faQllty 

Dr, Lee Nichoh, Sr, 
Head, Electrical Engineering CurrlQllum 

Dr. Jay $QI lley 
Head, Civil Engineering O,rrlQllum 

Dr. Arthur Taylor, .k. 
Head, Med10nlcal Engineering 
O,rrlculum 

Dr. llenlamin Blanchard 
Director, Engineering Extension 

Dr. George A. Gray 
Associate Dean, Engineering School 

Dr. Paul E. T orgenen 
Dean, Engineering School 

Dr. JolVI Wilson 
Vice Pre51dent and Provost 

Mr. J. Michael Mullen 
As51stanl Director, Research and 
1nrormatian Systems 

Dr. J. C. Phillips 
Coordinator, Conth-.,ing Education 

Mr. Robert P, Schultze 
Asshtant Director, Finance and 
facllltle1 

Mr. Charles W. Tatum 
Gruduate Engineer Trainee Coordinator 

Mr. A. H, Poessler 

Ms. Deborah Yetzer 

Company and Location 

Virginia MIiitary ln111tute 
Lexington 

Virginia MIiitary ln1tllule 
Lexington 

Virginia Mllltary Institute 
Lexington 

Vlrelnla MIiitary Institute 
Lexington 

Virginia Polytechnic Institute 
and State Unlvenlty, Blacksburg 

Virginia Polytechnic ln11ltute 
and State University, Blacksburg 

Virginia Polytechnl c lnsll tute 
and Stale University, Blacksburg 

Virginia Polytechnic Institute 
and State University, Black.burg 

State Council of tlgher Education 
far Virginia, Rlchnond 

State Council of tlglier Education 
far Virginia, Rlchnond 

State Council af Higher Education 
far Vlr11lnla, RI chnond 

State Deparhnent. of tlehway1 and 
Tramportatlan, Rlclvnond 

State Water Control Board 
Rldimood 

State Water Control Board 
Rlchnond 

� 

March 11, 1980 

March II, 1980 

March 11, 1980 

Morch II, 1980 

March 12, 1980 

March 12, 1980 

March 12, 1980 

March 12, 1980 

March 31, 1980 

March 31, 1980 

March 31, 1980 

April I, 1980 

Af,11 I, 1980 

April I, 1980 

Name and Title 

Dr. S. A. Burnette 
l'realdont 

Mr, Earl W. Cameron 
D1v151on Chairman, Engineering 
and Engineering Technology 

Mr. Fred McConnell 
Head, l're-Englneerlng Program 

Mr. Allen R. Hommer 
Director, Bureau af Weller Supply 
Engineering 

Dr. Walter Ellaa 
Dean, School af Science and 
Technology 

Dr. Dana Hamel 
Consultant for Organizing 
Engineering Technology 1\-ogram 

Mr. Ike Ridley 
Head, lndustrlal Technology lnatltute 

Mr. Robert Wath 
pilef Executive Qfffc;er 

Dr. Ralph Baxter 
Associate Vice President for 
Academic Affaln 

Dr. Murray Black 
Director, Pre-Engineering Program 

Dr. Robert Ehrlich 
Chairman, Deportment of Physics 

Dr. David Powen 
Acodeml c VI ce President 

Come9ny and Location 

J. Sargeant Reynalda Community 
College, Richmond 

J. Sargeant Reynolds Community
College, RI chmond

J. Sargeant Reynold1 Coimiunlty
College, Richmond

Department of Health, State 
Division of Water P,09nm1, 

Richmond 

Virginia State University 
Petersburg 

Virginia State University 
Petersburg 

Virginia Stale University 
Petersburg 

A, H. Robbins 
Richmond 

George Mason University 
Fairfax 

George Mason University 
Fairfax 

George Mason University 
Fairfax 

George Mason University 
Fairfax 

1221!. 

Af,11 I, 1980 

April I, 1!180 

-'f,rll I, 1980 

Aprll I, 1980 

April 1, 1980 

Af,11 I , 1900 

Af,11 2, 1900 

April 2, 19110 

Feb. 21, 1980 

Feb, 21, 1980 

Feb. 21, 1980 

Feb, 21, 1980 



NOITHEIN VIRGINIA AND VICINITY** 

Ncaaandlltle 

NII• ac--th H. Mwray 
Aulstant Dean, Set-I of Enal-lng 

Dr. Jahn w ... , Dean 
w-1 of EnalnNrl• 

Dr. George E. Dieter 
0-., 5c:a-l of Enal-'ne 

Dr. AnlDld Selgel 
Dlredar of 1V Studio 

M,. Danald Mcarl-
bacullw Dlrec:tar 

Dr. ,Wllp ·-
.,._ of Enal..tng 

M,. Paul Ii'-
Aullt .. mcutlw Dlredor 

M,. Dan w., ...

