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PREFACE

IT IS MWIDELY HELD TCDeY THAT THFE FUTURE OF THIS COUNTRY IS
LINKET TO THE SUCCESSFUL DEVELOPMINT NF MEW FOPMS OF TECHMOLOGY
TC MEET  SACISTY*'S INCREASINGLY COMPLEX anD DIFFICULT PROBLEMS.
EMGINEERIMG IS WHERE THEQFY AND  APPLICATICN ENCAUNTER EACH GTHER
TC YISLD TECHNCL2GICAL PROGRESS. THE YITAL TMTERESTS CF THE
CCUNTRY aND THE COMMONWEALTH  A°CE REST SERVED, THEN, IF
EQUCATIONAL OFPCRTUMITICS IN ENGINEERING AND RELATED FTELDS ARE
MADE AVAILABLE TO ALLOW THET FULL 2OTENTIAL OJF CREATIVE EMDEAVOR
IN THESE RREAS TC SC REALTZED.

THE COMMONWEALTH IS FORTUNATELY WELL ENDOWEO wITH EDUCATIONAL
RESOURCES IN THE FIELD OF ENGIMNEERING. CLD DOMINION UNIVERSITY,
THE UNIVERSITY GF VIRGINIAe VIRGINIA POLYTECHNIC INSTITUTE AND
STATE UNIVERSITY, AND VIRGINTA MILITARY INSTITUTE OFFER HIGHLY
REGARDED PROGRAMS IN TNGINEERING. OF THESEe ONLY THE FIRST THREE
OFFER GRACUATE LEVEL INSTRUCTION, AND WITH THE EXCEPTION OF OLD
DOMINION UNIVERSITYe THESE PROGRAMS ARE NOT LOCATED IN CENTERS OF
POPULATIONe. THEREFORE A SIZABLE NUMBER OF VIRGINIANSe ESPECIALLY
IN RICHMOND AND NORTHERN VIRGINIA, HAVE NO PCIRECT ACCESS TGO
STATE-SUPPORTED ENGINEERING PROGRAMS.

IN PECOGNITION OF THIS LACK ¢F CPPCRTUNITIEZS FOR A&DVANCED
STUDY IN FENGINEERING AND THE NEED FOR PRACTICING ENGINEERS TO
KEEP ABREAST GOF THEIR SPECTALTIESs THE 1980 GEMERAL ASSEMBLY
ADOPTED HOUSE BILL 41%, WHTICH REGUESTS THE COUNCIL OF HIGHER
EDUCATION TO STUDY THE NEED FO° GRADUATE AND CONTINUING EDUCATION
IN ENGINEERING IN VIRGINIA'S URBAN CORRIPOR. AS WILL BE SEEN IN
THE REPORT OF THE CCNSULTANTS, UNDERGRADUATE AND GRADUATE
EDUCATION ARE NOT WHOLLY SEPARABLEs BUT THE FOCUS CF THE STUDY
HAS REMATINED IN GFADUATE ANDO  CONTINUING EDUCATION. IN
PARTICULARe THE STUDY ADDRESSES THE POSSIBILITIES CF COOPERATIVE
VENTURES TO SATISFY THE NEEC WHICH HAS BEEN IDENTIFIED.

THE NEEDS ©F HIGH TECHNOLOFrY INDUSTRIES TIN VIRGINIA MAY GO
BEYOND WHAT IS THOUGHT OF A4S PURE ENGINEERING. AS THE
CONSULTANTS NOTE, FIGH TECHNOLOGY ANC COMPUTERS ARE ALMOST
INENTICAL TCDAY, CO-EXISTIMNG IN AN AREA WHICH CROSSES THE
BCUNDARIES OF CLASSICAL FLECTPICAL AND MFECHANICAL ENMGINEERING.
IN VIEW OF THIS FACTe THE COUNCIL MILL MAKE IN THIS REPORT AN
IMPORTANT RECCMMENDATICN CONCERNING PROGRAMS 1IN THE COMPUTER
SCIENCE AREA.

THE COUNCIL OF HIGHWER EDUCATION AND ITS STAFF ARE DEEPLY
GRATEFUL T3 DR. LINTCN E. SRINTER AMD PR, JOHN Ce HANCCCK WHO
SFRVED AS CONSULTANTS ANO PERFORMED THE PULK OF THE BACKGROUND
WORK GF THIS STUDY. THE COUNCIL IS ALSO GRATEFUL TO THE CEANS OF
VIRGINIA®*S ENGINEERING SCHOOLS FOR THEIR CCOPERATIGMe AND TC THE
GENER AL ASSEMRLY FOR FPROVTSDING FUNDS FQR THE STUCY. OQUR GREATEST
THANKSy HOWEVYER, GCES TN THE PROCTICING SNGINEERS ON THE STUDY



ADVISORY COMMITTEE, REPRESENTING THE VIRGINIA SCCIETY OF
PROFESSIONAL ZTNGINEERS THE CCNSULTING EMGINZERSY AND  THE
ENGINEERING INDUSTRY. THE  HELP ANOD ADVICE 2F THESE MEMSBEZRS 92F
THE PRIVATE SECTGP HAVE 27ZN INVALUARLE TN THF COURSE 2F THE
STUDY . ENMD  THETR FARTICIPATIOCM CSXEMPLIFTES THKE CCCPERATION
BFETWEEN COVFRAMEINMT  &NMND  INIZUSTRY WHICH IS S VITAL T3  THE
COMMOMYEALTH, IT IS T2 FURTHER <CUCH MUTUZLLY =ENEFICAL
UMDERTAKINGS THAT THIS STULUDY IS CFFERED.



HJUSE BILL 419

&N ACT TO RTEGUIFRE THE STATE COUNCIL ©F HIGHFPR EDUCATION TO
CONDUCT A STUDY CCMCERMING GRADUATE AND CONTINUING EDUCATION IN
ENGIMEZRINGS ANMD T2 APPROCRIATE FUNDS.

APPRCVED APRIL 4. 19812

wHEREAS » THE COMMONWEALTH HA&S A NFEED FOR INCREASED
EMGINEERING AND TECHNNLCCGICAL SKILLS IN ITS WORKFORCE TC EXPAND
ITS ECONOMY AND ENHANCE INDUSTRIAL DEVELOPMENTS AND

WHEREASe THERE ARE INDICATIONS COF AN INCREASINE NEED FOR
GRADUATE INSTRUCTION AND CONTINUING EDUCATICN IN ENGINEERING IN
VIRGINIA®*S URBAN CORRIDOR S AND

WHEREASe THERE ALREADY EXISTS IN TIDEWATER AN ENGINEERING
SCHOCL OF HIGH QUALITY AT OLD DOMINION UNIVERSITY S AND

WHEREAS » IT mAYy BRE POSSIBLE TO EMPLOY THIS RESOURCE IN
MEETING ENGINEERING ECUCATION NEEDS IN THE RICHMOND AREA AND IN
NORTHERN VIRGINIA: AND

WHEREASy THE MISSIONS OF OLD DOMINIGON UNIVERSITYe VIRGINIA
COMMONWEALTH UMIVERSITYs AND GEORGE MASON UNIVERSITY ARE TO MEET
THE EDUCATIOMAL NEEDS OF THEIR REGIONSS AND

WHEREASe THESE THREE URBAN UNIVERSITIES HAVE AGREED TO WORK
TOGETHER IN EXPLORING THE EXTENT OF ENGIMEERING EDUCATICN NEEDS
AND THE POTENTIAL FOR SHARING THEIR RESOURCES IN MEETING THEM;
AND

WHEREAS» IT WOULD BE IN THE REST INTEREST O©OF THE
COMMONWEALTH TO FOSTER CCOPERATION AMONS INSTITUTIONS TC MEET
SUCH NEEDS RATHER THAN ESTABLISH NEW SCHCOLS OR CCLLEGES; AMD

WHEREASs THE STATE CCUNCIL OF HIGHER EDUCATICN FOR VIRGINIA
IS RESPONSIBLE FGR PROMOTING COOPERATIOM AMONG THE INSTITUTICNS
OF HIGHER EDUCATION AMD FCR STUDYING THE COMMONWEALTH®S NEEDS IN
HIGHER EDUCATIONS; NOWe THEREFZRE.

BE IT ENACTED BY THE GENERAL ASSEMELY OF VIRGINIA:Z

1. SECTION 1. THE STATE COUNCIL OF HIGHER EDUCATIOMN SHALL STUDY
THE NEEO FOR GRADUATE INSTRUCTION AND CONTINUING EDUCATION IN
ENGINEERING IN THE RICHMGND AREA AND NORTHERN VIRGINIA AND THE
POTENTIAL FOR A COOPERATIVE PROGRAM TO MEFT SUCH A NEED IF ONE IS
DETEPMINED TO EXISTe. IN CONDUCTING THE STUDY THE COUNCIL SHALL
CONSULT » AS IT DEEMS NECESSARY» HITH REPRESENTATIVES OF
APPROPRIATE INSTITUTIONS OF . HIGHER EDUCATION AMD THE VIRGINIA
SCCIETY OF PROFESSTONAL ENGINEERS. THE CCUNCIL SHALL REPORT ITS
FINDINGS AND RECOMMENDATICNS TO THE GOVERMOR AND GENERAL ASSEMELY
NO LATER THAN DECEMBER ONEe NINETEEN HUNDRED EIGHTY.

2. THAT THERE IS HEREBY APPROPRIATEDR TG THE STATE COUNCIL 9F
HIGHER EDUCATION FQCR THE PURPQSES OF THIS STUCY FROM THE GENEPAL
FUND OF THE STATE TREAZURY THE SUM OF TWENTY-FIVE THOUSAND
O0OLLARS.



I. IMTROQUCTION

THE STUDY OF THE ®NEED FOR GRABDUATE INSTRUCTIONM AND CONTINUINSG
FRUCATION IN  ENGINEERINS  TYN TkKE ICHMCND AREZA  AND  MORTHERN
VIRGINI A" HAS PRCVEM Th BE AN FEXTREMELY CHALLENGIMNG AMC REWARDING
EMNOEAVCER FJOR THE COUNCIL €F HIGHERP EDUCATIGN AMD THE INSTITUTICNS
NE HIGHER ZDUCATION WHICH PARTICIPATER TM THF STUTY. THIS STUDY
H'D TC DEAL WITH THE MEEDS OF TWG DRAMATTICALLY DIFFERENT PTGIONS,
MNRTHERN VIRGTIMIA aMD RICHMOMD-PETCRSEUPR, THE KINNS OF INDUSTRY
ESTABLICSHED AKD NEVELOPINGe THE SAOCIC-SCONOMIC PRCFILFESa THE
CXTEMNT OF INODUSTRIAL ANT PPQOFESSIONAL  SOCIETY TINVOLVEMENT  IN
YISHTZF ECUCATION PLANMING, AND EXISTIMG CFPORTUNITIES FOR
GRADUATE INSTRUCTION AND CONTINUING EDUCATION IN ENGINEERING AND
RELATED DISCIFLINESe ARE GUITE DIFFERENT IN THE TW0D REGIOAS.

THE DIFFERENCES PETWEEN THE TWO REGICNS ARE REFLECTED
THROUGHCUT THIS REPGRT IN THE TYPES AND MAGNITUDE OF EDUCATICMAL
NTEDS IDENTIFIEDe THE RECOMMENDED RESPONSES TO THE MNEECSe AND THE
TYPE AND EXTENT OF INVOLVEMENT SUGGESTED FOR THE HIGHER EDUCATION
IMSTITUTIONS IN EACH REGICN. BECAUSE 40F THE SIGNIFICANCE OF
THESE REGIONAL DIFFERENCESe IT IS APPROPRIAGTE TO CESCRIEE EBRIEFLY
THE TWO REGIONS STUDIED.

NCRTHFERN VIRGINIA. THZ REGION STUDIED CONSISTEC OF PLANNING
DISTRICT EIGHTe WHICH CONSISTS OF THE CITIES OF ALEXANDRTIA,
FAIRFAXe FALLS CHURCH, MANASSASe AND MANASSAS PARKoe AND THE
COUNTIES OF ARLINGTONe FAIRFAXs LOUDOUNs AND PRINCE WILLIAM. IT
IS IMPOSSIBLE TO STUDY MORTHERN VIRGINIA WITHOUT ALSO CONSIDERING
THE REMAINDER CF THE METRCPOLITAN WASHINGTON DeCe AREA. NARTHERN
VIRGINIA WAS PREVINOUSLY A "BEDROOM"™ SUEURB COF WASHINGTONs BUT IN
THE LAST TWENTY YEARS HAS DEVELCPED AN EXTENSIVE FCONCMIC BASE OF
ITS CWNe THE PRIMARY INDUSTRY IN THE METRCPOLITAM AREA IS THE
FEDERAL GQVERNMENT AND MOST OF THE SECONCARY INPUSTRIES THAT HAVE
DEVELGPED ARE DIRECTLY OR TINDIRECTLY RELATED TD THE CIVILIAN AND
MILITARY AGENCIES OF THE FECERAL SGVERNMENT,

IN RESPONSE T2 THE CEMANDS CF THE REGIOMs THERE HAS DEVELGPED
A HIGH CONCENTRATION OF *"HIGH TECHMOLOGY" INDUSTRIES ANl FIPMS
WHICH DEPEND HEAVILY CM THE AVAILABLILITY OF HIGHLY EDUCATEC AND
SKILLED INDIVIDUALS IN THE DISCIPLINES e~ ENCINZIZRIMNG
MATHEMATICSe FHYSICAL SCITNCES,s AND COMPUTER SCIENCES. WHILE MCST
OF THE LARGER FIRMS AMND AGENCIES RECRUIT NATIONWALLY FCP THEIR
STAFFS AMD DESIRE IMDIVIDUALS ALREADY POSSESSING ADVANCE®
DEGREES e THEIR PRESENCE INFLUENCES THE ECUCATIONAL DEMANDS NF THE
REGION. TABLE I-1 PROVIDES A PROFILE CF THE INDUSTRIES [N THE
REGION ANC THE NUMBER OF EMPLAYEES IN EACH INDUSTRY SECTOF.

SCHEV 1 JANUARY 54 1981



TABLE I-1

PLANNING

CISTRICT EIGHT FROFILE

ESTIMATED LABOR FORCE COMPONENTS*
Northern Virginia
(Plamning District 8)

SCHEV

State & Local

Tocal **
Subject Exploymant P‘::‘“
Sept.
1980 Tocal
LABOR FORCE DATA (Place or Residence) o i
Civilian Labor Farce $67,900 100.0
Employmsnt 548,000 96.5
. Unemploymant 19,900 3.5
Percant of Labor Force 3.5 -
State Raca (2) 5.4 -
Nacicual Rate (2) 7.1 -
ESTABLISEMENT DATA (Place of Work)
Nonagricultural Wage & 432,300 100.0
Salary Employmant
Manufacturing 17,100 4.0
Durable Goods 10,100 $9.1
Stone, Clay & Glass Prod. 1,100 10.9
Fabricated Matal Prod. 1,100 10.9
Machinery (ax. Electrical) 600 5.9
Electrical Equipmant & Supplies 5,300 52.9
Other Durable Goods 2,000 19.8
Sondurable Goods 75000 40.9
Food & Rindred Prod. ‘1,100 15.7
Princing and Publishing 4,300 646.3
Other Nondurable Goods 1,400 20.0
Soumanufacturing 415,200 96.0
Coustruction 28,000 6.7
Transp., Comm., & Pub. Util. 29,400 7.1
: Wholesala and Ratail Trade 97,800 23.6
Finance, Ins., & Raal Estate 27,300 6.6
Services and Mining 113,700 27.3
Govermamt 119,000 » 28.7
Federal 67,100 56.4
51,900 43.6

* Source:

Labor Market Trends, Virginia Employmmnt Commission, Voluma 36, Number 10.

** By cowparing che '"Placs of Residenca" daca with the '"Place of Work" data, tha differemce
is an appruoximation—of those people who do not work in the sama area as they live.

JANUARY 6o
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THE PCPULATIONM OF NORTHERN VIRGINIA IS TGNSICERABLY LARGER
THAN THAT OF THE RICHMCND-SETZRSBURG ARFa. IN APCITION TC BEING
LARGERy THZ POPULATIGN IS ™ORF MORILEs MTRE AFFLUENTe AND HAS A
HIGHER LEVIL CF OVERALL ERUCATION.

THF RESIOM TS SERVER 8Y AN IMPRESSIVE PRavGz OF  HIGHER
ERPUCEATION INSTITUTICNS AS DESCRIRED IN TA3LE I-2. RECAUSE OF THE
NLTURPF QF THE METFAPCOLITAM ARPEL, WITH ITS SGAHISTICATED SYSTEM OF
ROADS AND CEVELA2PING MACSS TRANSTIT SYSTTH, COMMUTING TIME T9
INSTITUTIONS In THE DISTRICY OF COLUMRETA 2R MARYLAND MIGHT BE VO
GREATER THAN THAT T4 GESRGE  MASON UNIVERSITY 0% THE VIRGINIA
PALYTECHIC IMSTITUTE CENTER AT DULLES.

SCHEY 3 JANUARY So 1981



METFOPNLITAN

TARLT

I-2

ARZA CCLLEZGES AND UNMIVERSITITES

Political Jurisdiction

Ras Accredited

Insticutions Accredicacion Easipeering Programe
District of Columbia
American University Middle States Association -
Campus-Free College Middle States Association (candidate) -
Catholic University of Amsrica Middle States Association X
Douinican House of Studies Middle States Association -
Gallaudet College Middle States Association -
Georgetown University Middle States Association -
George Washington University Middle States Association X
Howard University Middle States Association X
Mount Vernom College Middle States Association -
Oblate College Middle States Association -
Southeastern University Middle States Association -
Strayer University Middle States Association (candidate) -
Trinity College Middle States Associstion -
University of the District of Columbia Middle States Associstion X
Washington Internatiomal College Middle States Association (candidate) -
Wesley Theological Seminary Middle States Association -
Maryland .
The University of Maryland Middle States Association X
virginia
George Mason University Southern Association -
Marysount College of Virginia Middle States Association -
University of Virginia (Falls Church Center) Middle States Association x!
Virginia Polytecimic Institute
and State University (Dulles Center) Middle States Association x!
Northern Virginia Commmity Collage Middle States Association x2

1 Both UVA end VPI and SU offer u;gtnuting courses and programs in Northern Virginia.
2 Approved to offer Associate degrees in Pre-Enginssring and Engineering Techmologies.

SFHEV
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ACCREDITED UNDERGRADUATE AMD GRADUATE ENGINEERING PROGPRAMS ARC
AVAILARPLE AT CATHOLIC UNIVERSITY, GEOREE WASHIMGTCN UNIVERSITY,

HOWARTC UMIVERSITY, AND THE UNIVERSITY CF  MARYLAND. THE
UNIVERSITY OF Thc OQISTRICT OF CCOLUMSIA ALSO HAS ACCREDITED
JMDERGRADUATE EMCINEERINT  FROGRAMS, FURTHER OJETAILS ABOUT

EXISTIMNG EMGINEEPING PROGRAMS ARE PRAVIDEDS IN SECTICM V.

PICHMOMR-PETERSAURG ARFA, THE APEA CCNSIDERED IN THE STUDY
CONSISTED 3F PLANNINE DIIZTRICT 15, 4BICH INCLUTES THE CITY OF
RIZCHMONS  AND  THF  COUNTI=S CF  CHARLES CITY, CHESTERFIELD
GOOCHLAMD « HANGVERe HFMRICCe NEW WKENTS AND PNRHATAN, THE STUDY
WAS ©XPANDED T0 COMSIDER THE MORTHERMN PCRTICN  GF  PLANNING
DISTRPICT 13 WHICK INCLULES THE CITIES €£F PETERSEUR%Ge HOPEWELLY
AND COLONIAL HEIGHTS, AND THE COUNTIES OF PRINCE GEORGE AND
DINWICRIEes ALTHAUGH IT IS THE STATE CAPITALes THE INDUSTRY IN THE
RICHMCND-PETERSBURG AREA IS MUCH LESS DOMINATED BY GOVERNMENTAL
AGENCIES AND GOVERNMENTAL SUPPORT INDUSTRIES THAN IS NORTHERN
VIRGINIAe. THERE IS A LARGER INVOLVEMENT IN MANUFACTURING ANU
ACRICULTURE WHICH IS REFLECTED IN THE EDUCATIONAL NMEEDS
INENTIFIED IN THE SUBSEQUENT SECTIONS ©OF THIS REPORT. THF
INDUSTRY PROFILE OF THE RICHMONC-PETERSBURG AREA TS PROVIDED IN
TABLE TI-3.

SCHEV 5 JAMUARY £, 1581



TABLE TI=3

PICHMGHN=PFTERSRURS

ESTIMATED LABOR FORCE COMPONESTIS*

Richmond-Petarsburg Profile
(Plamming Discrict 1S and Northerm Portiomn of Planning Districc 19)

PROGFILE

Total** Percent
Subject Employment of
Sept. 1980 Total
LABOR FORCE DATA (Place of Rasidence) o
Civilian Labor Force 393,990 100.0
Employmmet 376,730 95.6
Unemployment 17,260 4.4

Percent of Labor Forca 4.0 -

State Rate () 5.4 -

Natiomal Rate (%) 7.1 -
ESTABLISEMPNT DATA (Place of Work) o B
Nouagricultural Wage & 373,670 100.0

Salary Employmant
Mamufacturing 66,870 7.9
Durable Goods 20,340 30.7

Lumbar, Wood Prod., & Furniture 4,240 20.6

Stone, Clay & Glass Prod. 1,540 7.5

Fabricacted Matal Prod. 2,630 12.9

Machinery (Ex. Electrical) 2,100 10.3

Other Durable Goods 10,010 48.7

Nondorabls Goods 46,330 69.3

Food & Kindred Prod. 4,350 9.8

Tobacco Manufacturers 12,000 25.9

Texziles and Appazul 3,320 7.3

Paperand Allied Prod. 4,100 8.8

Priacing and Publishing 5,200 11.2

Chemicals and Cham. Prod. 11,120 24.0

Ochar N¥ondurable Goods 6,040 13.0
Nommanufacturing 306,800 82.1

Tramsportion and Pub. Uuil. 21,320 6.6
Wholesale and Ratail Trada 80,690 26.4
Finance, Ins., & Real Estate 28,020 9.1
Services and Mining 66,660 21.7
Govermant 89,970 29.3

Federal 13,270 14.7

| State & Local 76,700 8s.3

* Source: Labor Market Trends, Virginia Employmsnt Cammission, Volume 36, Number 10.
#» 3y comparing the "Place of Residence" data with the "Place of Work" data, the difference
is an appruximation of those people who do not work in the same area as they live.

SCHEV
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THE POPULATION GF THE RICHMOMD-SETERSPURG AREA IZ SMALLEFe LESS
MOBILEe LESS AFFLUENTe a&ND IT IS NOT AS HIGHLY ECUCATED AS THAT
GF NCRTHEFN VIRGIMNAS

THE AREA IS WZLL SERVED BY A NUMAER OF STATE-SUPPORTED AND
INDEPEMDENT IMSTITUTIONS ©F HIGHER EDUCATION,  BUT DGES NCT HAVE
RESCURCES SUCH AS THOSE IN THE GISTRICT CF COLUM3IA AND MaRYLAND
UPGN WHICH IT CAN DRAW. IN ENGINEERINGe ONLY THE NEW BAFMELAR OF
SCIEMCE IN ENGINEERING TECHNOLOGY &4T VIRCINIA STATF UNIVERSITY IS
AVAILAGLE IN THE REGTICM.

SCHEV 7 JANUARY 654 1981



TARLE I-4 :
RICHMOND=-PETERSFURG EZCUCATIOMNAL INSTITUTICNS

RICHMOND-PETERSBURG EDUCATIOMAL INSTITUTIONS

Institutions Accreditation Has Accredited
Engineering Programe |

J. Sargeant Reynolds Commmity College Southern Association ) x1
John Tyler Commmity College Southern Association x2
0ld Dominion University Southern Association x3
Presbyterian School of Christian Education Southern Association -
Randolph-Macon College Southern Association -
Richard Bland College Southern Association -
Union Theological Sewminary in Virginia Southern Association -
University of Richmomnd Southern Association -
University of Virginia (Richmond Center) Southern Association x3
Virginia Coumvowealth University Southern Association -
Virginia Polytechnic Institute

and State University (Richmond Center) Southern Association x3
Virginia State University Southern Association x4
Virginia Union University Southern Association . -

1 Approved to offer Associate degrees in Pre-Engineering and Engineering Technologies.

2 Approved to offer Associate degrees in Engineering Technologies. .
3 UVA, VP11 & SU, and ODU offer engineering courses and programs in the Richmoud-Petersburg areas.

4 Approved to offer B.S. in Engineering Technology in Fall, 1980.

c
SCHEV e JANUARY 64 1981



ITe STATUS ©°F ENGINEERING EDUCATIOM

THE CUPRENT STATUS NF ZNGINCERING ECUCATIOMe AS WELL AS THAT
0F CTHER HIFH=TZCOMCLOGY 2TSCIFPLIMES. KIS RTEN THE  SUEJECT OF
MUCH NATIONAL CONCFRN. ENRALLMENTS IS TNSINEZRINE HAVE EXRFIEBITED
CYCLIC CHAMGEES OVER THE LLST THIRTY YFARS., 1IN 1948, POST-WERLD
WER II ENGINEERIMSG ENFOLLMEINTS  WERE 2PPFIXIMATELY 220400Ca  TiHZY
DECLINED RAPICLY TC 165407°C 2Y 15851, THT TREND FEVERSED GUICKLY
AND BRY 195T7e AFPROXIMATFLY 2S548060 STUTENTS WFEFEZ INROLLED IM
EMGINEERING PRCGRANMS, DECLINES WERE ACATN CRSERVED PUT QUICKLY
RFEVERSED IMN THE POST-GSPUTMIX TF&y PRECSULTING IM & PEAK CF 315,4C00
ENROLLMENTS IN 1963, RY 1672 THE CANTHEACTIONS N THE AEROSPACE
IMDUSTRY HAC RETUCED ENRPOLLMENTS BY S5%45075 ENROLLMFNTS OF
2754000 IN 1974 EQUALLED THCSE GF TWENTY YEARPS FEARLIER. THE
TREND HAS NOW REVERSED OMCE MOREe AND CURRENT ENRILLMENTS ARE
APPROACHING 4204300 THE NUMBER CF UNDERGRACUATE ENGINEEINS
DEGREES IN 1950-51 WAS APPROXIMATELY S0,C00 aND IS ESTIMATED TO
EXCEED €04000 IN 1987 (NATICNAL CENTER FCR EDUCATICNMAL
STATISTICS).

EXAMINATION OF THE ENRGLLMENT STATISTICS INDICATFS TFAT THE
CYCLIC PATTERM HAS A TEN YEAR PERIOD BUT THAT THE GENERAL TREND
HAS BEEN CONCTANTLY UPWAFRD. THE CYCLES HAVE LAGGED 3EHIND
ECONOMIC SHIFTS 2Y TWO TO THREE YEARSe REFLECTING THE FACT THAT
UNDERGRADUATE DEGREE PRCGRAMS TAKE FOUR TS FIVE YEARS TO
CCMPLETE.

ENROLLMENT IN GRADUATE DEGREEZ PROGRAMS HAS BEEM MORE STABLE IN
THE LAST TEN YEARS. THE FACT THAT SRADUATE ENFQLLMENT HAS NOT
EXPANDED PROPORTIONATELY WITH THE UNCERGRADUATE ENRCLLMENT,
ESPECIALLY IN DGCTORAL DEGREE PROGRAMSes IS A MATTER OF CONCERN
SECAUSE TOPLAY*S CRADUATZ STUDENTS aRE THE SOURCE OF FUTURE
FACULTY AND HIGHER LEVEL ENGINEFRS FOR CONSULTING AND HIGH=-
TECHNCLOGY INDUSTRIES.

A RECENT STUCY RELEASED BY THE SCUTHERN REGICNAL EDUCATION
8CARPD HIGHLIGHTS THE MATIONAL AND RSGIONAL PROPLEM BY CEALING
WITH A4ALL OF THE HIGH=-TECHNCLOGY DISCIPLINES RELTHER THAN JUST
ENGIMEERING» TAFLE I-S GSHOWS THAT NATIONALLY AND IN THE SGUTH
THE BIGH=-TECHNOLOSY DISCIFLIMSS CF COMPUTER SCIEMCT e MATHEWMATICS,
ENGINEERINGy AND THE PHYSICAL SCIENCES HAVE DECLINED AS A PERCENT
CF TOTAL DEGRFES AWARPED. THE MAJO0R DECLINES HAVE CCCURED IN
MATHEMATICS AMD THE PHYSICAL SCIENCES, 3UT ENGINEERING KAS ALSO
DECLINED. THIS DECLINE HAS RESULTED IN AN IMSALANCE SETWEEN THE
SUPPLY ©OF HIGH-TECHNOLOGY GRADUATES. 80TH UNBGERGRADUATE AND
GRADUATE, AMD  THE DEMAND F0OR THEM BY INDUSTRY ANO HIGHER
ECUCATION (AS FACULTY AND GRADUATE STUDBENTS). EMGINEERING AND
COMPUTER SCIENCE SRADUATES HAVE NGO DIFFICULTY FINGING EMPLCYMENT,
AND STARTING SLLARIES CFFERED CONTINUE TC IMCREASE AS THE
CCMPETTITION INCREASES,

SCHEV e JANUARY £4 1981



(72

TARPLT T =S5

Proportion of Total Baccalaureate Degrees in High Technology Fields Selected Years

1963-64 1970-71 1976-77 - 1977-78
Number Percent Number Percent Number Percent Number Percent

South :
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 54 12,197 4.9 14,551 5.8
Physical Sciences 4,251 36 4,989 2.3 5,987 24 6.271 2.5
United States
Computer Science - —_ 2,388 0.2 6,426 0.8 7.224 0.8
Mathematics 18.649 4.1 24912 2.9 14,295 1.5 12,701 1.4
Engineering 35,354 7.7 50,357 5.9 49,667 5.4 56,009 6.0
Physical Sciences 17.507 3.8 21,548 2.5 22,609 24 23,175 2.4

Source: Degree Output reports, based on HEGIS data, Southern Regional Education Board. The ‘“‘engineering’” field,
as reported by the HEGIS system, includes engineening technology baccalaureates and is not comparable to the
*‘engineering’" category as reported by the American Association of Engineering Societies.
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ITI. STRUCTURE OF THE STUDY

THE STUDY PtLan THAT ZVDOLVED PURSUANT TO HOUSE BILL 413 DREW
UPON SEVERAL PPEVIOUS AND TURRENT STURTIES. IN 1978 GEQRGE MACON
UMIVERSITY AS¥EN THE CCUNCIL £F HIGHER EDUCATIZC* TG APPRCVE
SEVERAL UNMIERCRADUATE ENGINEFRING PRIGRAMS TG 9L  STARTEDN DURINS
THE 198N0=82 BTIZMMTIUM, SAME USCFUL TYESPMATICN ASTUT  THF ZSEMAND
FAOR  UNDEPGRADUATI ENGINCTRING ZRUCAETIAN WAS PRCYIDRED  3Y THE
UMIVERSITY IN TTS PRrPOSELe. NURTNE 1573-87 THRTT STULTES WFRE
CCNOUCTED PERTAIMIMG TO EINGIMEERING. - OMF  WAS DCONE BY VIRGIMIA
COMMONWEALTH UMIVZRSITY MD FOCUSED  JN THE RICHMOND=-PETERSBURG
AREA. THZ SECOMC WAS CONE RY FLEORAE  MASCN UNIVERSITY. oLD
DCMINTON UNIVERSITY., ANT VISGINIA COMMONWEALTH UNIVERSITY  AND
EXPLCRED THE POSSIBILITY OF ESTARLISHING A COOPERATIVE
UNDERGRADUATE ENGINEERING PROGRAM IN NORTHERN  VIRGIMIA  AND
RICHMOND-PETERSRURGs RUILCING UPON THE EXISTING DEGREE PRCGRAM AT
OLD DOMINION. THIS STUCY B8Y THE URBAN UNIVERSITIES HAD BEZIN
SUGGESTED BY THE CCUNCIL 7F HIGHER EDUCATTIONe. WHILE IT WAS GOING
ONe GEORGE MASON UNIVERSITY WAS CONDUCTING AN EXTENSIVE STUDY OF
THE CONTINUING ECUCATION MEEDS OF ENGINEERS AND PHYSICISTS IN THE
METROPOLITAN WASHINGTON &4REA UNDER A GRANT FROM THE NATIONAL
SCIENCE FCUNDATION (MNSF)e.

THE COUNCIL OF HIGHER EDUCATION FORMED AN AOGVISORY COMMITTEE
CCNSISTING OF REPRESENTATIVES FSROM THE EXISTING SCHCOLS OF
ENGINEERING AT OLD DOMINION UNIVERSITY, THE UNIVERSITY 2QF
VIRGINIA AND  VIRGINIA PCLYTECHNIC INSTITUTE AND STATE
UNIVERSITY, AS WELL AS FEPRESENTATIVES OF VIRGINIA STATE
UNIVERSITY. GEORGE MASON UNIVERSITY, VIRGINIA COMMCNWEALTH
UNIVERSITY. AND THE VIPGINIA COMMUNITY COLLE~E SYSTEM. IN
ACDITICMNe THE VIRGINIA SCCIETY OF PROFESSIGONAL ENSINEERS AND THE
ASSOCIATICN OF CONSULTING ENGINEERS WERE REPRESENTED. THE ROLE
OF THE COMMITTEE WAS TO ADVISE COUNCIL STAFF ON THE DESIGN OF THE
STUDYs THE POSSIELE CONSULTANTSe AND THE PROPQOSED PLANS OF THE
STUDY SUBWITTED BY CONSULTANMTS. THE COMMTITTEE ALSO PEVIEWED
CONSULTANT REPORTS AND THIS REPORT.

ON THE B8ASIS CF PRELIMINARY INFORMATION AVAILABLE AECUT THE
NATURE 0OF THF EDUCATIONAL NEEDS IN NORTHERN VIRGIMIA, IT WAS
DECIDED TO HIRE TWO CONSULTAMTS,s ONE TC BE RESPCNSI3LLC FOR THE
GENERAL CCNDUCT OF THE STUDY AND ONE TO FQCUS SPECIFICALLY CN THE
ELECTRICAL ENGINEERING ~EQGUIREMENTS OF THE NOPTHERN VIRGINIA
AREA. THE TWC CONSULTANTS EMPLOYED WERE DRe LINTOM E. GRINTEZR AND
DRe JOHN Ce HANCOCKa PRISF RIOGRAPHICAL SKETCHES FILLOW:

ne

———

DEAN EMERITU

LTNTEN Fe GRINTER
Se UNIVERSITY OF FLGRIDA

JEACHINS AMD RFSEARCHe. PROFESSOR OF CIVIL EMEINEZRIMGe TEXAS
A ANMD M UNIVERSITY AND ILLINCIS INSTITUTE CF TECHMNOLOGY. AUTHER
OF TECHNICAL 72CO0KS PUBLICHEC BY MACMILLIAN CIMPANY, AUTHGR OF
ARTIZLES AND F2APERS 0Ok TECHNICAL 8%D CPUCATIONAL TU3JFECTS.
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ADMINISTRATION, DEAN OF THE GRADUATE SCHOOL AND EXECUTIVE
VICE PRESIDEMT AT JLLINGIS INSTTTUTE £F TECHNGLOGY 2AND THE
UNIVERSITY OF FLCRIDA.

PLANNING ANM0D  CONSULTI"G. COORNINATEZ THE FLANNING ACTIVITY
AND DEVELOPED & 1C-YERR FLAN FOR  THE UNIVERSITY 0F FLORDIA,
1970-73s CZONSULTANT TC THE EDITCR OF ENCYCLOPEDIA BRITANNICA AND
TC A NUMBFR GOF NTHER GCVEPNMEMNTALe RESIOMALe AMD INSTITUTIONAL
GROUPS.

DR. JOHN C. HAMCOCK
DEANe SCHOOL OF ENGINEFRINGe FURCUE UNIVFRSTTY

TEACHING AND RESEARCH. PROFESSOR OF ELECTRICAL ENGINEERING,
PURDUE UNIVERSITY AND AUTHOR COF MORE THAN 30 PRESENTATIONS AND
PAPERS ON TECHNICAL AND ENUCATIONAL SUBJECTSe.

ADMINISTRATION. DEAN, SCHOOLS OF ENGINEERING PURDUE
UNIVERSITY.
PLANNING AND - CONSULTING. A RECCGNIZED LEADER IN

COMMUNICATIONS SYSTEMS AND CONTRIBUTOP TN A NUMBER OF INDUSTRIESS
INCLUDING THE NEW SIGNAL SYSTEM TECHNIQUE APPLIED TO RADAR AND A
SATELLITE-TO-EARTH TRANSMITTING SYSTEM.

ONSULTANT ACTIVITIES.

THE CONSULTANTS VISITED THE EXISTING SCHOOLS OF ENGINEERING IN
VIRGINIA, THE DISTRICT CF COLUMBIA, AND THE UNIVERSITY OF
MARYLAND3 THEY INTERVIEWED REPRESENTATIVES OF SELECTED FIRMS IN
NORTHERN VIRGINIA AND RICHMONC-PETERSBURES THEY MET WITH GROUPS
OF SMALLER FIRMS TC DISCUSS THEIR SPECIFIC REQUIREMENTS 1IN
NCRTHERN VIRGINIAe AND THEY MET WITH THY STAFF OF GEORGE MASON
UNIVERSITY REGARCING THE NSF STUDYes THE CURRENT OFFERINGS IN
ENGINEERING AND ASSOCIATED DISCIPLINESe AND FUTURE PLANS. THE
CONSULTANTS HAVE ATTEMPTEC TO IDENTIFY TRE TYPE AND MAGNITUDE OF
DEMAND FOR GRADUATE INSTRUCTION &AND CONTINUING EDUCATION IN BOTH
NORTHERN VIRGINIA AND RICHMOND-PETERSBRURG AND HAVE RECOMMENDED TO
THE COUNCIL SEVERAL WAYS TC REZPOND TO THE IDENTIFIED NEEDS.