Executive Dlredar 

Dr. St.,a-ttm,
Aullf_, Dean, 5c:a-l of Engineering 

Dr. Ji.. hlr 
AIIOdale Dean, Engl...,1118 and 
Applied Sdenc:a 

Dr. ltirold Uabawllz 
0-., fnslnNrlna and Applied 
5dac:e 

� and location 

Old Danalnlon l.Wvenl!r 
Narfolk 

Old 0-lnlon I.Wvenl!r 
Norfolk 

I.Wvenl!r of Maryland 
Coll• Park 

I.Wvenlly of Maryland 
College Park 

American Society far fnalANrlne 
Ecl,c:atlan, D. C. 

Unlvenlly of the Dlllrld 
of Columbia 

Natl-I Sodety of Ftofeulonal 
Enalneen, D. c.

Natl-I Sodety of Fror..Janal 
E,vlnNn, D. C. 

Howaid 1.Wv•:z Dlatrld of Col la

Georga Wmhlngtan 1.Wvenlty 
Dbtrld of C.olumbla 

Geo,ge Wmhlngtan LWvenlty 
Dbtrld of C.olabla 

� 

oc:t. 17, 1,ao 

Od. 17, 1'80 

Od. 20, 1'80 

Oct. 20, 1980 

Oct. 20, 1980 

Od. 21, 1980 

Od. 21, 1'80 

Oct. 21, 1980 

Od. 21, 1'80 

Oct. 21, 1980 

Oct. 21, 1'80 

** The aafarlty of lhe visits to bulllne_, ond INtllutlona In lhe Northam VlrgWa area were 
c:ondi,ded In the fall, 1980, 

Nap and Title 

M,. aa,hLI�
Daputy Dlredor of OnWng 
f..,mtlon 

M,. loy AiirCIIIII 
Oilef of Mo...,. Sadlon 

,. . ,a.c-. J. ..c:hanan 
Aulalant Oilef �thlaal• .. 
ClperallCIIII 

Mr. 1111 Gary 
Dlredor, lndllltrlal lelattona 

Ms. lflffalne GCMIIIN 
Manager. Equal flliplo,-ent Oppatunlty 

Mr. Dave karlgard 
Jechnlaal Mcaiager 

Ms. Gua 51elderlca 
Dlrec:tor, lndustrlol lelallana 

Mr. Paul Fedenon 
Managor, Fenonnel Servlwa 

Ml. Ralph Yo.a 
Senior Jralnlna Spedalht 

Dr. Norton D. Hi:inlne 
faculty Memlier (Engineering) 

Mr. II chard ec-
Mclnager, Career DevelapiNnt 
and Training 

Mr. Courtlond D. MIM 
P,esldent 

Mr. Earl WI IIICIIIII 
P,aldent 

Dr.Olanlormari 
Dlredar of hM•c:h 

Coapny and Location 

George Wmhlngton l.Wverlllty 
Dbtrld of Columbia 

U. S. Geolaglml Survey 
leaton 

U. S. Geolaglcol Survey 
letton 

Computer 5ervlc:a1 Corparallon 
Falla Oiurc:h 

Camputer Service• Carparallon 
fall1 Ouch 

Campulor Services Carparallon 
falls Ouch 

Computer Servi ce1 Carparatlon 
falls Church 

I. I. M. 
M-

I. I. M.

Norlhern Virginia Community 
College, falrliax 

Mobil OIi Corporation 
falrfax 

Nollonal Academy of 
Engineers, D. C. 

The I. D. M. Carparatlon 
Mclean 

Navol lesewch laborotary 
Dbtrl d of C.olumbla 

Oct. 21, 1• 

Od. 22, ·-

Oct. 22, ·-

Oct. 22, 1• 

Oct. 22, 19111 

Oct. 22, 19111 

Oct. 22, 1• 

Oct. 22, 19111 

Od. 22, 19111 

Oct. 27, 1,m 

Oct. 27, 1• 

Oc:t. 27. IND 

Oct. 21, 19111 

Od. 21, 1• 



Name, and Title 

Dr. Gecqe E, M�Dufn• 
Dean of Engineering and 
Archltectwe 

� ond Location 

Cathollc Unlvenlty of America 
Dhtrlct of Calumbl11 

Joint Meeting Held 11t George M111C11'1 llllverllty1 

Dr. Roger Barron 
President 

Mr. Roland H, Berger 

Mr, Hal Demoth 

Mr. RQQUI E. Drapeau 

Mr, Steven Gogeby 
President 

Mr, lewis Guy 

Mr. Dominic A. L11ltl 
President 

Mrs. MQIJ Newell 
PerlOMIII 

Mr, Alon Yori<dole 
Director of Ellllneerlng and Re111arch 

Mrs, Etyle Lorenga 

Mr, Ted Corron 
Manager of Monogement 
Develcipmenl ond Jr11lnlng 

Mr, Bob O'Connor 
Stoff Elllineer 

Mr. Harry l<lncold 
Exea,tlvo Director 

Mr. Ed Holm 
Asshtonl Director 

Mr, John Qirtls 
President 

• 

Westgate Research Podt 

lyrd, Jollomy, Moc:Donold 
& Lewis 

ENSCO, Inc:, 

Advanced Design C.orporatlon 

Polton, Harris, Rusi & Guy 

Hadron, Inc. 