THE RESULTS OF THE NSF STUDY CONZDUCTED BY GEOGRGE MASON
UNIVERSITY FACULTY WERE CONSIDERED BY THE COMSULTANTS IN THEIR
REPORT. THEY WERE ALSO CONSICERED BY THE COUNCTIL IN FCRMULATING
THE CONCLUSIONS AND RECOMMEMDATIONS PRESENTED IN THE FINAL
SECTION OF THIS DCCUMENT. THE MOST SIGNIFICANT RESULT OF THE
GEORGE MASGON UNIVERSITY NSF STURY TS THF INDICATION THAT THE
SRIMARY DEMANC FOR GRACUATE INSTRUCTION IN NORTHFRN VIRGINIA IS
IN THE AREAS GOF COMPUTEE SCIENCE, INFORMATION SYSTEMS,
CCMMUNICATICN SYSTEMSe AND OPCTRATIONS RESEARCH RATHER THAM IN THE
TRADITIOMAL ENMGIMNEERINC "ISCIPLINES. THIS STUDY THUS SUPPCRTS
THE CONTEMTION THAT THE TIMDUSTRIAL DEVELGPMENT OF NCRTHERN
VIRGINTIA IS5y IV FACTe UNIGUE &aNMD REPRESEMTS THE EVOLUTION QOF NEW
TECHNOLOGIES FOR WHICH THERE ARE AT PRESENT N& CORRESFONDING
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HIGHER ERPUCATION TEGREE PRMNGRAMS CR RESEARCH DISCIPLINES. THESE
TECHNOLOZIES Ca™ 2E MASTERED BY THE BEST CGRADUATES OoF
CONVENTIONAL FEMNGSINEERING PROGPAMS, BUT &AM ALTERNMATIVE IS T9
EX2ERIMENT WITH THE DEVELCPMENT OF HIGHRER EDUCATICM PRNOGFAMS AND
RFESEARCH DISCIPLINES THAT REFLECT MORF PRZCISELY 74® TECHNCLSGIES
WHICH ARE EVCLVIMEG,

JANUAFY &4 13981

[
N

SCHEV



IVe UNTVYERSITY J3F MARYLAND TELEVISION PROGRAM

ONE OF THFE MAMY INTERESTING DEVELOPMENTS ITENTIFED EY THE
CONSULTANTS WAS THE EXTSTENCE 0F A& SOPHISTICATED TELEVISIAN
IMSTRUCTIGN SYSTEM DEVELCSEDR BY THE UNIVERSITY OF MARYLAND. THE
SYSTEMe WHICH HAS TWO-WAY VRICE COMMUNICATIOMN CAPACITY AND CNE=-
WaY VIDEG CAFACITYes IS ALREADY DELIVERING GRACUATE INSTRUCTION IN
CAGIMEERING AT -SEVFRAL LOCATIONS TN  MARYLAND AND THE DISTRICT OF
CoLUMRI A,

THE SYSTEM CONMSISTS OF TWC STUDIQ CLAZSSROOMS 2T THE COLLEGE
PARK CAMPUS, AN ORIGINATING 2RCADCAST TOWER ON THE CAMPUS, A
PRIMARY RPOADCAST TOWER AT WDCN=TVe AND VARIOQUS REMOTE CLASSRGOM
LCCATICNS. THE ACTIVITIES IN THE STUDIC CLASSRGOMS ARE CJVERED
3Y THREE REMOTE CONTROL CAMERAS AND MICROPHONES FOR THE
INSTRUCTOR AND EACH OF THE 4S5 STUDENT STATIOMS. AUDIC RESPONSE
FROM THE REZMOTE SITES IS PROVIDED VIA DEDICATED TELEPHONE LINES.

THIS SYSTEM DIFFERS FROM PREVIOUS TELEVISION INSTRUCTION
SYSTEMS IN THAT IT ALLOWS THE REMOTE STUDENTS TO PARTICIPATE
DURING THE CLASS SESSICN. TH4E EVALUATIGN OF INTERACTIVE
TELEVISION INSTRUCTION (ITVY) SYSTEMS IS STILL G60ING ONe PUT THE
PRELIMINARY RESULTS INDICATE SIGNIFICANT INCREASES IN PARTICIPANT
SATISFACTION CVER THE PREVYIOUS PASSIVE VIEWER SYSTEMS.

THE UNIVERSITY QOF MARYLAND CHOSE THE ITV SYSTEM BECAUSE OF THE
EXPERIENCE OF OTHER INSTITUTIONS THAT HAVE USED ITe ACCORCING TO
THE UNIVERISITY O0OF MARYLAND STUDY ON THE ITV SYSTEM, THE
DEPARTMENT OF HEALTHe EDUCATION. AND WELFAREe SUMMARIZING THE
RESULTS OF 350 RESEARCH STUDIESe HAS REPORTED "THE VAST MAJORITY
OF THESE STUDENTS HAS REVEALED NO SIGNIFICANT DIFFERENCE IN THE
MEASURED P2ERFNORMANCE BETWEEN STUDENTS WHO WERE INSTRUCTED VIA
TELEVISION ANGC THCSE WHO WERE TAUGHT DIRECTLY ees”

THE EXISTENCE OF THIS SYSTEM™ PERMITS THE POSSIBLE
CONSIDERATION AND TESTING OF A NON-TRADITIGNAL MEANS OF PRCVIDING
GRADUATE INSTRUCTION THAT WOULD DRAW UPON THE EXISTIN6 RESQURCES
IN THE VIRGINTA AND MARYLAND SCHOOLS CF ENGINEERING AND AVOID A
CONSIDERABLE CAPITAL INVESTMENT RY THE COMMONWEALTHe THIS OPTION
IS ATTRACTIVE 1IN VIEW OF THE TERMS UNDER WHICH THE VIRGINIA-
MARYLAND RZGIOMAL SCHOOL CF VETERINARY MEDICINE HAS PBEEN OPENED
AT VIRGIKRIA PALYTECHNIC INSTITUTE AMOD  STATE UNIVFRSITY IN
BLACKSRURGe THE MAJORITY OF CAPITAL INVESTMENT FOR THE
VETERINARY SCHOOL WILL BE MADE BY VIRGINTLe SINCE THE FACILITIES
WILL BE LOCATED HERE. IN MEETING SOME OF THE ENGINEERING NEEDS
OF NORTHERN VIRGIMIAs IT MIGHT BE POSSISLE TO TAKE ADVANTAGE OF A
CAPITAL INVESTMENT ALRERDY MADE 8Y MARYLAND BY SEEKING A
COOPERATIVE AGREEMENT BETWEEM THE UNIVERSITY 0F MARYLAND AND
GEORGE MASON UNTVERSITY T2 MAKE INSTRUCTION AVATLABLE INM
VIRGINTA.
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Ve CONCLUSIONS

THE FCLLOWING COMCLUSTOMS ARE  DRAWM FRCM THE  CONSULTANTS?
REPORTe. THE GECRGE MACSSNMN UNIVERSITY NSF STUDY, ADDITICNAL
INFORMATICN FROVITEDR EY T% CONSULTANTS EUT NOT IXNCLUDED IN THEIR
REF20RTe AN) STAFF DISCUSSTONS WITH ADVISORY COMMITTEZE MEMBERS.

Ae NOZITHERNM YIRGIWNIA AREA

le THE ~EEDRS 3F NORTHERN  VYIRGINTA DTFFER CONSIDERAEBLY
FROM THGOSE OF RICHMCND-PETERSEURG AND REFLECT THE
COMCENTRATION OF "HIGH=TECHNOLOGY" INDUSTRTZS
THERE. THKE PRIMARY OEMANDS FTR GRADUATE IMSTRUCTICH
ARE IN THEORETICAL AREAS PFRTAIMING T2 COMPUTER
HARCWARE AND SCFTWARE DESIGNs OFPERATIONS RESEARCH,
HIGH SPEFED DATA TRANSMISSIONe IMFORMATICM SYSTEMS,
AND THE CONNECTION RETWEEN HIGHLY COMPLEX DEVICES
AND THEIR USERS.

2e THE RELATIONSHIP BETWEEN UNDERGRADUATE AXNT GRADUATE
ENGINEERING PROGRAMS IS SUCH THAT THE UNDERGRADUATE
CFFERINGS TRADITICNALLY FORM THE BASIS FCR GRADUATE
OFFERINGS. WHILE IT IS POSSIBLE TZ HAVE AN
UNDERGRADUATE SCHOOL WITHOUT GRACUATE OFFERINGSe IT
IS PROZABLY NCT FEASIBLE TO CONSIBER THE
CEVELOPMENT CF A GRADUATE SCHOGL OF ENGINEERING RY
ITSELF.

3« THERE IS A NEED TN NORTHERN VIRGINIA FCR GRADUATE
INSTRUCTICN IN THE TRADITIONAL ENGINEERING FIELDS.

4 THERE IS A SIGNIFICANT NEED FOR NON-CREDIT AND
SHCRT COURSES IN ENGIMEERING.

s THERE IS OCEMAMD FOR UNDERGRADUATE ENGINEERING BY
INDIVIDUALS WHO ARE UNABLE TC RELNCATE TC THE
EXISTING VIRGINIA SCHOOLS OF ENGINEERING CR REAR
THE FINANCIAL 2URDEN QOF ATTENDING THE EXISTING
INSTITUTIONS IN THE DISTRICT oF COLUMRTA
METRCPCLITAN AREA. THE CCNSULTANMTS WERE AOVISED BY
THE EXISTIMG SCHCCLS OF ENGINEERING IN THE DISTRICT
OF COLUMBIA OF THEIR DESIRE TO ENRCLL MCRE
UNCERGRADUATE STUCENTSe.

8. PICHMOND-PETZRSBURS

1 THE NEEDS OF RICHMCNLC-PETSZRSBURG REFLECT THE HIGKER
CONCENTRATION OF MAMUFACTURINE INDUSTRIES THERE.
THE PRIMARY DEMAMNDS FOR GRADUATE INSTRUCTICN ARE IN
MZICHAMICAL AND ELECTRICAL ENGINEERING.

2« THE RELATIONSHIP BETWEENM UNDERGRADUATE AND GRADURTE
ENGINEERING EDUCATION I SUCH THAT THE
UNDERGRADUATE OFFERINGS TRACITICNALLY FORM  THE
BASI_ F7R GRADUATE NFFERINGS. WhILE IT IS PCPSSIELE
TO HAVE AN UNDERGRACUATE SCHOOL WITHOUT GRADUATE
CFFERINGSe IT IS PROBABLY NCT FEASIELE T2 CCMCSITER
THE DEVELOPMENT CF A GRADUATE SCFKFCOL OF ENMGINEERING
BY ITSELF.
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THE MEEDS FCR CGRADUATE INSTRUCTION IS NOT WELL
COCUMENTED IN THT RICHMONR=PETZRSBURG AREA AT TKIS
TIME.

THERS IS A NEED FNOR NON-CREDIT ANMD SHORT COURSES IN
ENGIMNEERTING,

THERE IS & DEMEMD FOR UNDERGRADUATE FNGINEERING
INSTRPUCTTOM. INCUSTRY SEEMS RECERTIVE TO THE
CONCEPT OF A CO=-OP PROGRAM COMBTINING ALTERNATIVE
PZRINDS NF WORPK AND STURY.

16
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VIe RECCMMENDATICNMS

THESE RECOMMENCATIONS ARE PRESENTED 2Y PEGIOM REFLECTING

THE

DIFFERENT KINCS GF INOUSTRY, CIFFERENT COLLESES AND UNIVERSITIES,

AND CIFFERENT SIZES OF PORPULATION.

SCHEV

MORTHFRN VIRGINIZ

COUNCIL APPRCVE SEVEPAL GEORPGE MASQN PRCGRAMS 1IN
COMPUTER SCIENCEs OPERATIONS RESEARCHe INFGRMATION
SYSTEMSe COMPUTFR FLECTRONICS ANMD DESTEN TO MEZT
NCED FOR GRADUATEZ KIGH TECHNOLOGY. THESE SHCULD BE
OFFERED COOPERATIVELY WITH OLD DOMINICN, AND WITH
THE UNIVERSITY OF VIRGINIR AND VIRGINIA FOLYTECHNIC
INSTITUTE AND STATE UNIVERSTITY AS APPRCPRIATE.

THREE GRADUATE ENGINEERING SCHOOLS (a6NU, UVA,
VPT&SU)Y CONTINUE CR INCREASE OFF-CAMPUS OFFERINMGS
IN TPRADITIONAL ENGIMEERIMG IN MNORTHERN VIRGINIA.
OFF-CAMPUS ENGINEERING SHOULD EF FUNDED AT ON=-
CAMPUS LEVELS.

GEORGE MASON SEEW AN AGRTEMENT WITH THE UNIVERSITY
CF MARYLAND UNDER WHICH MARYLAMD®'S TELEVISICN AND
TWO-WAY VOICE CAPACITY CAN RE USED TC CFFER
GRADUATE ENGINEERING IN NORTHERN VIRGINIA CN A
TRIAL PASIS FOR CMNE YEARe. FUMNDS MECESSARY FOR SUCH
AN AGREEMENT SHCULD RE APPROPRIATED AS A SEPARATE
LINE ITEM EITHER TO GMU 7R TO THE COUNCIL COF HIGREIR
EDUCATIONM FOR SUBRSEQUENT TRANSFER TO GMU. IF
SUCCEZSSFULe VIPGINIA SHOULD CONSIDER EGUIPPIMNE ITS
GRADUATE ENGINEERING SCHGCOLS TC OGCFFER SIMILAR
PROGR2MS ACRCSS THE CSTATE.

THE COUNCIL OF HIGHER ELUCATIONe ACTINS ON BEHALF
CF THE CCMMONWEALTH. SHOULD SEEK CONTRACTS FCR
S3ACES IN THE FIVE UNDERGRADUATE FNGINEERING
PROGRaMS IN THE MCTROPOLITAN WASHINGTON AREA
(MARYLANCe GECRGE WASHINGTOMe CATHCLICe UNIVERSITY
CF THE DISTRICT TF CCLUMBIA AND HCWARD).

RICHMONN-PETERSRURE

THREE GRADUATE ENGIMEERING SCHQCLS (CD'y UVE,
VPIZSU)Y CONTIMUE 4R INCREASE GFF=-CAMPUS SFFERTINES
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IN TRADITIGNAL ENGINEERING IN RICHMOND=-PETERSBURG.
OFF-CAMPUS ENGIMFERING  SHOULD BF FUNDED AT CN-
CAMPUS LEVFELE.

VIRGINIA STATE 2aND VIRGINIA COMMONWEALTH DEVELGP
COOPERATIVE ENGINETRING PROGRAMS TOR
UNDERGRATCUATESy CONSISTING OF TWC GR THREE YEARS AT
VSU TR ¥CUS WORK ZXFERIEZMCE IN SICHMOND-PETERSBURG
INDUSTRY TRANSFER TO ODUe VPI&RSU ©OF UVA WITH
FIRMaAL EDUCATION AND WORK EXPERIENCE ALTERMATED
CVER THRET YEARS UNTIL THF DEGREE IS EARNED. THIS
CLASSIC "COCPERATIVE EDUCATION™ PATTERN HAS BEEN
USED FOR YERRS BY NORPTHEASTERN UMIVERSITYs BOSTCN,
MASSACHUSETTS.

VIRGINIA STATE CONTINUE TO DEVELOP ITS ENGINEERING
TZCHNOLOGY PROGRAMS.

STATEWINE

VIRGINIA'®S INSTITUTIONS OFFERING ENGINEERINGe AND
AS WELL AS VIRGINIA COMMONWEALTH UNIVERSITY,
VIRGINTA STATE UNIVERSITY AND GEORGE MASON
UNIVERSTTYy SHOULD FORM AN ENGINEERING EDUCATION
PLANNING GROUP TC PERFOR™ THE FOLLOWING TASKS?:

le COORDINATE OFF-CAMPUS ENGINEERING PROGRAM
OFFERINGSe AND DRAW THE COUNCIL®S ATTENTION
TO ANY LOGISTICAL CR FUNDING PROBLEMS THAT
ARISE ‘

2e MONTITOR THE TRIAL USE OF CLOSED CIRCUIT
TELEVISION AS A MEANS OF PRCVIDING
INSTRUCTIONe AND REPCRT TO THE COUNCIL WITH
RECOMMENDATIONS §

3« DEVELOP THE AGREEMENTS NECESSARY TO REGIN
COOPERATIVE UNDERGRADUATE ENGINEERING
PROGRAMS IN THE RICHMOND=-PETERSEURG AREA; AND

4, ASSIST veU IN DEVELOPING TRANSFER
AGREEMENTS WITH TWO-YEAR INSTITUTIONS TO
ENABLE THEIR STUCENTS TO COMTINUE WORK TOWARD
BACHELCR'S PEGREES TN ENGINEERING TECHNCLOGY.

THE ENGINEERIMG FDUCATION PLANMING GROUP SHCULD
ELECT A PERSON REPRESENTING CNE CF THE INSTITUTICAS
8S ITS CONVENMIMG NFFICERe AMD SHOULD MAKE A REPCPT
N ITS ACTIVITIES TO THE CCUNCIL OF HIGHEIR
EOUCATION IN THE FaLL CF E&CH YFAR AT A MINIMUM,
THE COUNCIL SHR2ULD ACSSIST THE PLANNING GROUP IM ITS
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ACTIVITIES,

AND A MEMASF 0F THE CCULCIL STAFF
SH0ULLC BE A MEMBE

R
R EX 2FFICIC NOF THE GROUP.

ALTERNATIVE FEFSPONSF. THUE FOLLOWING CPTICNS WESE CONSICERED o

BUT NCT RECZOMMENDED BY STrFFe SINCER

STHEV

A)

(B)
c)

(o)

D
[ ]

A,

IN NDORTHERN VIRGINIA. INDICATIONS THAT MOST
INDUSTRI AL DEMAND I3 ACTUALLY FCR PERSGNS TRAINED
IN COMPUTER=-RELATED SKILLS RATHER THAN THE FULL
ARRAY OF TRADITIOMAL ENGINEERING ZISCIPLINESS

HIGH COSTS;

EXPECTED SHARP DECLIME IN 18-21 YEAR GLD STUDENTS
BY 1985,

HISTCRIC PATTERN OF CYCLIC TINDPUSTRIAL PEMAND FOR
ENGINEERS: (£) VIRGINIA NOW PRCODUCES ENSINEERS AT
BETTER THAN THE NATIONAL RATE PEFR 10060C0
POPULATIONM: (F) LACK OF PHeDe ENGINEERS WILL MAKE
STASFING NEW SCHOOLS EXTREMELY OCIFFICULTS AND (%)
EXPRESSED INTEREST IN H3419 [IN FINDIMNG WAYS 1IN
WHICH NFEDS CAM BE MET BY COOPERATICN RETWEEN
EXISTING ENGIMNEERING SCHOOLS AND URBAN
UNIVERSITIES.

NORTHERN VIRGINTA

COUNCIL APPRCOVE SEVERAL GECRGE MASOCN PROGRAMS IN
COMPUTER SCIENCEs OPERATIONS RESEARCHe INFORMATION
SYSTEMSe COMPUTER ELECTRONICS AND DESIGN TO MEET
NEED FOR SRACUATE HIGH TECHNOLOSY. THESE SHOULD B8F
CFFEPED COOPERATIVELY WITH OL? DOMINIONe AND WITH
THE UNMIVERSITY OF VIRAINIA AND VIRGINIA POLYTECHNIC
INSTITUTE AND STATE UNIVERSITY AS APPROPFRIATE.

COUNCIL AUTHCRIZE GECRGE MASON TC BUILDe FEQUIP AND
STAFF A SCHOOL OF ENGINEERING, WITH PROGRAMS
EVENTUALLY OFFERED AT THE GRADUATE AND
UNDERGRAZCUATE LEVELS. THE COST OF STARTING (NCT
CPERATING) A SCHOOL woULD ’E IN EXCEZISS OF TEN
MILLICN LOLLARS,

RICHMOND=PETEFSRUSG

CIUNCIL AUTHORIZE VIRGINIA STATE UNIVERSITY T3
RUILDy EQUIP LND STAFF A SCHOODL OF ENGINEERINMG,
WITH PROGRAMS EVENTUALLY GFFERZD AT THE GRADUATE
AND UNDFERGRADUATFE LEVELS.
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Pe THREE GRADUATE ENGINEERING SCHOOLS (0DU» Uva,
V31ecU) CTONTINUF OR INCREASE OFF=CAMPUS OFFERINGS
IV TRADTTIONAL EMNGINEFRIING IN RICHMCND-PETERSBURG,
CFF-CAMPUS ENGINEFRIMG SHOULD BE FUNDED AT CN=-
CAMPUS LEVELS.

Ce VIRGINIA STATE CAONTINUE T0 DEVELOP ITS "MGINEERING
TECHNOLCCGY PRGGR:MS,

SCHEV 21 JANUARY 54 1981



VITe CCOMSULTANTST' REPORT

REPORT ON GRADUATE AND CONTINUING
EDUCATICN FOR ENGINEERS IN THE URBAN CORRIDOR

OF VIRGINIA

JANUARY &4 1981

ENGINEE®PING EDUCATIONAL STUDY
8Y
LINTON E. GRINTER
AND

JOHN Ce. HANCCCK

CONSULTANTS 70O TRE CTOUNCIL FNRR HIGHER EDUCATIONM

RICHMONMT e VIRGINI X

SCHEVY 21 JANUARY 5,

1381



SCHEV

rn

3.

Se

6e

Te

8«

S.

10«

11.

12.

13.

14,

15.

l€.

17.

CONTENTS

OREFACE e RELATINMNG THIS STUPY T0O THE VCU STUDY
OF CARLY 1989

UNDERGRADUATE ANEC CRADUATE ENMGINEERING

-ZDUCATICN
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18 ZONCLUSIONS AND RECOMMENDATICNS oF THE
CONSULTANTS

1%. SUGGESTIOMNS FGR IMPLEMEMTING THE COMSULTAMTS?
RECCMMENDATIONS

20 APPENDICES:
A. ACT OF THE CENERAL ASSEVRLY, APRIL 4, 1G&0

Be ADVISORY COMMITTEE ON GRACUATSZ aAND  CGMNTINUINS
EOQUCATION

Ce INSTITUTICNSs RUSTIMESSESe PROFESSICNAL ASSCCIATIONS
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PREMISES BASIC TOoO THE STUDY OF GRADUATE AND CCNTINUING
EMGINEERINS EQUCATION
le A4S TECHNOLGEY INCRTZASES IN COMPLEXTTY, THE
PIRCFNTAGE CF ENMTINEFRS WITH ADVANCEL DESGREES WOULD
RE EXPECTEC TG GPOW. INSTEADy RECENT GROWTH HAS
ETEN I™ BACCALAUREATE DEGREES MWITH MASTER?'S
ENROLLMENTS SEIMF RATHER STATIC AND THE COCTORATES
CECREASING SICMIFTICANTLY.

2e WITH SC™E FCRTY PEPCENT OF THE DOCTCRATES BEIMG
AWARGED TO6 FOREIGM STUDENTS THERE IS A SERIGUS
QUESTICM AS TO THE SNURCES CGF NEW FACULTY THROGUGH
THE NINETEEN EIGHTIES.

3¢ AS AN AID TO IMFROVING THE IMBALAMCES MENTIQNED
ABOVE IT IS EVIDENT THAT THERE SHCULD BE INCREASED
ATTENTION TO PART-TIME AND EVENING CLASSES OR
PROSRPAMS FOR EMPLOYEC ENGINEERS.

4 TI) ATTRACT EMPLOYED ENGINEERS INTO PART=-TIME
PROGRAMS THE FLANNING SHOULD BE SUFFICIENTLY
CEFINMITE SO THAT THE POTENTIAL STUDENT CAN FEEL
ASSURANCE CF COMPLETION WHICH IN SCME CASES WOULD
RZSULT IN AN ADVANCED DEGREE.

Se PBICAUSE COURSES PLANNED FOR THE NEEDS OF ADVANCED
STUDENTS ATTRACT LARGELY EMPLOYED ENGINEERS, A
CLOSE RELATIONSHIP WITH ENGINEER EMPLOYIMNG INDUSTRY
AT THE LGCAL LEVEL IS .ESSENTIAL.

6« THFE CROWING IMPORTANCE OF AVAILABILITY OF ACVANCED
ENGINEERING PROGRAMS ON A PART-TIME BASIS LEADS TO
CONSIDERATION OF REASONABLE AND ASSUREP FUNDING OF
SUCH PROGRAMS WHICH IN THE PAST HAVE GCPERATED 2N
TUITION OR WITHOUT SEFARATE BUDGETING.

Te SINCE THE ACAPEMIC RESOURCES OF THE CCMMCNWEALTH OF
VIRGINIA ARE AT FIXED LOCATIONS WHILE THE NEED FOR
PART-TIME ENGINEERING EDUCATICNAL PROGRAMS FOR
EMPLCYEC EMGINEERS DOES NOT NEATLY CCINCIDEe. SGOME
ORGANIZATIONAL ARRANGEMENT THAT MAKES COOPERATICN
BETWEEN INSTITUTIONS EASIER SHOULD BE STUDIED.

8e AMONG OTHER PROBLEMS IT IS CLEAR THAT TRANSFER OF
CREDITSe AWARD OF DEGREESe ORGANIZED COUNSELING ANI
COST RFEIMRURSEMENT MUST ALL BE SOLVED IF A
SUCCESSFUL CFF-CAMPUS EMGIKNEERING PROGRAM IS TO
PZVELOP.

JAMUARY 5 41981
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CRSIMIEPING ECUCATIONAL NFEDS OF VIRGINIA

1. EREFACE RELSTING THIS STUDY T2 THE YCU STUDY 0F EARLY 19F8.
AS OF MAY 192f TuE FIRST COMSULTANT COMELETER A STUDY OF THE
IMIUSTRTIAL MECSD F0R SNGINFERS IN THE RICHMOND  METROPOLITEY ARSA
VFRSUS THE SUPPLY AF NEW SRADUATS EMGINMEZRSa AETER AN INITIAL
MEETING WITH INNUSTRIAL AND  GGVERNMENT2L RFPRESENTATIVFS FROM
RICHMONDs A DNZEM MR MARE INCUSTRIES WERE VISITED FOR CTSCUSSIONS
WITH AGMINISTRATOIRS &ND COMPeNY RECRUITERS CONCIARNING THE MUCH
PUSLICIZED SHORTLAT OF ENTINECOS, MAST 0F THESE DISCUSSICYMS WIRE
LTTENDED 3Y STVERAL INGIVICUALS REPRESENTING ES0TH CENTSAL  AND
NTVISIONAL RESPOMSIBILITISS.  ALSQs THE FOUR ENGINEERING SCHOOLS
IM VIRGINIA WERE VISITES TC SENST THE ATTITUTES SF  ATACEMIC
ADMINISTRATORS TOWARD GFF-CAMPUS INSTRUCTTIN IN ENGINEERINGS

IT YAS SOON &FPARENT THAT RICHMOMD INDUSTRIES WERE LARGELY
INVOLVED IN PRGCDLUCT MANUFACTURE, MOST OFTEN A MECHANICAL
ENGINEERING NATURE. HOWEVERy THERE IS AM INCREASING USE OF
ELECTRICAL ENGINEFERS AND COMPUTER SPECIALISTS FOR THE PURPOSE OF
AUTOMATIOM., THEFE IS LITTLE RESEARCH ACTIVITYe THE MAIN INTEREST
BEING IN ADAPTING KNOWN TECHNOLOGY TC REDUCING THE COST OF
PRODUCT. IT WAS ALSC MACE CLEAR TN THE COMSULTANT THAT MNC GREAT
SHORTAGE CF FENGINEERS EXISTEC IN RICHMONDe CERTAINLY NCT GF A
CFITICAL NATURE. TC RECHECK THIS VIEW, TWO LARGE CORPCRATIONS
HAVINE THEIR CENTRAL OFFICES IN RICHMOND WERE REVISITED 1IN THE
FALL CF 1580. THESE DISCUSSICNS CONFIRMED THE IMPRESSION OF SIX
MONTHS EARLIER THAT ENGINEFRING NEEDS ARE BEING FULFILLED.

THE VCU REPORT COVEFREDN SEVERAL OTHER MATTERS £F IMPCRTANCE
RELATIVE TO GRADUATE AND CONTINUING ECUCATION OF ENGINEERS IN THE
RICHMOND AREA. HOWEVER, SINCE THERE ARE GREAT CCNTRASTS BETWEEN
ENGINEFRIMG AS PRACTICED IN RICHMOND AND IN MORTHEARN VIRGINIA IT
SFEMED DESIRARLE TN COVER ALL CTHER POINTS CF THE VCU REPORT IN
THE APPRCPRIATE SECTIGNS OF THIS DOCUMENT WHERE EMPHASIS CAM BE
PLACED UPON THE CRITICAL DIFFERENCES BETWEEN THE GEGGRAPHICAL
AREAS STUDIEC.

2. UMNFRGRADUATE AND GRACUATE ENSINEEFRING EDUCATTICMN. THE CHARGE
FROM THE VIRGINIA LEGISLATURE TO SCHEV WAS TO STUDY AND REPORT ON
THFE PROVISTON FOR GRADUATS AND CONTINUING EDUCATICN FOR EMCIMEERS
IN THE URBAN CCRRIDCRe. IT WAS CLEARLY THE EXPRESSED HOPE OF THE
RESOLUTIO™ THAT &Y COOPERATIOM RETWEEM GEORGE MASCN UNIVERSITY,
VIRGINIA COMMONWEALTH UNVERSITYs AND OLD DOMINIOMN UNIVERSITY ANY
PROJECTED VEEC F0OR ENGINEERIMG EDUCATION FROM NCFTHERN VIRGINIA
TG RICHMOND COULD BE MET RY COOPERATIOM RETWEEZIN THE FEXISTING
ENMGINEERIMS SCHCOLS OF THE COMMONWEALTHe AND WITHCUT SIGMIFICANT
APDITICNS THERETO (AFPENTIX A)a

THE MISSTON 0F REFERENCE TO UNDERGRADUATE ENGINEERING
CUCATICN AND THE EMPEASIS UPCN GRANDUATE AND CONTIMNUING ECUCATION
M THE LEGISLATURE®S RESOLUTICN OVERLOCKS THE ESSENTIAL RFTLATION
ETWEEN THEM, THE CHARACTER OF ON-CAMPUS GRADUSTE EDUCATION IS
GNTRAOLLEZ TO & LARGE DEGREE BY THE CONTENT A2F RELATED

£
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JNDEIGRADLATE CURRICULA. GRADUATE EDUCATION oM CAMPUS IS
TESIGNED FOR FULL-TIMT STUCENTS WHOST INITIAL ORJECTIVE COMMONLY
IS A MASTER'S PEGREEe AFTFR WHICH A SMALL PERCENTAGE MAY CCMPLETE
A 2Q0CTORATE OFF=-CAMPUS ZSRACUATE CCURSES USUALLY NFFERED IN THE
EVENING AFE A PART OF CANTIVUING EDUCATTON. SUCH COURSES ARE
USED PRIMAIILY ZY EMPLOYED ENGINEFRS ON A PART=-TIME BASIS. OMLY
A SMALL FRACTICN CF GRADUATE LEVFL CCURSES COMPLETED BY EMPLOYED
EMGINEERS ARE EVEMTUALLY USER AS CREDRITS FOR AWARD OF AN ADVANCED
NEGREE. THEIR PURPPSE HAS GEEN ACHIEVED MUCH EARLIER IN
MCOERNIZINS £R UPGRANING THEIR ENGINEERING EMROLLEES. THE
CCNSULTAMTS HZARO TESTIMONY  FROM MCPE  THAN GME  INDUSTRY
ATMINISTRATIVE EMGINEER THAT HE HAD PERSONALLY COMPLETED SEVERAL
EVENING COURSFS TO FTLL OUT HIS EDUCATIONAL BACKSROUND AND TO
UPDATE HIS SPECIALTY OURING A PROFESSIONAL AND LATER AN
ADMINISTRATIVE CAREER.

3. INDUSTRY IN THE RICHMOND AND NORTHEPN VIRGINIA AREAS.  THE
FIRST CONSULTANT HAD VISITED A DOZEN INDUSTRIES IN THE SPRING OF
1980 WITHIN THE RICHMOND METROPOLITAN AREA FOR DISCUSSIONS ON THE
HIRING AND UTILIZATION OF ENGINEERS. IN THE FALL OF 198C VISITS
WERE CONDUCTED BY BOTH CONSULTANTS WITH SEVERAL LARGE INDUSTRIES
LOCATED IN NGRTHERN VIRGINIAs SOUTH AND WEST OF WASHINGTONe DoCe
A MEETING OF SOME TEN INDUSTRY REPRESENTATIVES FROM NORTHERN
VIRGINIA WAS ARRANGED BY GECRGE MASCN UNIVERSITY TO PROVIDE THE
TWO CONSULTANTS WITH THE VIEWS OF SMALL T3 MEDUIM SIZE CCMPANIES
EMPLOYINS FROM TEN TO & FEW HUNDRED ENGINEERS. TWO LARGE FEDERAL
AGENCY HEADQUARTERS WERE ALSO VISITED FOR DISCUSSIONS ON PRGSLEMS
IN RECRUITINGe UPGRADING AND RETAINING ENGINEERS. OF COURSE, ANY
INDUSTRIAL ARTA OF LARGE MAGNITUDEs SUCH AS THAT OF RICH¥OND OR
THAT OF NORTHERN VIRGINTA, WILL PRESENT A MIX OF HARDWARE AND
SOFTWARE USAGE RELATED TO THE PROCESSING OF MATERIALS. SOME
ENSINEERS IN THESE PLANTS MANAGE REPETITIVE NUTPUTs  OTHERS
PROVICE UNIQUE PLANS, MODELS AND CONCEPTS.  NEVERTHELESSs IT WAS
READILY O3SERVABLE THAT RICHMOND  INDUSTRY IS PREDCMINANTLY
HARDWAREs  MATERTALS ANC MARKETARLE  PRODUCT GRIENTER. IN
CONTRAST, THE INCUSTRY OF NORTHERN VIRGINIA IS HEAVILY WEIGHTED
TCWARD THE PROVISION OF SPECIAL TECHNJLOGICAL SFERVICES THRCUGH
CONTRACTS WITH MANY AGEMCIES OF THE FEDERAL GOVERNMENT,  OR
INDIRECTLY THROUGH SUBCONTRACTS WITH GIANT SUPPLIERS. SUCH
SPECIAL SERVICES CAN INVOLVE USE OF MIGH TECHNOLCZY HARDWARE, B2UT
THE DELIVERARLE OUTPUT IS USUALLY THAT oF A RSPORT PROVIDING
CONCEPTS, PLANS AND MCDELS OR PRGJECTICMS.

4. RICHMOND INDUSTRY'S USE OF BACCALAURFATE FEMGIMEERS. IT IS
CLEARLY OBRSERVABLE THAT THE PRECRUITMENT CF ENGINEERS IS RELATED
TO THE TYPE CF IMNRUSTRY. WHILE CIVIL EMGINEERS ARE EMPLOYED 8Y
TRANSPORTATION M0 WATER RESOURCE AGENCIES. AND MECHANICAL
ENGINEERS 3Y HEAVY INDUSTRYs HIGH TECHNILIGY COMPANTES CURRENTLY
SEEK ELECTICNIC ENGINEFRS AND COMPUTER CORIFNTED SPECIALISTE. AS
TO LEVEL OF PROFESSIONAL EDUCATION, THE GREAT MAJCRITY OF
RICHMOND COMPANTIES EXPRESSED SATISFACZTICN WITH BACHELGR DEGREE
CTMSINEERS 3UT DESTIRET AVATLAETLITY QF MACTER®S LTVEL COQURSES AND
PRCGRAMS, ALTHZUGHM SAME PROFESSIOMNAL RECOGNITICH IS JOFFEZRED TO
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MASTER®'S DEGREE ENGINEERSe M™MOST RICHMOND COMPANICS EXPRESSED THE
VIEW THAT THEIR IN-PLAMT TRAININGe INVIOLVING WORK EXPERIENCEe WAS
THE PRIMAY AQUALIFICATIGN FGR ADVANCEMENT. THE PURPOSE ©OF
CONTIMUIMNG ECUCATION COUFRSESe AS CONTRASTED T2 HIGHLY APPLIED
SHORT COURSESe SEEMED TN BF LARGELY FOR THE SATISFACTION OF
ENGINEFRING EMPLOYEES, TN TTYSCUSSIONMS &ITH REPRESENTATIVES OF
ENGINFFERING COMSULTANTZs  AMND WITH FIRMS COF PRACTICING ENGINEEPS,
THE POINT JAS MAa0E BCTH IMN RICHMOND aAND IMN THE SRCUP MEETING AT
G¥U THAT THESE RELATIVELY SMALL COMPANIES WOULD RECOMMEND SCME
RCODUCTION IN NON-ENGIMEERIMNG COURSES AND CF THESRY COURSES TH
M KE ROOM IM UNCERGRAODUATE CURRICULA F9R MORE EMPHASIS UPON
ENGINEERING AFT AND PRACTICC. THE CONSULTANTS WOULD CALL
ATTENTICN To2 THE FACT THAT SUCH A CHANGE WOULP INCREASE THE
DIFFICULTY OF QOQOISTINGUISHING THE ENGINEER FRCM THE ENGIMEERING
TECHNOLOGIST.

Se NORTHERN VIRGIMIA TJNDUSTRY'S USE QOF ENGIMEERSe.* HAVING
CLARIFIED THAT THE PROFESSIONAL ENGINEERINMNR FIRMS AND

MANUFACTURING COMPANISS OF SMALL SIZEe WHEREVER LOCATED, WOULD
PREFER TC EMPLOY NEW 3SACCALAUREATE ENGINEERS WITH A MCORE
PRACTICAL ORIEMTATION THAM THCSE OF 1980e¢ WE CAN SEPARATE CUT THE
LARGE THINK=-TANK INDUSTRIES O©F NORTHERN VIRGINIA FOR SPECIAL
ANALYSIS. TWO VERY LARGF SPECIAL SERVICE COMPANIES OF
THEORETICAL CRIENTATIOM WERF VISITED ALONG WITH A BRANCH OF GIANT
SUPPLIFR OF THE CHEMICAL INDUSTRY AND ONE OF COMPUTERS INVOLVING
ALL OF THEIR APPLICATIONS. IT WAS IMMEDIATELY CLZAR THAT THE SO-
CALLED "THINK-TANK"™ INDUSTRIESe FINANCIALLY DEPENDENT UPON THE
FEDERAL GOVEPNMENT FOR CONTINUING CONTRACTS FOR INNOVATIVE
CONCEPTSs PLANSo MGDELS AND PRCJECTICONSe NEECED CIFFERENTLY
TRAINED ENGINEERS THAN THE PRODUCT GRIENTED INDUSTRIES GF
RICHMCND aND ALSO DF NORFCLK. IN THE FIRST PLACE A MUCH HIGHER
PRICRITY WdAS BREINS ASSIGMNED 8Y THESE INNOVATIVE COMPANIES TO
ADVANCED PEGREES OF ENGIMEERING EMPLOYEES. AN ADDED VALUE WAS
ATTACHED TO ACADEMIC RESFARCH EXPERIENCE OFTEN ASSOCIATED WITH
THE PHe.De DEGREE. THE TYPICAL NEW ENGINZERING EMPLOYEE CF THESE
-COMPAMIES HAS TWC TO ©IVE YEARS OF PREVIOUS EXPERIENCEs ALTHOUGH
SOME NEW PACCALAUREATES ARE ALSG HIRED.

BEYOND THESE CONSIDERATIONS THE LARGE BELTWAY CCMPANIES
RFQUIRE ENGINEERS CCMPETENT TO WORK AT THE LEVEL CF HIGH
TECHNCLOGY ANMD TC CONTRIZUTE T£ GROUP SOLUTION OF PEPPLEXING
PROBLEMS. TODAY ADVANCED TECHNOLOGY IS ALMCST SYNONYMOUS WITH
ACVANCED USE OF COMPUTERS IN THE AREA OF ARTIFICIAL INTELLISENCE.
HEMCEe ELZCTRONIC ENMNGINTERS WHO HAVE EXPERIENCE WITH CCMPUTER
DESIGN CARRY & HIGH PRIORITY FOR EMPLOYMENT. GRADUATES OF
COMPUTER SCIENCE PROGRAMS ARF ALSO IN STRONG DEMAND. HOWEVER
THE FUTURE 0OF THE WASHINGTON THINK TANKS WILL DEPEMD HEAVILY UPON
THEIR SUCCESS IN RECRUITING INNOVATIVE ENGINEERS. FOR THE NEXT
SEVERAL YEARS THERE WILL PE STONG COMPETITION FOR THE LIMITED
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*: GMU-NSF SURVEY AND REPORT C% USE ANC NFED FOR EMRINEERS IN THE
WASHIMETON METROPCLITAN AREA IS AVAILABLE.
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NUMFER OF HIGH LZVEL TMNCVATIVFE ENGINEERS WHO HAVE 2EEM PRODUCED
THRQUGH AQVANCED  FRUCATIZN FRAM THE SMALL B2CCALRAUPEATE CLASSCES
NF T4& YZARS 1972-75.