ENSCO, Inc, 

••de Institute of Amerlc:o

Melpar, E. Systems 

Ethvl C.orporotlon 
Rld.aond 

Phlllp Morris, Inc, 
Richmond 

Con111ltlre Engineers' Council 
of Virginia, Inc,, Richmond 

State Dlvhlon of lndustrlol 
Development, Rldllllond 

Center for Excellence 
(Centex), Willlom.burg 

'!!!!!, " . 

Oct.�' 1'80 

Oct. 27, 1980 

Oct. 27, 1980 

Oct. 27, 1980 

Oct. 27, 1980 

Oct, 27, 1980 

Oct, 27, 1980 

Oct, 27, 1980 

Oct. 27, 1980 

Oct. 27, 1980 

Oct. 27, 1980 

Nov. II, 1980 

Nov, II, 1980 

Nov. II, 1980 

Nov. II, 1980 

Nov, 12, 1980 

Narnt ond Jltle 
Mr, George Wodlln 
Director 

Mr. Mlchoel J, Sheridon 
Executive Director 

,Mr. David Reyes-Gueno 
Executive Director 

Mr, Eric Herz 
Executive Director 

Mr. John WIiheim 
Educ:otlonol Director 

Company ond Location 

American Society of 
Clvll Engineers (ASCE) 
New York City 

Nov. 20, 1980 

Engineering Manpower Commission Nov. 20, 1980 
New Yo,k City 

Accreditation Boord for Engineering Nov, 20, 1980 
Technology (ABET), formerly the 
Engineers' Council for Professlonol 
Development (ECl'D) 
New York City 

Institute of Electrical Nov, 20, 1980 
ond Electronic Engineers (IEEE) 
New York City 

Institute of Electrical Nov, 20, 1980 
ond Electronic: Engineers (IEEE) 
New York City 



Ap ...... t• D 

lllatneertna lllrallaeDta •1 lchaol or .Call•a• - 1979

II.- of SchaoJ 
Underaraduate Student• 

Full ttae Full ttae 
lat leer 4 feere 

Vl'l ... Btete llnlYereitJ 1.2s9 4,697 
U.lverelty of Vlralnle 416 1.417 
01• Daalnloa Unlvereity 217 618 
Vtratnl• Hllltary lnatltute 202 604 

Yirpnla - Total 2.094 7.336 

llllderaraduate Student• 
._ of School Full Ttae Full Ttae 

lat laar 4 leere 

Catllollc 112 400 
llalYeraltJ of D.C. 94 4SS 
Georae Vaahlnatoa 112 678 
lonrd 312 67S 

D. C. - Total 700 2.201 

llllderaraduate ltudenta 
.._ of School rull Ttae rull ttae 

lat Year 4 Teare 

Aaupolta - 1.294 
lopklu 119 335 
LoJol• lal. SI 140 
llarJlead I.OJI 3.189 

Nar1lead - Tatel 1.215 4.951 

•· 8. fatale 103.724 340.485 

• TN deaipetton "4 yeera" lncluclea all underaraduatee.
Tatela .. , not check e•actly'vith lnatitutional nllllllera

¥trpDta i 

Part Ttae 
4 Yeere* 

46 
29 

78 
-

153 

Diatrtct of Colllllllla 

Part Ttae 
4 Teare* 

29 
-

205 
lS 

249 

Part Ttae 
4 Teare* 

-

411 
4S 

44S 

971 

zs.111 

ruu , ... 
lleetere Deare• 

315 
241 
32 
-

60S 

Full 'l'l• 
Naaten Deare• 

:n 
-

278 
83 

JU 

r.it ta
Naaten Deare• 

-

-

-

lJJ 

UJ 

21,171 

Creduate Student• 
run ti• Pert 

Doctorel Deare• Ti• 

138 -

102 128 
s uo 
- -

245 268 

Graduate Btuclenta 
Full ttae Pert 

Doctoral Dear•• Ttae 

10 173 
- -

49 1,067 
IS 51 

74 1.292 

Crauclate Student• 
run tlm Part 

Doctoral Deare• , ... 

- -

95 221 
- -

71 241 

173 462 

13.461 zs.168 



�D (COll�:lmaad) 

Engineering EnraUments in FaU 1979. CafflpaRCt with Earlier Years. 

,.. Fal Fill FIi Fall FIi Fill FIii Fall FaD Fill 
E:lpaartat Sludall •• 1ffl IITt lffl lffl 1!17• lffl 1!1711 1977 1978 !!!! 
Frallul Yar, Full-T1111 74113 na1 sasea S210Q !1925 153,:.:4 i'SJC 822511 987!0 95805 103724 S10t:mnm Tar, Full· Ti1111 !2972 53&19 '79,al ,Cm2 411519 ,5935 S5i91 'l:!003 70325 721�0 7859' Jullilr Tw. ftll.Tiu 5IXl39 GIS5 415'3 �" '11573 43CQ7 �93:!3 saa3S 6:271 69616 74921 
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... 1M4 11222· 1414 tSIIIZ 111119 171M1 19144 211&:M 221G 2911 

.... ,-...,..n..• 814 ZIZ1I 224115 rarr 22511 21999 21111M 25511 211111 21111D mzs 

....,....,.,_,... Mall MIIII 141Gd 13411 1111M 1Gl2I 11211 1CIIII 1239 1Z3Z1 U.1 

1lffll. FULL-lffl 
IIIIUAtl S1UIIEl1I 3G1Z .. 311115 31131 3NII 3'JIIZI 31215 3IOI 3IZIS 3311 4131N 

.....n..ar. .... .. 3lmZ maz 24141 att, %1!12 27173 21111G ZSll5 24133 25111 

.... II SCIIIIII - ZJS 2IZ 2D 215 2IZ 291 - - 271 -
............. (pro(--').._. 

E,lp...tng Tec:hnolan Enrollments by Curriculum and Year, Fall 1979 (all students) 

eanc:vn llllillU UCIIILm a, � PlftSWIS 
Tal'AL TaTAL AU. 

ALL SQIGGU 1ST - CffllD AIU. , .. T 1ST ZIG 311D 41M ,uu. Paff ,.urr 

TUii TUii TIMS nnl nnl TUii TUR TUR TUR TDt! ucc T%ftE 

.&aaPICI l'JU .,,. 17 �1 S7Z : JD a. Z11 zzz lllZG 56 
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CNIIUCAL SU 170 '" J79 : Z1 lS 16 Z1 71 1 • 
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._ of Scbool 

Vtrataia ,011tecb1Ac laatttuta 
aa4 Stat• IIDtvarattJ 

lllltvarattJ of Vtratata 
Old lloll111toa UatvarattJ 
Vtratata IUlttarJ laatttuta 
Vtrat11ta - Total 

._ of 8cbDol 

Cat!K!Uc 
UatvarattJ of D, c. 
Gaoraa WaabtD1toD 
U-ar4 
D. C. - Total

11- of Scbool

Aallapolia 
llopktna 
Loyola lal, 
Narylarul 
Maryland - Total 

u. s. Total (1!169)
u. s. Total (1914)
u. s. Total (191!1)
u. s. Total (1980)

· I
• 

I 

   
Appeadta I 

1A11ANrt•1 DaarNa ARr4 .. t11 lilt bJ Dear .. Leval 

V1r1tata 

-

DaarN Level 
•••• ...... 

"' 164 

286 ' 151 
16 I 2t 

U16 ' -

1.an 351 

Dtatrtct of Coluabia 

........ Level 

•••• II.I. 

" JI 

JO -

12 112 

85 32 

253 262 

NarJlaa4 ·, 

. .. 

-h1r .. 1.a-1;
I.I. 11.1. 

298 -

120 41 

' -

35!1 123 
783 170 

lllltted ltatea 

Dear .. Level 
I.S. II.I. 

3!1,!172 14.!180 
41,407 15,885 
S2,5!18 16,036 
58,742 17,20 

* lnclude other award• below tbe ,b.D.

.. ... 

29 

-

68 

.. ... 

5 
-

12 
-

17 
I 

I 

. . . 

I I ... ... 

-

14 
-

21 
35 

lb.D. 

, 3,l4S 
3,362 
2,815 
2,151 

(SCUEV-12/9/80-.ICP\ 



APHNDII F 

COUISI 0Ff11ll1GS AND IIIIOLUGIIITS f()I CONTIIIUlNG INGlllllllllO IDUCATlotl Ill VIIIGUIIA5 l97CHHO and 1975-1980 

I 
llo, of Couna• Headcount 

·, Offered Off- lnrollMDt 
! f!•-u• Credit Off-C.aoua Credit 

1970-1980 516 1,151 
1975-76 50 718 
1976-77 51 720 
1977-78 54 652 
1978-79 46 631 
1979-80 57 880 

1975-1980 251 3,601 

1970-1980; 
Northern Virainta Area 165 2,647 
IUchllDnd Area 171 2,640 
Tidewater Area 42 581 
Other 138 2,283 

1975-761 
Northern Virginia Area 16 232 
lichaood Area 13 234 
Tidewater ArH ] 50 
Other ll 202 