€. LCUSSTIAN NF & NCW SCHOQL 1F EMZINCEOING TV VISRINIA.,  IT IS
I¥ORRTAINT TH FCPEAT THAT THE RFEGUEST 7F THE VIRCGINIA LEGISLATURE
W3S FOR A STURY CF  “SRACUATE  AND  CONTINUTING ENGINEERING
ECUCATION™, THE  COMSULTANTS RECCGHIZE  THAT  GRADUATE  AND
UNDE2GRADUATE ENGINEERING ZPUCATION Tad NOT RE SESARATED SNTIRTLY
RECAUST QME 2UILOS UPON THE OTHER.  ALSOs AS GF 1980 THE JUTFUT
0F THE UeSe ZIZNGIREERINE SCn0OLS TN  TERMS OF BACUFLOP DEGREES IS
STILL RISTNG F©ROM anM  ALL-TIMC BIGH,  RCOUGHLY TWICE THE ANNUAL
NUMRER OF BACCALAURCATES PRCDUCED LESS THAN TEN YEARS AGG,  THE
FOUR SURLICLY SUPPORTED FENGINSFRING SCHCOLS TI% VIRGINIA HAVE
GROWN IN STEP WITH THE MNATIONAL OUTPUT.  AWARDING SOFE 1500
BACCALAUREATE AND ADVANCED DEGREES IN 1979 (APPENUIX E).

IN A PREVIOUS REPORTe PREPARED AT THE REQUEST CF VCU, THE
FIRST CONSULTANT HAS POINTED OUT THAT ThE 603,030 RESIDENTS OF
THE RICHMCND METRCPOLITAN AREA ARE FAR SHORT GF THE POPULATION
BASE OF ONE MTILLION WHKICH IS THE AVERAGE PER ACCREDITED
ENGINEERING SCHOOL IN THE USA. IMN CONTRASTe THE POPULATICY BASE
IN NORTHERN VIRGINIA IS MORE THAN ADEQUATE. IF IT WAS ASSURED
THAT THE FERERAL EXPENDITURES EEZYOND SAY 1985 WOULD EE AT A VERY
HIGH LEVEL INVOLVIMG “UCH ENHANCED DEFE™MSE AND SYNTHETIC FUEL
COMMERCTIALIZATICM ALOMNG WITH GROWTH CF SUFPORTINEG FACILITIESe THE
COMMCONWEALTH OF VIRGINTIA COULD AT THAT TIMTZ CCNSTICER THE
ESTASLISHMINT OF A NEW UNDERGRADUATE AND MASTER®S LEVEL SCHOOL OF
ENGINEERIN5 TN NORTHERN VIRGINIA TN HELP MEET THE NATIGNS
TECHNOLOGICAL MANPAWER NEEDS. & RECOMMENDATICN IN THIS REGARD
WILL NOT BE MADE FOR THF FOLLOWING REASONS:

1) THE CONSULTANT?'S CHARGFE WwAS CLEARLY STATED TC BE A STUDY
OF "GRADUATE AND CONTINUING EDUCATION™ (APPENDIX A).

2) THE EXTREMELY RAPIC RATE AF SROWTH OF POPULATION IN
NORTHZRN VIRGINIA “AS SLOWED SIGNTFICANTLY IN THE PAST
SEVERAL YEARS (APPENDTX K1),

3) RECAUSE THE OUTSUT CF BACCALAUREATE ENGIMEERS IS AT AN
ALL TIME HIGHy AMND STILL GROWINGS IT TS TIME T2 EMPHASIZE
CQUALITY OVER GREATER QUANTITY IN UMNDERGRACUATE ENGINEERING
FOUCATION. (LPPEMNDIX Z)

THE COMSULTANTS THEREFJRE SUGGEST THAT A LOWER PRIORITY
SHQULD BE GIVEM TO FURTHER GROWTH OF BACCALAURFATE OUTPUT OF
CMGIMIERS IN VIRGINTA VFE2SUS UPGRADING BNATH PRESENT AND
FURTURE EMPLOYED FNGTNEERSe AT LFAST UNTIL GREATER EVIDEANCE
TEVELIPS THAT  THE UeSe WILL UNTERTAKE CRASH PROGRAMS c£OPR
PEFENSE AND ENERTY INMDEPENMDFMCE,

T. MATICNMAL  NEET  sn0 AVATLASTLITY OF B2ACCALAUREATE
ENGINIERS, IT SCEMS QUITT WELL UNDFRSTOCD THAT THE ANNUAL
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NUMBER 0OF Be.cSe GRACUATES FROM OUR COLLEGES OCF ENGINEERING
HAS VARTED RATHFER WIDELY IN THFE CEMERAL FORM OF & SINE
CURVEe. FROQOM 19S0-1978 THE EXTREME CUTPUT RANGED FROM 250032
TO S09080 NEW PACCALAUPFATE ENGINEERS AMNUALLY. THE BeSe
GFADUATES CGF 1979 REZ2CHED 524598 aNDC FOR 1980 THE TaTAL JUST
ANMOUNCED EBY THE ENGINEFRING MAMPOWEIR CCMMISSION IS 584742
FIRST TIME GPALDUATES. SPPLICATICN OF SIMPLE TXTRAPCLATION
BASED UPCN PRESENT AND PAST CLASS <SIZES OQF FPRPESHMEN.
COPHOMCRESs JUNIORS ANT? SENIORS INDICATE FURTHER GROWTH OF
ENGINZERING GRADUATES THROUGH 1985y PRPBABLY REBCHING
€5eGCCa THEREAFTERS THE INFLUENCE OF THE LOW BIRTH RATE OF
THE 1960-8C PERIOD WILL REDUCE THE POCOL OF THE 18-24 YEAR
YOUTH wWITH RESULTIMNG REDUCTION OF THE NUMBERS GF BeSe
GRADUATES.

ONE MIGHT ANTICIPATE THAT SUCH GYRATIONS IN PRODUCTION OF
BeSe ENGINEERS WOULD RESULT IN SERIOUS UNEMPLOYMENT DURINSG
PERIODS OF HIGH BACCALAUREATE CUTPUT, BUT THIS HAS NOT
OCCURRED INDUSTRY SEEMS TO HAVE A BUILT-IN CAPACITY FOR
EXPANDING AND CCNTRACTING ITS ENGINEERING CADRE SUCH THAT
ITS DESIRED USE VERSUS ITS MINIMAL NEED FOR ENGINEERS CAN BE
ADJUSTED TC THE ENGINEERING MARKET PLACE. WHEN ENGINEERS
ARE IN SHORT SUPPLY MOST NEW GRADUATES ARE RECRUITED INTO
ENGINEERING DESIGN CEPARTMENTS. ALTERNATIVELY WHEN THE
COLLEGE OUTPUT OF ENGINEERS IS RELATIVELY LARGEe EMPLOYMENT
OF R.Se ENGINEERS MAY ALSO OCCUR IN DEPARTMENTS WHERE USE
WILL BE MACE OF THE ENGINEER AS A PRACTICAL ANALYST WITH
FUTURE MANAGEMENT CAPABILITY RATHER THAN A DESIGNER.

ENSINEERING EMPLOYMENT IS SO DIVERSE THAT FE - ENGINEERS
REMAIN IN THE AREA OF PRODUCT DESIGN THROUGH A LIFETIME.
MANAGEMENT EVENTUALLY CLAIMS A LARGE FRACTION OF ENGINEERS
AND ENTREPENFURSHIP ALSQ SHORTENS PROFESSTONAL LIFETIMESe.
EVEN WHEN THE EMGINEZR®S EDUCATION IS LIMITED TO THE PBeSe.
DEGREE HE USUALLY OCFFERS INDUSTRY QUALITIES CF MINMD AND
ACTION THAT HAVE STRONG VALUE FCGR EMPLOYMENT. IN LOOKING
FCRWARD BEYOND 1985 T8O EMPLOYMENT OF ENGINEERS IT IS
ESSEMTIAL TS TAKE INTO ACCOUNT THE CHANGING PERCENTAGE OF
WHITE MALES WHO ARE ALSO U.Se. CITIZENS IN THE CVERALL
MATICNAL ENCGINEERING CADRE. FOR 1980 THFE PERCENTAGE OF
WOMEN BACCALAUREATE GPADUATES APPROACHED TEN FERCENT,
MINORITIES TEM PERCENT AND FOREIGM NATIONALS TEN PERCENT,
THESE PERCEMTAGES ART EXPECTED T3 INCREASE WHICH MAY B8E THE
KEY TO MAINTAIMING LARGE GRADUATING CLASSCS OF ENGINEERS
BEYON] 198S.

8e NATIONAL NEFD FOR ENGIMEERS WITH ADVAMCED DEGREES OR
EXPERIENCE s THE PRCOUCTION OF MASTEOTS DEGREZ ENSINEERS HAS
REEN STALLEPR FOR SEVERAL YEARS AT SOMEWHERE PELOW 234000
GRADUATES PEP YEAR. THE EXACT HNUMEERS ARE 154036 FCR 1979
AND 174243 FOR 1980 (APPENDIX F). I~ OME CCMPARES THFE
NUMBERS GOF M.,Se DEGPEES AWARDED 1i{ YEARS EARLIER, THEY ARE
ROUSGHLY THE SAME. HEMCE o WHILE EBoSe. GRACUATES IN
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EMGINEERING INCPEASFN BY 39 TO 52 PEZRCENT FOR DIFFERENT
CURRICULA FROM 1970 TC 1980 THT NUMBER 0F M,S5, GRADUATZS
REMAIVED RELATIVELY STATIC.

THE PREPOMDERANCE QJF THE YIEWS REACHIMG THE CONSULTANTS
WAS SIMPLY TUAT INCUSTRY. FACED WITH THE NFED T2 MCODERNMNIZE
PECODUCTICN MFTHORS, HAZ REACHFD FOP  THE ™OST  AVATLAELE
FNGINEERING TALEMNTe THTZ GRADUATING EACCALAUREATE ENGINEERS.
THRAUSH INCRKREASED FECRUTTMENT AND  FIMANCIAL ATTSACTICNS
INDUSTRY HAC RECUCETZ Tn A CRITICAL LEVEL THE MUMEER  AND
GQUALITY 0F FeSe GRM!OUATES WwHO WILL CONTINUE FULL TIME A4S
CRADUATE STUDCFNTS FIR AN ANVANCED NEGREE. THERE IS SECME
FYIDEMCE THAT RBOTH IMNDUSTRY AND GSCVERNMENT MOW UNCERSTAND
TEAT A COMTINUATICN ©F ®“EATIMG 2UR SEED CORA"™ WILL INCREASE
THE SHOFTAGE OF M.Se. ZNGINEERING GRADUATES INTO A& REAL
CRISIS. THESE ACVANCED STUDEMTS ARF ALSG THE PROCFESSOR'S
"HANDS® FOR HIS BASIC RESEARCHe AND OFTEN HIS TEACHING
ASSISTANTS AS WELL. THE GROWING SHORTAGE OF ENGINEERING
PHeDe'S ENHANCES THE PROBLEM.

IN  THE MANY INTERVIEWS THAT THE CCNSULTANTS HAD WITH
INDUSTRY EXECUTIVES THERE WAS A SOMEWHAT DISAPPOINTING
REACTION REGARDING THE VALUE OF THE MASTER'S DEGREE. IT
APPEAIED THAT MECHANTCAL AND CIVIL TYPE INDUSTRIES OF SLOWLY
CHANGING CHARACTER PLACED GRREATER WEIGHT UPON EXPERIEMCE
THAN UPOM EQUAL YEARS DEVCTED T2 EITHER FULL-TIME (R PART-
TIME CONTINUING EDUCATION. SUCH TINDUSTRIES CONDUCT LITTLE
RESEARCH. THEY SEEM NCT TC€ HAVE FOUND A SCLUTICN TO THE
ENGINFER SHORTAGE THROUGH UPGRADING THEIR PRESENT EMNGINEERS
EXCEPT BY INTERNAL MTTHOCS NOT RELATED TO ACQUISITION OF THE
MASTER 'S DEGREE.

A CONTRASTING TYPE £F INDUSTRY VISITER WAS THE LARGE
ZLECTRONTC AND CCMPUTER INVOLVED COMFANIES. THEY WERE ALSO
LARGE IN TERMS GF TKHE NUMBER OF ENGINEERS EMPLOYED. THEY
HAVE TENDER TO PLACE EMPHASIS UPON EMPLCYMENT GF YOUNG
ENGINEERS AFTER 2 TO S YFARS OF EXPERIENCE INCLUDIMFS THOSE
WITH THE PHe.De OJEGREE SINCE MUCH GOF THEIR EMGINEERINE WORK
IS OF A RESZARCH CHARACTER. CLEARLYes EXPERIENCED ENGRINEERS
WILL 3E OIFFICULT T2 EMPLOY BECAUSE THEY COME FROM SMALLER
GRADUATIMG CLASSES THAN THE CLASS CF 198¢.

Se DILFMMA OF TIME AND FUMNDS TS EXPAND GRADUATE EDUCATION.
THE COMSULTANTS SEE A GREAT FUTURE PROBLEM TN FILLING THE
NEED OF HIGH TECHNOLNGY INDUSTRY FGR INNOVATIVE ENGINEERS.
ALTHCUGH ALL INNOVATIVE ENGINEERS WILL NOT HOLD THE PH.D.
PEGREZ, CR EVEN A MASTERS DEGREEs THE GREAT MAJORITY WILL.
THE TEN-YEAR ZERD GRCWTH GF NEW MASTER'S DEGREE ENGINEERS
HAS BIEN ACCOMPANIED 8Y A 24 PERCEMT REDUCTICN IN THE AWARD
OF PHeDe FDTGREES IN FNGINFERINGs TeEes FROM 3627 IN 1970 TO
2751 IN 19%7.  WHEM ONE RSALIZES THAT SOMZ a4 PERCENT OF
THESE PH.D. DEGREES ARC CARNMED RY FOPTIAN NITICNALS AND ALL
THE REST WOULD BF “EEDED FOR THE NEXT SZVERAL YFARS TO
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REFILL THE G®ROWING VACANCIES ON ENGINTZERING FACULTIES,
INMBUSTRY*S CPPQORTUNTTY TC FILL ITS [INCREASING NEED FOR
INNJVATIVE FNGINEERS SEEMS SLIM INCEED. IT WILL HKAVE TO
JCIN IN SUPPZTRT 0OF EXPANDED PHWDe PRAGRAMS,

CVEM THOUGH THE “POWIMG SHORTAGE ~F INNDVATIVE R PHe.De
FNGINEERS IS NOW FULLY RECCCMIZEC, AND WHEN FUNDS ARE
FROVIZELDC FGR CORRECTICN A NEAR DECADE WwILL STILL RE
RFQUIRED TN OVERCOME  THE NEGLECT 0QF THE 1G703°S. THE
TRANSFER CF INNOVATIVE EMZINEERS FROM INCUSTRY TO UMTIVERSITY
AMD VICE VEPRPSA DOES N@T INCREASE THT CVERALL PCOL. FRCM
FRESHMAN TO PHeDe IS FULLY SEVEN YEARSe OFTEN TEN. WZ NEED
TO BEGIN INDOCTRINATING THE MGST PRCMISING YCUNG STUCENTS IN
THE REWARDS CF RESFARCH AND OF TEACHING TO IMPROVE OUR
FACULTI®S OF 19SCe. ALL TINDUSTRY NEEDS T&6 TAKE FAR MORE
SERIOUSLY ITS RESPONSIEBILITYe COMPAMY BY COMPANYe TC ASSIST
IN EVERY REASONABLE WAY TO INCREASE THE EFFECTIVENESS OF
ENGINEERIMG FACULTIES. CNLY BY JOINT EFFCRT OF STATE AND
FEDERAL GOVERNMENTS IN PARTNERSHIP WITH INDUSTRY CAN THE
SCHOOLS OF ENGINEERING HOPE TO TRAIN AN ADEGUATE CADRE OF
ADVANCED DEGREE ENGINEERS. MORE R AND D ENGINEERS WILL BE
ESSENTIAL NCT ONLY TG STIMULATE HIGH TECHNOLGGY INDUSTRY BUT
ALSO TO STRENGTHEN AND MODERNIZE THE ENGINEZRING SCHOOLS
THEMSELVES .

THE COMSULTANTS UFGE THE GRADUATE SCHOOLS OF EMGINEERING
IN VIRGINIA JOINTLY TO REGUEST FUNDS TO INCREASE SHARPLY THE
OUTPUT OF PH.D. ENGINCERS. CONSIDERING THE HIGH SALARY
OFFERS BY INDUSTRY FOR THE TOP BeSe ENGINEERSe FELLOWSHIPS
AMD ASSISTANTSHIPS AT 100030 DOLLARS PFR YEx~ ABGVE
WITHHOLOING SEEM REGUIRED. ALSCo A MODERNIZING OF
LABORATORY FGUIPMENT aAND A MAJOR INCREASE IN TECHNICIANS TO
ASSIST OVERLONADED FACULTIES WILL BE NEEDED. WITH SUCH AIDS,
DEDICATED FACULTIES WILL REMAIN PESEARCH PRODUCTIVE CVER THE
PERIOD CLEARLY VISIBLE AHEAD WHEN THE ALTERNATE CHOICE WILL
S8E TO FILL FACULTY VACANCIES WITH MEDICCRE SCHOLARS WHJ WILL
BE MISFITS WHEN THE DEVELOPING SHCRTAGE GF ENEGINEERS IS
OVERCOME.

13. PLANMING CFF-CAMPUS PROGRAMS TG UPGRADE VIRGINIA
ENGINZFRS. THERE 2RE THREE MAJOR AGENCIES THAT PROVIDE
CCNTINUIMG EDUCATION FOR ENGINEERS. THE MQST IMPPRTANT FOR
THIS STUCY ARE UNIVERSITIES. HOWEVERe IT IS RECOGNIZED THAT
NEARLY ALL TECHNICAL SOCIETIESe SUCH AS ASCEs ASME. IEEE AND
AICHEs PROVIDE SHORT COURSES AND SEMINARS NESIGNED TO HELP
ENGINFERS UPDGATE THEIP TECHNOLOGICAL BACKGRCUNDS (APPENDIX
De. ATTENDANCE AT THESE SHORT CQOUPSES MAY ERE FORMALIZED BY
AWARD OF NOM-ACADEMIC CREDITS. SOME CONSIDERATION HAS BEEN
GIVEN TO REGUIRING AN ACCUMULATIC® OF SucH CREOQTITS FOR
RETENTION OF EACH EMGIMNEFR®'S LEZGAL REGISTRATICN, PUT THE
ADOPTION O0OF SUCH 2 REGUIREMENT SEEMS UNLIKELY IN MOST
STATES. THE OTHER MAJGR SOQURCE OF CONTINUING EDUCATION FQR
ENGINEERS IS INDUSTRY ITSELF. USuaLLY A CC4PANY*S IN-HCUSE
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CFFORT AT CONTINUING  EDUCATIANN IS LIMITED TO SPECIAL
TRATNINMNAS E6R PROSPECTIVE MANAGERSe OR SHORT CAURSES CESIGNED
TO IMCREASE KNCWILEDGE TF A SPECTALTZATICY IMPCRTAMT T9 THE
CoMPANY *T IMMEDIATE FUTURE, THE INSTRUCTORS MAY RE COMPANY
CMPLAOYFFCe ©R CPRURSFES MAY RE PUT CON RY CUTSIDE CONTRACTTRS
7P CONSULTAKTS.

THD  REMA R 0OF THIS SECTICN WILL nrEA ONLY WITH
UNIVERSTITY SPONMSCRED  PROGRAMS OF CONTINUING EDUCATION FOR
FNGINEERC. NDIVIOUAL TMURSES 2M0 SOME PRASRAMS HAVE BEEN
CFFERED 8Y VPIe UVA *~D CDU IN RICHMAND AND 3LSO IN NCRTHERN
VIRGINIL. THE NeCe UNIVFRSITIESe MATINLY GECRGE WASHIMNGTON
AMD  CATHCLIC UMIVERSITY, ALONT WITH THE UNIVERSITY OF
MARYLAND HAVE AT TIMFS HAC RATHER EXTENSIVE CCURSE
DFFERINGS IN MCRTHERN VIFGINIA. BUT FEW OF THESE AP2EAR TO
HAVE BEENM "PLANMED PPOGRAMS"™ IN CONTRAST TO COURSES GIVEN IN
RESPONSE TO A PERCEIVED MNEED EXPRECSSED IN TERMS OF AVAILABLE
ENRCLLEES CR TUITION INCOME.

IF THE NEED FOR CONTINUING ENGINESERING FEDUCATION IN
RICHMOND AND IN NORTHERN VIRGINIA HAD BEEN MET, A STuDY
WOULC NOT HAVE BEEN NEEDED. THE CGCNSULTANTS BFELIEVE THAT AN
OMITTED FACTOR HAS FRBEEN THE PLANNING AND CORRELATION OF
EFFORT BY THE UNIVERSITIEZES INVOLVED ALGNG WITH INDUSTRY AND
THE ORGANTIZED TECHNICAL GRPUFS GOF ENGINEERS. EMPLOYED BeSe
ENGINEERS WHO HAVE THE OGOBRJECTIVE CF OBTAINING A MASTER'S
JDEGREE THRNUGH PART-TIME STUDY NFEED A DEFINITE ANNOUNCEMENT
OF COURSES TWO0 TO THREE YEARS AHEAD IN QRDER TO PLAN A
NEGREZ PRCGRAM. EVEN THOUGH WE RECOGNIZE THAT 2NLY A
FRACTION OF SUCH PLANNED PRCRRAMS WILL RE CARRIED TO
COMPLETICN, THE CHALLENGE TO PROSPECTIVE STUDENTS TO BE
ENROLLED IN A2 DEFINITE TEGREE PROGRAM OF GRADUATE LEVEL IS A
MAJOR ATTRACTION. SINGLE COURSES €F DOUBTFJL 0O UNCEFINED
GRADUATE CREDIT CARRY NO OVERALL ORJECTIVE. SUCH
CNROLLMENTS ARE SUZJECT TO NEGLECT 38Y DOROP-INy DROP=-0CUT
STUDENTS. WHICH APPEARS TO RE THE CURRENT STATUS OF
CONT INUING ENDINEERING ERUCATION IN VIRGINIA.

11. TELEVISTION=-=A TECHMOLOGY FE2R SPREADING CFALUATE
FOUCATICN OFF-CAMPUS. AS CONE STUDIES THE DIVERSE INDUSTRIES
OF NORTHZIRN VIRGINIA ANC THE MANY AND EVEN MORE GOIVEESE
IMTERESTS ©F THT EMPLOCYED ENGINEEZRS, THE COMNCLUSION IS
INEVITABLY REACHED THAT MUCH OF THE LACK CF SUCCESS CF THE
UNIVFRSITIES IN MEETING THE CONTINUIMG EDUCATION VEEDS OF
NORTHERN VIRGINIA®S ENGINEERS IS IMNWERENT IN THE GECGRAPHY,
TRAFFIC COMGESTION AMD SOCIAL STRUCTURE O©0F THE AREA.
CESPITE SMALL CISTANCES THERE SEEM TO BE NO ENCLAVES.
ImMSTERD oF SMALL £RCUP MEZTIMGS, INTERCHANGE AND
CCMMUNICATION IS SAIT T€ B DIRECTED TO AND FROM WASHINGTOV.
CeCe HEMCE THERD IS NC CISTINCTIVE CEMTER CR FGCAL POINT
QUTSIDE 4GF 2.Ce FROM WHICH CONTINUING EBDUCATION MICHT GRONY
tND PROSPER
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THE STTUATION CESCRIREN REQUIRES MUMEROUS LOCATIONS WHERE
CLASSZS CAN BE OFFERED TG VERY SMALL GROUPS WITH
ACCOMPANYTINSG HIGH COST oF INSTRUCTION PER STUDENT.
FORTUNATELY. ROTH QF THE CONSULTANTS HAVE HAD EXTENSIVE
EXPERTENCE WITH GOPADUATE AND CCNTINUING EDUCATION OCF
CNGINEERS THROUGH INGSTRUCTIONAL TELEVISIOM. THEY HAVE FOUND
IT TO EE A SUCCESZSFUL MEDIUM FOR SPREADING GRADUATE
EDUCATION OFF CAMPUS. THE COURSEZS IN SOME TIMSTANCES MAY BE
DESIGNED AS TONTINUING EDUCATIONe PUT IT IS MORE USUAL TO
RROANCAST CAMPUS CLASSES GF AN ADVANCED UMPERGRADUATE AND
GRADUATE LEVEL. THUSe TV MAY PROVIDE A STABLE BASE OF
CPURSES RTZQUIRED FOR [CTGREE PROGRAMS. CCMMONLY CONE-WAY
VICEODO AND TWwO-WAY AUCIO IS PRCVIDED FOR OFF-CAMPUS STUDPENTS
TC PARTICIPATE. IN ADDITION TO2 THE CENTRAL BROADCASTING
STATION, WHICH REQUIRES A MAJOR INVESTMENT, RECEIVING
STATIONS MAY BE SET UP AT REASONARLE COST OF SOME 10,030
DOLLARS PER LOCATION. SOME RECEIVING STATIONS MAY BE OPEN
TO PUBLIC ENROLLMENT AND OTHERS MAY BE FOR THE EXCLUSIVE USE
OF EMPLOYEES OF A SINGLE COMPANY. THE NUMBER OF OFF=-CAMPUS
ENROLLEES IS ESSENTIALLY UNLIMITED. THEY ADD TO THE
PROFESSOR*S INFLUENCE AND MAY REDUCE THE COST OF EDUCATION
PER STUDENT.

THE CONSULTANTS VISITED TuO0 OPERATIMG STATIONS FOR
INSTRUCTICNAL TELEVISION. THE FIRST WAS THE BRGOADCASTING OF
SOME 30 ADVANCED AND GRADUATE CLASSES FGR ENGINEERS BY THE
UNIVERSITY OF MARYLAND (APPENDIX Gl. THIS OPERATION
STEMMING FRO™ COLLEGE PARK SHOULD BE VISITED BY ANYONE WHO
QUESTIONS OR WISHES MORE INFORMATICN ABOUT THE TECHNOLOGY
INVOLVET s INCLUDING CLASSROOM ARRANGEMENTSe ETCe THE SECOND
INSTALLATION VISITED WAS AT THE CENTER FOR EXCELLENCE 1IN
WILLIAMSPURGe IT IS A TwWO-WAY VIDEO AND TWO=-WAY AUDID SET=-
UP THAT GIVES SPECTAL INSTRUCTIOGN FOR GROUPS OCOF PUBLIC
SCHOOL TEACHERS. IT cCouLDO BE ADAPTED TO RRIN5 02U
ENGINEERING CLASSES OF A GRADUATE AND CONTINUING EDUCATION
NATURE TO RICHMOND. THE UNIVERSITY OF MARYLAND®S BROADCAST
OF 25 MILES COVERS MUCH OF NORTHERMN VIRGINIA INCLUDING THE
CONTINUING EDUCATION CENTER OF VPI AT DULLES AIRPCRT.

TO 6IVE ALL OF THE ARGUMENTS FGCR AND AGAINST RELIANCE
UPON INSTRUCTIONAL TELEVISION FOR SOLVING MANY AND PERHAPS
MOST OF NORTHERN VIRGINIA'S PRORLEMS OF GRADUATE AND
CONTIMUING EDUCATION IN ENGINEERING WCULD BE TO COVER A WELL
TRAVELED PATH FIRST OPENED BEFORE 1970 IN FLORIDA AND NOW
USED IN A NUMBER OF LOCATIONS. FORTUNATELYe IT IS NOT
NECESSARY FCR THE COMMONWEALTH OF VIRGINTIA TN DECIDE WHETHER
OR NOT IT SHOULD INVEST ABOUT A MILLTON DOLLARS TO BRING UVA
GPADUATE ENGINEERING CLASSES 70 NORTHERWN VIRGINIA AS
CURRENTLY BEING STUDIED. INSTEADe AT REASONARLE COST TWO OR
THREE EXPERIMENTAL STATIONS MIGHT PE INSTALLED TO RECEIVED
THE ENGIMEERING CLASSROOM BRNOADCASTS OF THE UNIVERSITY OF
MARYLAND. THE CONSULTANTS HAVE WO HESITANCY IMN RECOMMENDINS
A DETAILED STUDY CF THIS PATH FCR DEVELCPING AN ESSEMTIALLY
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FULL-SCALE EXPERIMENT OF SOCME 33 TZLcVISED CLASSES. THUS
THE AZADEMIC AMD INDUSTRIAL REACTICNS AND  VITWPOINTS CoOULD
BE DETERMINMED AT REASONABLE COST PREFORE COMMITMENT CF FUMDS
TC EXTEND THE ENGINEFRING EQUCATIONAL SERVICTS CF UVAe CDUe
AND  IN  DUE  TIME VPIa OVER 4 LA&RGE FRACTION OF THE
COMMONWEZLTHaS

12. 20MPD  TO CCNRDINATE PROGRPAMS, STAMDARLS AMP CREPLIT
TRANSSEP,  TaF  BISTORY OF COURSES  TAUGHT RY OR UNDER THE
AEGIS OF A HALF DOZE™ UNIVERSITIFS FRCM VIRGIMIA, D.Ce AND
MARYLAMD IS NOT NOW AND IS UNLIKELY TO APPEAR IN THE FUTURE
AS A COORDINATED VENTURE. UNLESS THE FSUTURE INCLUDES A
UNIFIED EFFCRT AT COOPDINATION OF COURSESe DREGREE PROGRAMS,
STANDARDSe AND TRANSFER OF DEGREE CREDIT, THE CCNSULTANTS
DOUBT THAT IMPROVEMENT TN PLANMING STUCENT PROGRAMS  WILL
OCCUR.  THE POSSTIRLE AVATLABILITY CF TELEVISED INSTRUCTION
IS ANOBTHER FACTOR REGQUIRINS ACCEPTANCE AND AGREEMENT GF THE
INSTITUTIONS INVOLVEC.

THERE ARE MANY ORGANIZATIONAL CCNCEPTS FOR THE CONTROL OF

STANBARDS AND FOR THE TRANSFER GF CREDIT BETWEEN
INSTITUTIONS THAT SEEM TO WORK REASONARLY WELLe. THE
ADDITION OF INTERINMSTITUTIONAL PREPLANNING O0OF STUDENTS®
PROGRAMSe INCLUDING THE POSSIBLE OBJECTIVE CF AN OFF-CAMPUS
DEGREZ e INCREASES THE NECESSARY LEVEL OF COOPERATION. THE
CONSULTANTS HAVE ACCEPTED THE FOLLCWING WORDIMG FROM THE ACT
DF THZ GFMERAL ASSEMBLY OF VIRGINIA ESTABLISHING THIS STUDY
AS A REQUEST FOR WHATEVER LEVEL OF COOPERATION AND OF
COORDINATION IS NECESSARY. THE ORJECTIVE IS TG PROVIDE
"GRADUATE INSTRUCTION AND CONTINUING EDUCATION IN
ENGINEERIMG IN VIRGINIA®*S UREBAN CORRIDCR".
"THE STATE COUNCIL OF HIGHER EDUCATICN SHALL STUDY THE
NEED FOR GRACUATFE INSTRUCTION AMD CONTINUING EDUCATION
IN ENGINEERING IN THE RTICHMOND AREA AND IN MORTHERN
VIRGIVIA AND THE POTENTIAL FOR A COCPERATIVE FRCGRAM TO
MEET SUCH A NEED IS ONE IS DETERMINED TO EXIST."

THE CONSULTANTS HAVE FOQUNMD A NEED FCRP SUCH ENGINEERING
EDUCATIONAL PROGRAMS AND ALSO A NEFED FCR MUCH PETTER COCRCINATION
0F INSTITUTTOMAL CFFERINGS 7O ENCOURAGE CEGREE O3JECTIVES. THE
NECESSARY LEVEL OF CCOPERATICN AMCUNTS TC THE ACCEFTANCE OF
CCORDIMATION THRCUGH AN  INTER-INSTITUTICNAL FECTARD €CF SUCH
ACADEMIC DECISIOMS AS CREDIT-TRANSFERe STANDARCS GOF QUALITY F3R
G°ADUATE CZOQOURSESs AMD PREPLANNING OF STUDENT PROGRAMS. TO
ENCOURAGE THE ESSENTIAL LEVEL OF COOPERATION THE IMSTITUTICNS
INVOLVED SHOULD 2E REPRESENTED OnM THE IMTER-INSTITUTIONAL BOARD
(IIR) BY THEIR DEANS OF ENGINEERING. 3 MAJORITY OCF ThKE BOARD
SHOULD BE ENGIMNEERS. SUGGESTIOMS FOR  IMOLEMENTATION INCLUULING
THE EFFCCT OF THE RUDCETING PRPQOCEDRURE UPPM INSTITUTICNALe COLLEGE
AMND)  DEPARTMEMTAL COQPERATIOM WILL 9F CCOVEREC INM  CCLLOWING
SFCTIONS.

SCHEV 34 JANUARY co 1981



13« RELATIONSHIP OF RUDGETING PROCECURES I0 OFF=CAMPUS SERVICE.
THE PROBLEM ©OF ACHIFVING PRE~PLANNED CFF=CAMPUS GRADUATE AND
CONTINUING EDUCATION FOR ENGINEFRS IS AFTEN FXACERBATED BY A

UDGETING SYSTE™ THAT ALLOCATES ALL COSTS ©CN THE BASIS OF A

FSIRABLE CAMPUS MOTEL RATHEFR THAY AN OFF-CAMPUS MOCEL.  FACED
WITH SHORTAGE NF FACULTY &MD WITH AN OVERLO2AD °F UNDERGRADUATE
STUCENTS THE ENGINEERING DEAN IS PREDICTAELY UNWTLLING TO NEGLECT
THE NEEDS OF FULL-TIME CeMPUS STUPENTS TO PROVIDE COMTINUING
ENUCATIOM CLASSES  FGR PAPT-TIME  NFF-CAMPUS  PARTICIPANTS.
DFOARTMENTAL CHAISMEN ARE TCVEN MORE MEGATIVE IN THIS REGARD WHEN
THEIR RUDGETS DN NOT SEEM TO INCLUDE THE FULL COSTS COF CFF-CAMPUS
INSTRUCTION. THE DEPARTMENT CHAIRMAN ALSO MUST ASSIGN BOTH
CAMPUS AND OFF-CAMPUS TEACHING LOADS KNOWING THAT THE STRAIN OF
CCMMUTING TO TEACH OFF CAMPUS IS SELDOM ACCEPTED BY CHOICE 8Y
RESIDENT PROFESSGRS.

TO SOLVE INM PART THE ODOIFFTICULT PRCBLZM GF STAFFINS AN OFF=-
CAMPUS PROGRAM, FULL COSTS SHOULD BE RETURNED TO THE ACADEMIC
DEPARTMENT IMVOLVED. OTHERWISE THE END RESULT WILL BE A GRADUAL
LOSS OF FACULTY [INTEREST AND A DRYING UP O0OF THE CUTPUT OF
CCNTINUING EDUCATION CENTERS OR PROGRAMS. IT IS ESSENTIAL TO
AVOID MIXING THE CCSTS OF OFF=-CAMPUS IMSTRUCTION WITH THE AMNNUAL
DEPARTMENTAL BUDGETS. A CLEAN-CUT SEPARATION IS THE MOST
DESTIRABLE PROCEDURE. IF THE CONCEPT NF AN INTER-INSTITUTIONAL
BCARD TO ASSIGN RESPONSIRILITY FOR EACH PARTICULAR SEGMENT OF
CCNTINUING EDUCATION IS ACCEPTEDs THE BOARD SHOULO THEN AUTHORIZE
PAYMENT TO EACH INSTITUTION TO MEET THE FULL COST OF PROVIDINSG
THE CESIRED OFF-CAMPUS SERVICE. AMY BENEFIT FROM SUCH RETURNED

UNDS SHOULD ACCRUE MAINLY TO THE TEACHING DEPARTMENTS THAT
ROVICED THE SERVICE.

1ée OPPORTUNITY EQOR VCU TO COORDINATE AN ENGINEERING (CC-0P
PROGRAM, THE SURJECT OF UNDERGRADUATE ENGINEERING EDUCATION IS
NOT CENTRAL To THIS STUDY. IN A PREVIOUS STUDY &ND REPORT DATED
MAY 1o 1980 THE FIRST CONSULTANT REPCRTED THAT UNDERGRADUATE
ENGINEERING ENROLLMENT IN THE  FOUR ACCREDITED COLLEGES OF
ENGINEERING IN VIRGINTA IS AT LEAST AVERAGE FOR A STATE OF SOME
FIVE MILLION POPULATION (APPENDIX D). AFTER CONSICERATION OF THE
TWO AREAS SUGGCSTED AS POSSIALE LOCATIONS FOR NEw UNDERGRADUATE
AND MASTER'S LEVEL CALLERES OF ENGINEERING THE CONSULTANT NOTED
IM THE MAY 1980 REPORT THAT RICHMOND'S 6G0,000 POPULATION IS ONLY
60 PERGENT OF THE POPULATION EASE NFEDED TG FULLY SUPPORT AN
AVERAGE SIZE COLLEGE OF ENGINEERING. THE POPULATION BASE OF
152009000 IN NORTHERN VIRGINIA WOULD PROVIDE ADEGUATE POPULATION
SUPPORT IF A NEW ENGINEERING  SCHOOL ERE GREATLY NEEDED.
HCWEVERe  VISITS TO FOUR ACCREDITED ENGINEERING SCHCOLS 1IN
WASHINGTOLy DeCe ESTAPLISHED THE FACT THAT ALL FCUR WERE
UMDEIENROLLER AND WERE SEEKING ADDITICNAL STUREMTS. HENCE »
WITHIN A CIPCLE CF 25 MILZS RACIUS FROM DOWNTOWN T.Ce IT WOULD BE
EXTREMELY DIFFICULT TC JUSTIFY ESTASLISHING ANCTHER COLLEGE OF
EMGINEERING.  EVEN IN THE COMPETITIVE MATTER ©OF COST TWQ 3F THE
FCUR [.C. SCAOCLS OF CNGINEERING HAVE EITHER MERTUM OR  LOW
TUITIOM (ASPENMDIXY J)e

)

SCHEV 35 JANUARY 5, 1981




WHILE IMNVFSTIFATING ThHEZ NEEDS OF RICHMCND INDUSTRY FOR
ENGINEERSy IT EECAME EVIDENT TC THE COMSULTANTS THAT ONE RESCURCE
NCT  SFING  WELL UTTILIZEZ IS THE RESTIGENTIAL PCPULATION OF
RICHMCND. THIS POSPULATIN IS HZAVILY RLACK AMD  IF FINAMCTALLY
ABLE TG PAY THE COST OF AN ENGIMNEERINE  OFR TECHNCLOGY 4-YEAR
EDUCATINN, ITS YOSUTH WOULD THEN BE RECRUITED ACTIVELY ZY LGCAL
IMDUSTRY. THE CONSULTANT ALS2 FRAUND THAT RICHMCMND INGUSTRY (IN
CANTRAST TQ THE  INCUSTRY CF NORTHTRN VIRCINTA) A EXPERIENCED
SUCCESS IM THE HIPIMGe USE AND RPUTENTICN JF  CO-QP STURENTS AND
WOULS  GLADLY EMPLOY MORT WHFEN  AVATLARLE, THESE TWO RITS OF
INFGRMATION HAVE FEEN COMRINMET INTO T-E FOLLGWINS RECOMMENDATIOM
T3 VCUe.