1976-771 
Northern Virginia Ar•• 19 262 
lich-nd Area 21 279 
Tidewater Area ] 32 
Other I 147 

1977-781 
Northam Virginia Area 20 209 
lichaond Area 18 260 
Tidewater Area 4 33 
Other l2 150 

1978-791 
Northern Virglnla Area 22 316 
1icl1aond Area 14 217 
Tidewater Area l 13 
Other 9 85 

1979-801 
Northern Viratni• Ar•• 29 478 
Uch-nd Area l2 193 
Tidewater Area 4 58 
Other l2 151 

h,:i-801 

Northern Virginia Ara• 106 l,497 
llchaond Area 78 1,183 
Tidewater Area l5 186 
Other 59 735 

Source: StaLe Cuuncil of 111 her Education for v1r· i11ia I 

' 
'
I 

I 

llo,of CounH 
Offered 

Non-Cracltt 
1,498 

152 
Ill 

194 
Ul 
262 

1,020 

' 

I ' 

246 
42 

715 
495 

18 
2 

93 
39 

22 
] 

95 
61 

37 
5 

88 

64 

J9 
5 

110 
77 

43 

2 

140 
11 

159 
17 

526 
ll8 

Resiatrationa 
ID 

lion-Credit 
41,266 

4,004 
4,887 
4,830 
6,010 
6,609 

26,340 

6,422 
947 

14,072 
19,825 

569 
62 

l, 779 
l,594 

640 
102 

l, 772 
2,373 

867 
99 

l, 720 
2,144 

i 932 
' 117 

2,327 
2,634 

982 
74 

2,621 
2,932 

3,990 
4.54 

10,219 
ll ,677 

i (SCUEV/12-9-80/JCP) 



COURSE 

ENAE 371 
ENAE 640 
ENAE 788A 
£NAE 673 

ENCE/METO 434 

ENCH 468A 

ENCH 468C 

ENEE 442 
ENEE 4688 
ENEE 480 
ENEE 488A 
ENEE 610 
ENEE 620 

ENEE 661 
ENEE 680 

ENME 633 
ENME 651 
ENME 681 

ENNU 430 

BMGT 434 
BMGT 503 
BMGT 735 
BMGT 764 
BMGT 828 

CMSC/MAPL 470 
CMSC 498F 
CMSC 4986 

MATH 463 

MATH 464 

PHYS 622 

TITLE 

Aerodynam;cs I 
Fl;ght Mechan;cs I 

APPDDIX G 

UNIVERSITY OF MARYLAND 

FALL 1980 ITV COURSES 

Applied Computational Aerodynamics 
Aerodynam;cs of Compressible Flui.ds I 

Air Pollution 

Economics Of Fuel & Energy Related 
Processes 
Introduction To Occupational Health 
&.Safety 

Software Engineering 
Microprocessors (TENTATIVE) 

INSTRUCTOR 

Anderson 
Barlow 
Anderson 
Griffin 

Pitter 

Schroeder 

Bruckner 

Chu 
L1gomenides 
White Fu�d. of Solid State Electronics 

Computer Aided Design 
Electrical Network Theory 

- .. Zaki
__ . Newcomb

Random Processes In Connunication 
& Control 
Nonlinear Control Systems 
Electromagnatic Theory I 

Advanced Classical Thennodynamics 
Fundamentals Of Flu1d Mechanics I 
Engineering Acoustics 

Radioisotope Power Sources 

Operations Research I 
Accounting & Information Systems 
Application of Management Science 
Behavioral Factorrin-Management 
Organizational Theory & Behavior 

Numerical Mathematics: Analysis 
Languages For Artificial Intelligence I 
Design & Construction Of Personal Micro
Computers 

Complex Variables For Scientists & 
Engineers 
Transform Methods For Scientists &

Engineers 

Introduction To Quantum Mechanics I 

Krishnaprasad 
Blankenship 
Striffler 

Gatzoulis 
Buckley 
Tsui 

Duffey 

Bodin 
Hamer 
Fromovitz 
Gannon 
Hage & Gannon 

Osborn 
Rieger 

Rieger 

Alexander 

Cooper 

Redish 

6/12/80 

TIME 

MWF 1 
TuTh 2-3:15 
F 2-4:30 
TuTh 8-9:15 

TuTh 2-3:15 

TuTh 9:30-10:45 

F 2-4:30 

TuTh 3:30-4:45 
MWF 8 
MW 5-6:15 
MWF 11 
MW 2-3:15 

MW 5-6:15 
MW 2-3:15 
MW 3:30-4:45 

TuTh 5:30-6:45 
MW 4-5:15 
MW 3:30-4:45 

M 6:45-9:15 

TuTh 11-12:15 
TuTh 5-6:15 
Th 7-9:30 P.M. 
TuTh 9:30-10:45 
TuTh 12:30-1:45 

MWF 1 
TuTh 12:30-1:45 

Th 7-9:30 P.M. 