BECAUSE CF ITS COWNTOWN RICHMOND LCCATIAGN AND  ITS BACKGROUND
OF SUCCESSFUL ENROLLMENT OF MINORITY STUDENTS, VCU COULD INITIATE
A CC-0NP ENGINEERING PROGRAM OR PROGRAMS RASED ENTIRELY UPON LOCAL
IMNDUSTRY FOR STUDENT EMPLCYMENT IN ALTERNATING TERMS. IT WOULD
BE UNNECESSARY FOR VCU TO TEACH ADVANCED ENGINEERING CLASSES AND
IT SHCULD NOT CO DO. THE STUDENTS?® HALF TIME EMPLOYMENT INCCME,
COMBINED WITH THE LOW COST OF LIVING AT HGME WHILE EMPLOYED
LOCALLYs WOULD PROVIDE ALL OR MGST 0OF THE CNST OCOF TUITION PLUS
BOARD AND RONM FQOR THE JUNIOR AND SENIQR YEARS AT VPI. 0DU BR
Uva. THE STUDENTS COULD CCMPLETE THE FRESHMAN AND SCPHOMORE
YEARS AS VCU CO-0P STUDENTS 0OR 8Y INCLUDIMNG FULL TIME ENRCLLMENT
FOR ONE YFAR TO SHORTEN THE DEGREE PROGRAM, THE EMPHASIS SHOULD
8¢ PLACED ON LQCAL EDUCATION FOR THE FIRST TWO YEARSe LOCAL HALF-
TIME CO-OP EMPLOYMENT ANDo UPON GRACUATION, LOCAL EMPLOYMENT
FULL-TIME IN A KNOWN AND DESIRED ENVIRONMTMT,

TO PROCUCE A SUCCESSFUL CO-0OP ENGINEERING PROGRAM VCU WCULD
NEED T ST UP AN ACMINISTRATIVE OFFICE. IT SHOULD EMPLOY AN
FMGINEER WITH PRCMOTIONAL GUALITIES WHO WOULD SIVE HIS ENTIRE
ATTENTION TH THE TASK OF FORMING CCMTACTS WITH LCCAL INDUSTRY
WITH THE ZDUCATIOMAL INSTITUTIOMS AND WITH HIS C0=-02 STUDENTS.
CONSIDERING THE VIEWS EX2RESSED 8Y LOCAL RICHMGND INCUSTRYe THE
CONSULTANT SUGGESTS THAT THE FIRST EFFORT SHOULD “E TO ACHIEVE AN
ACTIVEe CC=-0P MECHANICAL FNGINEERING PROGRAM T2 BE FOLLOWED LATER
BY CO-0P ELECTRICAL ENGINEERING. NO SIMILAR RECOMMENDATION CAN
Bt MADE TO 6MU RECAUSE ITS LCCAL POPULATION AND THE INDUSTRY OF
NCRTHERN VIRGINIA SHOW CISTINCTIVELY DIFFERENT CHARACTERISTICS
THAN RICHMONEC, INSTEAD, THE GMU BACCALAUREATE AND °FRQOPOSED
MASTER®*S PROGRAMS IN COMPUTER SCIENCE APPEAR DESIRABLY FITTED 7O
THE TINDUSTRY OF NORTHERN VIRGINIA.

1%. VCU STTUATEEL T0 COORGINATE PROZRAMS FOR UPSRADING RICHMGOND
SNGIMNEERS, THE USU&AL SITUATICN WHEPE OFF-CAMPUS CLASSES ARE
OFFERED NZAR THE CEMTER OF A METROPOLITAN APEA IS FOR THE
STRONGEST ZNEINESRING COLLESE PARTTICIPANT TO DOMIMATE THE PROGRAM

MD TG PRCVIDKE MINIMALLY FECESSARY COCRDINATIONe. THIS MGCEL DBOES
NCT EXIST EITHER T4 RTCHMCND GR IN NORTHFRN VIRGINIA. NCR COES IT
SEEM LIKELY TC DTZVELOPe. HOWEVERe THE CONSULTANTS FIMC NO SERIQUS
0ZSTACLT TN A4 LOCAL NON-TNGINEFRING UMIVERSITY NF  ESTAILISHED
GFADUATE STAMDARDS BEIMNE ASSIGNED THE FUNCTICN OF L@CAL
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COORDIMATION OF A CONTINUING ENGINEERING EDUCATICNAL PROGRAM,
SINCE VCU IS CCNVEMTENTLY LOCATED IN THE CENTER ©F RICHMCNDe IT
COULD SERVZ THE FUNCTION CF COCRDINATSR WHILE BEING CONTROLLED RY
THE INTER-INSTITUTICNAL BNARD FOR ENGINEERING. THIS CONCZIPT FOR
COORDINATION SHOULD DR2W THE SUPPORT OF ALL ENGINEERING
EQUCATIONAL IMTERFSTS RECAUSE (1) ALL THE ACCREDITED EMGINEERING
SCHCOLS IN VIRGINIA ARE OYERLOADEDe AND (2) EACH HAS HAD A LESS
T=AN AUSPICIOUS EXPERIENCE IN PRCVIDING CONTINUING EDUCATION IN
RICHMOND FOR FNGINEERS.

THE CETAILS 0OF ESTABLTSHING AN ACMINISTRATIVS OFFICE AT VCU
FAR INGINEERINF CAN RE LEFT TO LOCSL PROCERURES AND TG VCUPS
KMOWLEDGE ANC FXPERIENCE . CLEARLY THE OIRECTOR SHOULD BE AN
ENGINEER, HE SHOULD PTPORT JCINTLY TO THE APPROPRIATE VCU
ACMINISTRATOR AND TO THE INTER-INSTITUTIONAL BOARD FOR
ENGINEERING EDUCATIONAL COORDINATION. CNE BOARD AND A SINGLE
ADMINISTRATIVE OFFICE COULD CPERATE BOTH THE SUGGESTED CO-0P
ENGINEERING PROGRAMS OF VCU AND THE COORDINATICN FUNCTION 1IN
RICHWOND FJR GRADUATE ANC CONTINUING EDUCATION IN ENGINEERING.
THE CONSULTANTS® PELIEF THAT THE COORCINATIOM FUNCTICN CCNDUCTED
THROUGH VCU=-IIB WOULD PROVE SUCCESSFUL IS BASED UPON THE
FCLLCWING: (1) THERE IS LITTLE EVIDENCE OF PREVIOUS ATTEMPTS AT
CCOPERATION OFR COORDINATION OF PROGRAMS, (2) RICHMCND'S
SATISFACTION WITH THE PRESENT AVATLABILITY OF NEW B.Se. ENGINEERS
WILL PISSIPATE AS THE SHORTAGE DEVELOPES TOWARD 198S¢ (2) THROUGH
COORDINATIONM STUDENTS WILL RE ASSUREDZ OF GOPPORTUNITY FQOR
COMPLETION OF A PLANNED PROGRAM, AND THIS INFORMATION WILL DRAW
POTENTIAL STUDENTS INTND THE PROGRAM. DOUBTLESS» ACTIVE
RECRUITMENT WILL PBRE NECESSARY AT FIRSTe BUT AS INFORMATION OF
BOTH OFFERINGS AND DEGREE CRJECTIVES. AS WELL AS LESS AMBITIOUS
PLANS ARE DISSEMINATEDs THE PROGRAM SHOULD PECOGME SELF GENERATING
YEAR AFTER YEARe.

1€. GHY SITUATFD  T0 CCORDIMATE ACTIONS IO UPGRADE MOITHERN
RGINIA CSNGINEERS. THE LOCATION OF &MUy  SOME 15-2C MILES

SOUTHWEST OF DOWNTOWN WASHIMGTONs DeCes PLACES IT WELL WITHIN THE
SC=-CALLED BELTWAY DEVELCPMENT OF THE INDUSTRY OF NORTHERN
VIRGINIA. WITH NO ACCPREDITED ENGIMEERING SCHOCL CF VIRGINIA
WITHIN COMYMUTING DISTANCE, GMU IS THE COMMONWEALTH®'S LOGICAL
AGENCY FOR COORODINATING THE EFFORTS OF ALL VIRGINIA ENGINEERING
SCHOOLS TO PROVIDE GRADUATE AND CONTINUINS ENGINEERING EDUCATION
IN NORTHERN VIRGINMIA. THIS EFFORT SHOULD NOT RE A SIDELINE
ACTIVITY CF THE PRE-ENGINEFRING FACULTY OF GMU. IT SHOULD BE A
SEPARATE ADMINISTRATIVE UNIT (GMU-ITE) HEADED B5BY AN ENGINEER
REPORTING TO THE INTER=-INSTITUTIONAL BCARD FOR ENGINEERING IN
REGARD TG ITS ACTIVITIES OF COORDINATICMN AND INSTITUTIONAL
CONDPERATION.

THE SCHEV CONSULTANTS ARE RECOMMENDIN% THAT THE COMMCNWEALTH
INVESTIGATE THE PQOSSIBILITY 2F A CONTRACT WITH THE UNIVERSITY OF
MARYLAND TO PRCVIDE CLASSROOM TELEVISION FOR GRADUATE AND
CONTIMNUING ENGINEERING EQUCATTION IN NORTHTRMN VIRSINTA. IT WwouLo
BE THT RESPONSIBILITY OF GMU=-IIR TN ARRANRE FNR CNE CR MORE
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(PROBARLY THPFEE) VIEWINS STATIINS SQUTH OF WASHINGTON WHERE
EARCLLED STUTENTS COULD PARTICIPATE THRQOUGH ONE-WAY VICES AND
TwWl-WAY AUDIOQ IN STANCARD SRATUATE OR OTHCZR ADVANCED ENGINEERING
CLASSES. THIZ FULL SCALE ZXPERIMENT WITH CLASSRCOM TELEVISION
FAR THE 2URS0O3ST CF  YODERMIZING THFE BACKCRJIUNDS ©OF FEBELTWAY
EANGINEERS SHCULD EE MONITZRETD FNR THE  INTER-INSTITUTIONAL BCARD
FCR ENGINECRING FY THE TISECTCR 0F  THE MNORTHERN VIPGINIA 2R GMU-
112 CFFICE. &T ThE END CF OMF TC TWC YEARSe THE GMU-IIC JFFICE
SFOULD  HAVE ACCUMULATED SUFFICIENT DATA AN TNRCLLMENTS  AND
CoMPLETIONS CF THE TELZVISIOYW STUDEZNTS FCP THE DIRECTZR TO
RECC¥MEND EITHER CONTINUATICN, EXTENSIGON, IMPRCVEMENT OR
TERIMINATION 0F THE TV EXFPEIRIMENT,

AN IMPORTANT PART OF THF DUTIES OF THE SMU-IIB DIRECTAR SHOULD
BE TC SEEK CCOPERATINM (OF THE DeCe UNIVERSITIES THAT PRCVIDE
CONTINUING EDUCATION CLASSES TN NORTHERN VIRGINIA. THE MABJORITY
0F THIS ACTIVITY APPEARS TC BE THAT OF GECRGE WASHINGTON
UNIVERSITY. IF ONE CENTER CF INFORMATIONe THAT ISe THE GMU-IIB
OFFICEe CAN PROVIDE INFORMATION ON CONTINUING EDUCATION CLASSES
TO BE TAUGHT SEMESTER BY SEMESTER THE CESIRES OF STUCENTS TO
PLAN PROGRAMS OF MORE THAN ONE TERM DURATION SHOULD ENCCURAGE A
WILLINENESS QOF ALL THE CCOPERATING ENGINEERING SCHOJILS TO
ANNOUNCE OFFERINGS A YEAR OR MORE IN ADVANCE. AND  SUCH
ANNOUNCEMENTS SHOULD BE MaNE ONLY AFTER UNNECESSARY DUPLICATIONS
HAD BEEN ELIMIMATED AND CNURSES ADDED TO SATISFY NEEDS EXPOSED 8Y
SURVEYS AN) OTHER ACCUMULATED DATA FROM THE GMU-IIE OFFICE. THE
CONSULTANTS SEE THIS COORMINMATING SERVICE AS THE CRITICAL FACTOR
NEEDED TO ASSURE AN CN-GNING PROGRAM OF GRACUATE ANG CONTINUING
EDUCATION FOR NORTHERN VIRGINIZ?.

17. IMPORTANCE OF NON-CREDTIT COURSES FEQOR TJECHNCLOGICAL
MODERNTZATICN. THE CENTRAL THRUST OF THIS STUY HAS PBEEN TO
DETERMINE HCW THE VIRGINIA COLLEGES OF ENGINEERING CAN BEST
PROVICE OFF-CAMPUS GRADUATE AND CONTINUING ECUCATIGN IN RICHMOND
AND NORTHERN VIRSINIA. THERE ARE OTHER INDUSTRIAL ENCLAVES JOF
S¥ALLER SIZE THAT CAKRNGT JUSTIFY EQUIVALENT SERVICE. THE
PRESENTATION CF NON-CREDIT COURSES SFECIFICALLY NESIGWYED FIR THE
ENGINEERING EMPLOYEES OF AN INDIVICUAL COMPANY ALSC CSERVE A
SOMEWHAT SIMILAR PURPOSE. THEY MAY BE GIVEN RY A UNIVERSITY
PROFESSOR COR BY AN INDUSTRY SPECIALIST. THE USE gF ADJLUNCT
INSTRUCTQRS FROM IMNDUSTRY TO TEACH HIGHLY SPECTIALIZED INFORMATIOM
HeS A LONZS HISTORY OF EFFECTIVEMESS.

THE NON=-CREDIT COURSE MAY BE DESIGMED QF ANY LTANSTH ANC IT MAY
BE CONCENTRATED INTND A& FEW DAYS OR WEEKS IN CONTRAST TO ACADEMIC
SEMESTERS . AM INDUSTRTIAL INSTRUCTOR MAY 285 BETTER INFORMED ABCUT
THE STATE OF THTZ ART TINVOLVED THAM A UNIVERSITY PRCFESSCORe.
THEORY MAY BE MIMIMIZED AND MCST O THE CLASSRCOM TIME 2EVCTZU TO
DISCUSSIONS COF SUCCESSFUL TECHNOLOGY SATHER THAN THE BACKGROUND
SCIENCE INVOLVEC. THERE IS 4 PLACE AND A USE FOR BOTH ACADEMIC
CCURSFS OF GRADUATE LEVEL A&AND NON-CREDIT COURSES WHCLLY UMRELATED
TN CGRADUATE CTUCY IN ENGINEFERING. AS THE GMU=NSF» STUDY
INDICATES, NGRTHERN VIRZINIA MAY WELL MEED AS MUCH 7R MCRE
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ATTENTION TO UPGRADING EMGIMEFERS THROUGH SPECIALIZED NON-CREDIT
COURSES AS BY EXTENDING TYE CAMPUS UMPBRELLA OVER THESE INCUSTRIAL
AREAS. IT SHOULD BE AN OBJECTIVE OF THE INTER-IMSTITUTIONAL
CARD FOR ENGRINCERING TO FXTENN THE COORDCINATING SERVICES OF ITS
MU=TI2 QFTICE anxn ITS VCU=-TII® NFFTCE TC NON-CREDIT COURSES AS
WELL 4SS GRADUATE CREDIT PROGRAMS,

. CONCLUSTONS AMD RECCOMMPMNDATIAOMS OF THE COMSULTAMTS. THE
NSULTANTS® CONCLUSINNS AND RECCMMENDATIONS ARE INHERZNT IN THE
TEXT OF THE REPORT, HOWEVFERy THEY ARE ASSEMRLED HERE FOR
EMPHASIS AMD CONVENTENT REFERENCE. THZ RECOMMENDATICNS -ARE ALSO
PLACENR IN 2PCFR  n® PRIORITY ACCORDING TO THE COXNSULTANTS' VIEWS
CONCERNING THE MEECS 0QF TIMNDUSTRY IN VIRGINIA®'S UREAN COPRIDOR.

1a
ce

1) ASPOINT AN INTER-INSTITUTIONAL PROARD TO COORDINATE
OFF=-CAMPUS COURSES AND PROFRAMS OF GRACUATE AND
CONTIVUING EDUCATION FOR ENGINEERS EMPLOYED 1IN THE
URBAN COCRRIDOR FROM NORTHERN VIRGINIA TO TIDEWATER.
THE VIRGINIA ENGINEERING DEANS SHOULD BE MEMBERS AND
THE MAJORITY OF MEMBERS SHOULD BE ENGINEERS. GIVE THE
BCARD SUFFICIENT BUDGETARY RESPONSIBILITY SO THAT EACH
ENGINEERING SCHOOL CCOPERATING IN SUCH EDUCATIONAL
SERVICE IS FULLY COMPENSATED FOR COSTS INCURREDe OTHER
RESPONSIEZILITIES ARE PLANNING FOR STUDENT DEGREE
PROGRAMS EXTENDING BEYOND ONE YEAR MAINTAINING
CCNTINUING CONTACTS WITH THE INDUSTRIES OF NORTHERN
VIRGINIA AND RICHMOND, AND PROMOTING THE VALUES °2F
GRADUATE AND CONTINUING EDUCATION FOR ENGINEERS OF ALL
AGE LZIVELSe.

2) INVESTIGATE THE DESTIPRABILITY OF AN AGREEMENT WITH
THE UNIVERSITY OF MAaRYLAND TO SET UP A FULL-SCALE
EXPERIMENT FCR ONE YEAR IN THE TELEVISING OF GRADUATE
AND CONTINUING EOUCATTION CLASSES FROM COLLEGE PARKo
MARYLANDs INTQ NORTHERN VIRGINIA. THERE SHOULD BE TwQ
MR MORE TALK=-BACK STATIONS IN CONVENIENT VIRGIMIA
LOCATIONS FNR ENROLLED STUDENTSe WITHHOLD DECISIONS ON
RRINGING TELEVISED CLASSROOM INSTRUCTION FROM UVA TO
NORTHERN VIRGINIAe OR T©FROM ODU TO RICHMOND. UNTIL A
YEAR OF OPERATION OF THE MARYLAND-VIRGINIA EXPERIMENT
HAS PEEN COMPLETED AND ANALYZED FULLY AS TN COST AND
EFFECTIVENESS.