TuTh 11-12: 15 

MWF 10 

M 11-12:45; 
WF 11 



APPENDIX H 

SUMMARY OF INDUSTRY VIEWS ON 
NEEDS AND USES OF ENGINEERS 

LOCATION > RICHMOND
INTEREST 

--,
METRO AREA 

.J, 
Fresh ,. Primary source 
Baccalaureates of Engineers 

Masters degree Smal I numbers 
Engineers .recruited 

- PhD No significant 
Engineers interest 

Opportunities Opportunities 
for earning a are limited and 
Master's degree enrollment is spotty. 

Interest is employing Co-op Strong interest 
engineering shown by 
students management 

Interest in Umited experience 
employing with BET graduates, 
BET graduates but interested 

Interest in No urgency seems 
upgrading to be felt, but 
engineers by credit mild encourage-
engineering courses ment is provided, 
as contrasted e.g., tuition paid
to short courses 
and company Enrollments have 
designed courses decreased slightly. 

NORTHERN 
VIRGINIA 

Greater interest 
in 2-5 yrs. experience 

Interest by M rg•t
relatively high 

Strong interest in 
"Think-Tank" Co.'s'. 

Variable offerings 
but Management's 
interest is made 
evident 

Umited 
interest and in 
some companies 
none 

No interest 
expressed in 
BET graduates 

Evidence that 
considerable 
activity has 
occurred, 1970-80. 
Enrol I ments have 
increased in 
continuing education 
classes for engineers. 

-· - -·- ---

-



APPENDIX I 

• \�•11Qll1M1 1CQl;Mt�Jm11w�-:-���n.'nhrf - ASME 

Fluid Power for Manufacturing and Geomelrlc and Positional ASME COURSES 
Product Design Toleranc:lng and DlmeMklntng The following short ccuses will be offered 
Place: Bradley University Place: University of Wisconsin-Ext. at the ASME Energy-sources Technology 
Objective: This course is intended for the Objective: This seminar will be of value to Conference and Exhibition at the Albert 

designer and engineer wtlo design fluid all personnel who prepse, interpret, or Thomas Convention Center In Housten, Tex .. 
power components for ITWIUfactll'ing and work from engineering drawings. A January 18-21, 1981. 
for the original equipment manufacturing complete and thorough coverage of the 
(OEM) companies wtlo utilize these fundamentals of geometric: toleranc:ing 
components. and true position dimensioning will be 

Dates: January 12-16 presented. 
Contact: Dr. D. Albanito. Dean-Continuing Dates: January 6-9 

Educ:atlon. Bradley Unlversily, Pearla. ID. Contact: J. M. Leaman. Dept. of Engineer-
61125. Tet.: (309) 676-7611 · . Ing. University of Wisconsin-Ext.. 929 

• ;: t · · North Sbdh SL. MIiwaukee. Wis. 53203 
Probablllty and sae•sUcs tor.·. ·, < .. ._ :- .' .. , 
Engineers ' :.·, i; '�: .).; : Coal-Fired ................. ··; ·. 

. 

Pl- • ....__ ..... Wis. . · . .;.· ... : .. . ·.,:. w-- . . .. -· -- . ---- .. . . .. -� . .... . ..
Objective: Write far dallila. P1aca: Raleigh, N.C. 
Datea: Janusy 12-16 CJbjecltvr. Wortcshap Is to providH basic. 
CaillaCI: Anwican Society far Clualily undliista11dl11g of c:oaMinld boiler opera-

Conni, Edirattm and Trainklg Institute. . tlons to prospective coal uaers. bolh for 
161 w. Wlscanlin Ave •• Mlti 1 +-. Wis. · new boiler lnslallations and c:onvers6ons
53203. Tel.: (414) 272-8575 to coat from atlw' energy sources. Ex-

. ,. '· · perts from indullry wlH present aspects
Data a- Fundammta, . . . . of COIMnd bollerq,arallol, c:ovaring the

• Minicomputers, and 
Microprocessors tor Non- · •
EJectrlca• Engineers
Dates: Janusy 21-23 .

PIiier. Phlfadatphta. Pa. spectrum from coal c:haacwlzatlon, For fu1her � lnfonnlllton on the above 
Objective: Course provides a salld fOWI- p,epa.-.., and c:ornbu1t1on ta emluionl ASME courses, contact: ASME. Pn:,,-. 

-
datian

of
ln ��-��lr

and� the0f � O::�� · 
slonal Development Program. MS E. 47th 

....,...,, ___ .,. ,,_ . St., New Yark, N.Y. 10017. Tel.: (212) 
data. Thlt course lntroduc8S dlla bale · Contact c. s. Cooper, Nortl'I carotina State 644-n 43 

· dllaigntechi1iqua, slleaalngdatallglJ'e- University, Raleigh, N.C. ·27850 Tet.:. 1--------------t 
gaa-. retallonlhips. program logical (919) 737-2358 . 

-�, Gasohol Production Tect.waotogl" ·
viewa and fundamental procedlna. p_._ Solar Healing and Cooling Place: Gaorgia,lnstitute of Technology 

� ���fflc:e of Continuing Place: The Georgia lnslitute of T�. .-.��s ==.;ii�: 
Education, Drexaf University, 32nd and nology alc:ohCJI from various .......,,ff,_. prClduda Chaslnut St., Philadelptlia, Pa. 19104. Objedlve: Thisc:oursewillprovideac:urrent 

. ----
Tet.: (215) 895-2154 k11owl11ige of passive solar design, per- including com, sugar, mtto, wood. and 

waste materials. · · 
famaic:e. analysis. and ac:onomic:s. Dates: Janu.y 26-27, 1981 Probabluty Analysis and Risk 

A ..... 11ent In Geotechnlcal 
EnglnNring 
Place: The George Washingtan l.Wvarsily 
Objective: Write for details. 
Dates: January 19-23 
Contact: The George Washington Univer• 

sity, School of Engineering and Applied 
Science, Washilig1D11, O.C. 20052. Tel.: 
(202) 676-8080 

Microcomputers: An Overview tor 
Managers and Engineers 
Place: a-water Beach, Fla. 
Objedlve: Topics inc:lud9 deflnitioi• of 

... micrClcompulars .. and how they 
.. I.Md. hMldlrnental � and 
sottwere and hadwe c:twac:taisticL 

Dales: Dece,;lbel 3--' 
Contact: Ms. 0. P. Copp. Spacial Pror,••• 

Dept., Society of Mllnulacturing Engl
...... One SME Drive, P.O. Box 930. 
o..t,om, Mich. 48128 

EnglnNr-ln-TraJNng Examination 
Rewtew 
Place: The University ot Texas at Austin 
Objective: Write for details • 
Dates: January 22-April 9 
Contact The University of Texas at Austin, 

Engi,,..log Institutes, P.O. Box 7727. 
Austin, Tex. 78712. Tet.: (512) 471• 
33H 

CourM topics lnctude fundamentals. Contact: Continuing Education Dept., tt.mai Storage wetls. thermal storage Georgia Institute of Technology, Atlanta. ., roofs. direCt gain systems, c:onvedlon Ga. 30332. Tet.: (404) 894-2400 � , .· loops. at1aChat � and passive 
solar ec:oi lClfflk:s. 

Dam: February 18-19 
Contact: Dept. Continuing Education, 

Giorgia Institute of Tec:hnotogy, Atlanta, 
Ga. 30332. Tat.: (404) 894-2400 

Synfuel Enw'•OftlMfttal Impact· 
Place: Houstan. Tex. 
Objective: To provide a systematic: ap

proach ta ..iuate emlC11N11811lal. safety 
and i.alth lmpects associated with the 
synfullt pn:qam. Subjects c:oven,d In
clude pi inciples of toxlc:ology. recant 
regulalory developments, rislc assess
ment. and state,of-the-ert dlvelop1lants 
associated with synfuels. 

Dates: December 8-9 
Contacl: Association of Ensgy Engineers, 

4025 Pl-a tldale Rd •• Suite 340, Atlanta, 
Ga. 30340. Tet.: (404) 447-6424 

Introduction to Potymer Science and 
Technology 
Place: Stevens Institute of Technology 
Objective: Write for details. 
Dates: December 9-11 
Contact: Plasttc:s Institute of Amsic:a. Inc., 

at Stevens Institute of Technology. Castle 
Point Station, Hobok.,, N.J. 07030. Tel.: 
(201) 420-5553

Finite Elements In Flow Problems 
Place: University of Arizona 
Objective: To present the theory of and 

applications of the finite ..__. method 
for the solution of fluid and thermal flow
problema. · ·· �- · 

Dates: Jauay 12-16 
Contact: Special Professional Education, 

College of Engineering, University of Ar
izona. Tucson, Artz. 85721. Tet.: (602) 
626-3054 

ProbablllsUc and Stattstlcal Methods 
In Mechanical and Slructural o..,gn 
Place: Tucson, Artz. 
Objective: To provide prac:tlc:al Information 

on engineering applications of prababl
llstlc: and statistical methods. and design 
under random vibration enviwon,nems. 
Modern melhods of structural and me
chanical retlability analysis will be pre
sented. Spec:laJ emphasis will be given 
to fatigue and fracture rellablllly •. 

Dates: January 5-9. 1981 
Contact Dr. P.H. Wlrsching, Assoc. Pro-' 

fessor of Aerospace and Mechanical En
gineering, The University of Arizona, 
College ol Engineering. Tucson, Artz. · 
85721. Tel.: (802) 626-3159 
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Appendix J 
TuJtion for Selected Virginia lnetitutions. Selected Dietrict of Col11111bia Institutions and University of Maryland 

1980-81 

UNDERGRADUATB 
Institution Full-Tiae Part-Time 

In-State Out-of-State In-State Out-of-State 

George Washington University $ l.700/yr. -- • ll7/sea hr. --

Catholic University 4.2SO/yr. $ 4.2SO/yr. 158/aea. hr. $ 1S8/sea. hr. 
University of Haryland 884/yr. 2,689/yr. 41/sea. hr. 41/seai. hr, 
The University of the 

District of Colwabia 136/yr. 1.156/yr. -- --

Howard University 900/yr. -- -- --

VA Polytechnic Institute 
and State Univeraity 837/yr. 1.782/yr. 72/qtr. hr. 156/qtr. hr. 

George Nason University 636/yr. 1.404/yr, -- --

University of VA 66S/yr. 2.02S/yr. -- --

Old Dominion University 721/yr. 1.417 /yr. -- --

>------- ----------- -----·--· -----·-· .. -

GRADUATE 
Institution Full-Time Part-Time 

In-State Out-of-State In-State Out-of-State 
George Washington Univera!ty $ 3.288/yr. I l.288/yr. • t37/aea. hr. $ 137/sea, hr • 
Catholic Univeraity 4,450/yr. 4.450/yr. 158/sea. hr. 1S8/sea. hr. 
University of Maryland l,320/yr, 2.400/yr. SS/sea. hr, 100/sem. hr. 
The University of the 

District of Columbia -- -- -- --

Howard University -- -- -- --

VA Polytechnic Institute 
and State Univeraity -- -- -- --

George Nason University 636/yr. l.404/yr. -- --

Univeraity of VA 66S/yr, 2.02S/yr. -- --

Old Dominion University 888/yr. 1.S84/yr, -- --

(SCIIBV-12/17/80-JCP) 



APPELmIX IC 

Population Statistics for Northem Virg:lDia; Residents and Engineers. 

Northam Virginia.. l.200,000. Total for Virginia, 5,000,000. 

Northam Virg:lDia grew at the rate of 4.1 percent per year in the l960's. 

Northern Virginia grew at the rate of 1.7 percent per year from 1970-74. 

Northern Virginia grew at the rate of 1.3 percent per year from 1974-78. 

Northern Virginia is the residence of 43 percent of Virginia engineers. 

B1cbwmd Metro Area is the residence of ll percent of Virginia. engineers. 

Annual Percent Change 
------ · · ·-- -----· 

Larger Urban Area 
- ----· --

Virginia Portion of Washington, 
O.C.-Md.-Va. SMSA

Richmond 
Norfolk-Virginia Beach-

Portsmouth 
Newport News-Hampton 
Roanoke 

Total 
State Total 
Larger Urban Areas as 

Percent of State Total 

1960 1970 

614,331 921,237 
461,993 547,5421 

622,482 725.6242 

254,793 333,140 
178.875 203,153 

2,132.473 2,730,696 
3,966,949 4,651,448 

53.8 58.7 

1960- 1970- 1974-
1974 1978 1970 1974 1978 

986,900 1,038,100 4.1 1.7 1.3 
574,200 611,700 1.7 1.2 1 1.6 1 

757,2002 789,500 1.5 1.1 1.0 
349,5003 361,400 2.7 1.2 a.a

212,700 210,800 1.3 1.2 -0.2
2.880,500 3,011,500 2.5 1.3 1.1
4,909,000 5,148,100 1.6 1:4 1.2

58.7 58.5 

'Ridlmolw fs annual rate or population increase was somewhat more evenly distributed between 1970-1974 and 1974-1978 than shown 
because the trial Census lor Richmond-Henrico-Chesterliefd adjusted Cheslerfield"s population upward by six percent but thrs adjustment 
was made only back 10 t9n. 

'Population increase shown from 1970-1974 reflects 18.000 decline in military stationed in area. 
JPopulation increase shown from 1970-1974 reflects 4.000 decline rn military stationed ,n area. 
Sources: U. S. Census of Population and Tayloe Murphy Institute of the Univers,ty ol Vwg,nia 



APPENDIX L 

Number of ABET/ECPD Accredited Curricula in Engineering 

Virginia Washington, D.C. Maryland 

University of Virginia 6 Catholic 4 University of Maryland 

VPI & State University 10 Howard 

Virginia Military Institute 2 University of D.C. 2 

Old Dominion University 3 George Washington University 3

TOTAL Virginia 21 TOTAL Washington D,C. 13 TOTAL D.C. Metro Area 43 

(SCHEV/12-9-80/JCP) 