3) INVESTIGATE THROUGH THE INTER-INSTITUTIONAL BOARD THE
DESIRABILITY OF ASSIGNING TO GMU THE FESTARLISHMENT OF A
CAMPUS OFFICE TO SERVE AS THE HANCS OF THE TIIB FOR NORTHERN
VIRGINIA. THE CFFICE SHOULDO BE ADMINISTERED BY A DCIRECTOR
WHO SY90ULD BE AN ENGINEER AND WHO WCULD BE THE COORDINATOR
OF GRADUATE AND COMTINUING EDUCATICN FOR THE ENGINEERING

»“MU-NSF SURVEY &ND REPORT ON USE AND NFED FOR ENGINEERS IN THE
W2 SHINGTON METROPOLITAN AREA IS AVATILARLF.
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SCHCCLS OPFRATING PRCGRAMS  IN NORTHERN VIRGINIA. A NEW
LEVEL O0OF COCPERATIONM AXND C20RDINATION WILL BE NEEDED To0
INTER-RELATE CRERITE EAPNEZ THRQUGH REGULAR CLASSROOM
ATTEMDANCE MITH QOTHERS FROM TELEZVICSED CLASSES. A MAJOR
ACTIVITY oF THE CIRECTCOF SHAULD RT TC PEVELCOP CORCTAL AND
CFFECTIVE WORKING FELATIGCMSHIP  WITH THE  SEVERAL TYPES OF
INDUSTRY SERVED IN NCORTHERN  VIRGINIA BY THE SCH(CLS OF
EMCINIZERING IMYGLVED.

4) INVESTIGATE THROUGH THE INTER-INSTITUTICNAL BQARE THE
DESIRT 0R WILLINGNESS 0OF VCU TO TSTARLISH A CAMPUS OFFICE TO
SER¥YE AS THE Hanns 0OF IIP £ NR  THE RICHMOMN METRCPCOLITAN
SREA. EXCEPT FQOR THE EXPERIMENT IN CLASSRCNM TELEVISION.
THE VCU-IIB CIRECTOR wWOULD HAVE THE SAME RESPONSIQILITY CF
COORDINATION AS THE 6GMU-IIB ODIRECTCR UNDER RECOMMENDATION 3
AND SECTIONS 12 AND 1S.

5) INVESTIGATEs THROUGH THE INTER-INSTITUTIONAL BOARDe THE
WILLINGNESS OF VCU TO UNPERTAKE DEVELOPMENT OF A HIGHLY
LOCALIZED CO-0OP ENGINEERIMG ReSe PROGRAM DESIGNED WHOLLY TO
MEET THE NEEDS OF STUDENTS AND OF IMDUSTRY IN THE RICHMOND
METRCPOLITAM AREA. ABOUT ONE=-HALF CF THE FIVE=-YEAR PROGRAM
WOULD RE COMPLETED BY THE STUDENTS AT VCUs THE UPPER YEARS
BEING COMPLETED AT VPI&SU, 0ODU, GR UVA WHEREVER THE
APPROPRIATE CO=-0F PRCGRAM WAS OPERATING. VCU WOULD NOT NEED
TG AND SHOULD NOT DEVELOP UPPER CIVISIOM ENGINEERING COURSES
WHICH ALREADY EXIST AT ACCREDITED ENGINEERING SCHCOLS IN
VIRGINIA. RICHMOND STURENTS COULD LIVE AT HOME THE FIRST
TWO YEARSse AND CNE-HALF TIME THE LAST THREE YEARS. HALF
TIME EMPLOYMENT INCOME SUPPLEMENTED BY LIMITED BORROWING
SHOULD MEET FINANCIAL PROBLEMS PARTICULARLY FOR MINORITY
STUBENTS. THE DIRECTOR OF THE VCU-IIB COCRCINATIOM OFFICE
SHQULD SERVE ALSC AS THE DIRECTOR CF THE VCU CO-0OP PROGRAM
BECAUSE BCTH PROGRAMS REQUIRE REGULAR CCNTACTS WITH RICHMOND
INDUSTRY &NC WITH THE COOPFERATING SCHOOLS OF ENGINEERING.

1c. SUGGESTIONS FAR IMPLEMENTINSG THF CONSLLTANTS®
RECOMMENDATTIOMNSe THE FIRST STEP SHOULD E&E TO DEYSLGP COOPERATIVE
PLANNING AND ACTION BETWEEN THE ENGINEERING SCHCGLS TINVCLVED.
THIS WILL REQUIFE ESTARLISHMEMT nF A JOINT COMMITTFEE, HERE TERMED
THE INTER-INSTITUTTONAL BCARD. TO MaKF THE 280ARC EFFECTIVE IT
SHOULD INMCLURE THE VIRGINIA DEAMS OF ENGINEERING, OFFICIAL
REPRESENTATIVES FROM VCU ANC 6MU  aND REPRESENTATIVES GOF
ENGINEERING ORGANIZATIONS AND INDUSTRY. To PE£ RESPECTED THE
30CARD SHOULD HAVE DECISION MAKING POWER WITHIN THE AREAS 0F NEED
AMD PROVISICN FCR CCNTINUING EDUCATION COURSESe AMD MORE
IMPORTANTLY PPRGGRAMS CF CCURSES WHERE DEGREESe WHICH MUST REMAIN
UMDER UNIVERSITY CONTROLe MAY RE TNVOLYER. THUS A HIGH DEGREE OF
COOPERATICN WILL EE REGUIRED.

THE Q0ARD SHOULD BE FINAMCED FOR OPERATION JF TWQ OFFICES
HZADZD BY ENCIMNEERIMG DIRECTORS, $NE PREFERABLY AT ~=MU  FOR
NORITHERN VIRCINIA aAND ANCTHER IM RICHMONMD PREFERABLY ON THE VCU
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CAMPUS. THE OTHER IMPORTANT PBUDGETARY FUNCTION OF THE BOARD
WCULD S%E TO AFPROVE RFEIMBURSEMENT OF COSTS OF TEACKING CONTINUING
EDUCATION COURSES TO EACH TMGINEERING SCHOOL PARTICIPATINCG. THE
DETAILS INCLUDING THE QUESTICN COF REIMBURSEMENT OF OVERHEAD WOULD
REQUIRE EARLY ATTEINTION.

THE CAPARILITY AT THE UNMIVFRSITY 0F MARYLAND TP COVER MOST OF
MCRTHERN VIRGINIA RY ITS CURRENT PBROADCASTS 0OF SOMFE 30 CLASSES
FNOR ENGINEERS PROVIDES A MOST FORTUNGATE OSPPORTUNITY TO VIRGINIA
FCR LCW=CCST TV ZTXPERIMENTATICN. '

AFTER ZISTABLIGSHING TYE GENERAL ACCEPTARTILITY OF THE TV
TRANSMISSION, THE 20ARD SHOULT NEGGTIATE FCR TW3 TR THREE VIEWING
STATIOMS TO 2E SET UP IN MORTHERN VIRGIMIA., THE SUALITY OF DAILY
RECEPTIONs THE USE OF THE TALK-BACK FEATUREs THE WILLINGMESS OF
INMDUSTRY TO PROVICE COMPANY VIEWING STATIONSs THE ADJUSTMENT OF
WORK HOURS BY THE ENGINEER®S EMPLOYER TO PERMIT WORK=-DAY
ENROLLMENT, AND OTHER FEATURESes INCLUDING ATTITUDES CF BOTH
EMPLOYER AND EMPLOYEE TCWARD THE VALUE OF THE TELEVISION
CLASSROOMs CAN ALL BE TESTED BEFORE A LARGE STATE INVESTMENT
WQULD NEED BE COMMITTEC. HAVING DETERMINED THAT THE COLLEGE OF
ENGINESRING NF THE UNIVERSITY OF - MARYLAND WOULD LOOK FAVORABLY
UPON THE SUGGESTED COOPFRATIVE EXPERIMENT, THE CCNSULTANTS
RECOMMEND ANDC URGE STEPS TOWARD IMMEDIATE IMPLEMEMTATION.
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Appendix A

At Act to require the State Councid of Higher Education to conduct a study concerning
graduate and continuing education in engineeringy and to appropriate funds.

Approved APR 4 1980

Whereas, the Commonwealth has 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 for 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 Richmond area and in Northern Virginia; 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 three urban universities have agyeed to work together in exploring the
extent of engineering education needs and the potential for sharing their resources in
meeting them; and

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

Whereas, the State Council of Higher Education for Virginia is responsible for promoting
cooperation among the institutions of higher education and for studying the
Commonwealith’s needs in higher-education; now, therefore,

Be it enacted by the General Assembly of Virginia:
l. § 1. The State Council of Higher Education shall study the need for graduate
instruction and confirmuing educatiorr in engineering in the Richmond area and Northerr
Virgiruia and the potertial for a cooperative program to meet such a need if one is
dcwmndwmmmgthcsmdyﬂwComaIshaﬂcansu&asztdeems
necessary, with represovadves of appropriate institutions of higher education and the
Virginia Society of Profeskonal Engineers The Council shal report its findings and
recommernidations to the Governor and General Assermbly no later than Decerber one,
mineteen hundred eighty.
2. That there is hereby apprupriated to the State Council of Higher Education for the

purposes of this study from the general fund of the State Treasury the sum of tweaty-five
thousand dollars.

President of the Senate

7

Speaker of the House of Delegates
Approved:

Governor



Appendix B
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. Murray Black
Coordinator of Engineering
George Mason University
Fairfax, Virginia 22030

Dr. John H. Borgard
Assistant Dean of
Arts and Sciences
Virginia Commonwealth University
Richmond, Virginia 23284

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. Dana B. Hamel, Consultant
Virginia State University

Box C

Petersburg, Virginia 23803

Mr. Alexander B. Sadler

Member of Consulting Engineers
Council of Virginia, Inc.

Austin, Brockenbraugh g Assocjiates

114 East Cary Street

Richmond, Virginia 23219

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

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

0ld Dominion University
Norfolk, Virginia 23508

Dr. Marvin E. Wyman, Associate
Vice President for Research

and Sponsored Programs
0ld Dominion University

... Norfolk, Virginia 23508

Consultants

Dr. L. E. Grinter Dr. John C. Hancock

Dean Emeritus - Dean, Schools of Bngineering
2256 N.W. 4th Place Purdue University
Gainesville, Florida 32603 Lafayette, Indiana 47907

SCHEV Sstaff

Dr. J. C. Phillips

Coordinator, Academic Programs
and Special Projects

SCHEV Staff

Mr. J. Michael Mullen
Associate Director
SCHEV Staff



RICHMOND AND VICIMY*
Name and Title

Me. Richard Blonchard
Vice President for Administration

Mr. Ted Casron

Monoger of Management Development
and Training, Human Resources Group

Ms. Rudalph Janis
Technlcal Superintendent

M. H. S. Stakes
Tralning Supervisor
Speuance Research Loboratory

Ms. Roymand Wynn
Staff Assistant to Personnel Supervisor
Spruance Fibers Plant

Ms. Bornard Kosakowskl
Manuger, Administrative Services
Research Center

Ms. Robert O*Connor
Staff Englneer

M. Asthur Pasquine -
Vice President for Englneering

Company and Location

Ethy) Corposation
Ri

Ethyl Corporation
Richmond

E. |. Dupon) DeNemours
ond Co., Richmond

E. |. Dupont DeNemoury
and Co., Richmond

E. |. Dupont DeNemours
and Co., Richmond

Philip Morrls
Richmond

Philip Morsls
Ri chmond

Philip Morrls
Richmond

APPENDIX C

1 i

Institutions, Businesses, Professional Assoclations and Socleties
Interviewed about Engineering Needs
In Richmond and Northem Virginla

Date
Feb. 12, 1960

Feb. 12, 1980

Feb. 13, 1980

Feb. 13, 1960

Feb. 20, 1980

Feb, 13, 1980

Feb. 13, 1960

Feb. 13, 1980

* The majority of visits to businesses and Institutions In the Richmond area were conducted In
the spring, 1980, when Dr. Grinter canducled a study for VCU on the engineering needs In

the Richmand orea.

Name and Title
Ms. Susan Salteseld

Sialf Coordinatar, Engineering Department

Mr, William Stephens
Persannel Adminlsivalor
for the Rosearch Center

Ms. Janes McConas, N,
Disector, Econawic Develapment
Office

Mr, Bobert Sarver
Head, Englneeiing Dopariment
Bureau of Public Works

M. L. Y. Paker
Executive Manoger, Personnel
and Seculty

M. Willlam Siafford
Director, Employment and Salasy
Adminlstsation

Ms. Leslle Pocsik
Direclor of Enginesring

Mr. Thomas Nash

Dr. Chxrles O. Burgess
Vice President for Academic Affolrs
and Provost

Mr. Kenneth H. Murtay
Asslstant Dean, School of Englnoering

Dr. Marvin Wyman
Assoclate Provosl for Research
and Sponsored Programs

Ds. John E. Gibson
Dean, School of Engineering

Dr. Bruce Nelson
Assoclale Provost

Company and Location
Philip Morrls
Rldwmond

Philip Morrls
Richmond

City of Richmond
Cliy of Richmora)

Virginla Eleciric Power
Co., Richmond

Virginla Eleciric Power
Co., Richmond

Allied Chemical Corporation

lopewell

Roynolds Metal Company
Richmond

Old Doinlinion University
Norfolk

Old Dominlon Unlversity
Norfolk

Old Dominion University
Norfolk

Unliversily of Virginla
Charlottesville

Unlversity of Virginla
Charlottesville

Date

Feb. 13, 1980

Feb. 13, 1960

Feb, 13, 1960 °

Feb. 23, 1960

Feb. 12, 1960

Feb. 12, 1960

Feb. 12, 1960
March 10, 1960

Feb. 20, 1960

Feb. 20, 1960

Feb. 20, 1980

Moarch 11, 1960

Morch 11, 1960



Name and Title

Dr. James Morgan, W,
Dean o Faculty

Dr. Lee Nichols, Sr.
Head, Electrical Engineering Currl culum

Dr. Jay Saulley
Head, Civil Engineering Curriculum

Dr. Arthur Taylor, k.
Hoad, Mechanical Englneering
Curriculum

Dr. Benjamin Blanchard
Director, Engineering Extension

Dr. George A. Gray
Assoclate Dean, Engineering School

Dr. Paul E. Torgersen
Dean, Engineering School

Dr. John Wilson
Vice President and Provost

Mr. J. Michael Mullen
Assistant Director, Research and
information Systems

Dr. J. C. Phillips
Coordinator, Continuing Education

Mr, Rd:erl P. Schulize
Assisiant Direclor, Finance and
Facllities

Mr. Charles W. Tatum
Graduate Engineer Trainee Coordinator

Mr. A. H. Paessler

Ms. Deborah Yetzer

Company and Location

Virginia Military lnstitute
Lexington

Virginia Military Institute
Lexington

Virginia Militasy Institute
Lexington

Virginia Militasy Institute
Lexington

Virginia Polytechnic Institute
and State University, Blacksburg

Virginia Polytechnic Institute
and State University, Blacksburg

Virginia Polytechnic Institute
and State Unlversity, Blacksburg

Virginla Polytechnic Institute
and State University, Blacksburg

State Counclil of Higher Education
for Virginia, Richmond

State Councll of Higher Education
for Virginia, Richmond

State Councll of Higher Education
for Virginia, Richmond

State Department of Highways and
Transportation, Richmond

State Water Control Board
Richmond :

State Water Control Board
Richmond

Date

March 11, 1960

March 11, 1980

March 11, 1980

March 11, 1980

March 12, 1980

March 12, 1980

March 12, 1980

March 12, 1960

March 31, 1980

March 31, 1960

March 31, 1980

Aprl 1, 1960

April 1, 1980

April 1, 1980

Nome and Title

Dr. S. A. Bumelte
President

Mr, Earl W, Cameron
Division Chalrman, Engineering
and Engineering Technology

Mr. Fred McConnell
Heod, Pre-Engineering Program

Mr. Allen R. Hommer
Director, Bureau of Water Supply
Engineering

Dr. Walter Elias
Dean, School of Science and
Technology

Dr. Dana Homel
Consultant for Organlzing
Engineering Technology Program

Mr. ke Ridley

Head, Indusirial Technology Institute

Mr. Robert Walts
Chief Exeautive Officer

Dr. Ralph Baxter
Assoclate Vice President for
Academic Affalrs

Dr. Murray Black
Director, Pre-Engineering Program

Dr. Robert Ehelich
Chairman, Department of Physics

Dr. David Powers
Academic Vice President

Sompany and Location

J. Sargeant Reynolds Cammunity
College, Richmond

J. Sargeant Reynolds Community
College, Richmond

J. Sargeant Reynolds Cammunity
College, Richmond

Department of Health, State
Division of Water Programs,
Richmond

Virginia State University
Petersburg

Virginia State University
Petersburg

Virginia State University
Petersburg

A. H. Robbins
Richmond

George Mason University
Fairfax

George Mason University
Fairfax

George Mason University
Fairfax

George Mason University
Fairfax

Aprit 1, 1960

April 1, 1980

April 1, 1960

April 1, 1980

April 1, 1980

Aprl 1, 1960

April 2, 1980

Apeil 2, 1980

Feb. 21, 1980

Feb. 21, 1980

Feb. 21, 1980

Feb. 21, 1980



NORTHERN VIRGINIA AND VICINITY**
Name and Title

Mr. Kanneth H. Muray
Assistant Dean, School of Engineering

Dr. John Weeso, Dean
School of Enginering

Dr. Gearge E. Dieter
Doan, School of Englneering

Dr. Amold Seigel
Director of TV Studio

M. Danold Marlowe
Executive Director

Dr. Philip Brack
Dean of Englnoering

Mr. Pl France
Assistant Exscutive Direclor

Mr, Don Weinest
Exsautive Direclar

Dr. Stephen Harris
Assisant Dean, School of Engineering

Or. James Feir
Assoclale Dean, Englneering and
Applied Sclence

Or. Haold Liebowliz
Dean, Englnearing and Applied

Sclence

Company ond Location

Ol Dominion University
Norfolk

Old Dominion Univerity
Norfolk

University of Marylond
College Park

University of Maryland
College Park

American Soclety for Engineering
Education, D. C,

Univessity of the Distrlct
of Columbia

Natlonal Society of Frofassianal
Engineers, D, C,

National Soclety of Profassianal
Engineers, D. C,

Howard Universi
District of Columbla

Giom. Washington University
District of Columbla

George Washington Unlversity
District of Columbia

Date

Oct. 17, 1980
Oct. 17, 1980
Oct. 20, 1980
Oct. 20, 1980
Oct. 20, 1980
Oct. 21, 1980
Oct. 21, 1980
Oct. 21, 1980
Oct. 21, 1980

Oct. 21, 1980

Oct. 21, 1980

** The majority of the visits to businesses and Institutions In the Narthern Virginla area were

conducted In the fall, 1980,

Dame and ﬂllo'

Mr. Ray Robinson
Deputy Direcior of Condlnuing
Education

Mr. Roy Abrams
Qhilef of Manpower Secllon

Mr. Thama J. Buchanan
Assistont Chief Hydrolaglst for
Operations

M, Bill Gory
Director, Industrial Relations

Ms. Lorvaine Gawkins
Managar, Equal Employment Opporiunlly

M. Dave Karlgard
Technical Manager

Ms. Gus Siekiorka
Direclor, ndustrial Relations

M, Paul Pederson
Managor, Personnel Services

Mr. Ralph Yost
Senior Tralning Specialist

Dr. Norton D. Harding
Faculty Member (Engineering)

Manager, Cageor Development
and Tralning

M. Courtlond D. Perkins
President

Me. Earl Willlams
President

Dv. Olsen Berman
Director of Research

Comgony and Location

Geoige Washington University
Disrlcd of Columbia

U. S. Geological Survey
Reston .

U. S. Geological Survey
Resion

Computer Services Carporation
Falls Church

Campuler Services Corporation
Falls Chuach

Compulor Services Corparalion
Falls Guach

Computer Services Corparation
Falls Chwrch

l. B. M,
Manasos

1. B. M.
Manassas

Northern Virginla Cammunlty
College, Falrfax

Moabil OIl Corporation
Falrfax

National Acodemy of
Engineers, D, C,

The B. D. M. Corporation
Mclean

Naval Research Laboralary
District of Columbla

Date,
Odt. 21, 1980

Oct. 22, 1980

Ocl. 22, 1960

Oct, 22, 1980
Oct. 22, l9ﬁ‘)
Oct. 22, 1980
Oct. 22, 1980
Ocl, 22, 1980
Oct. 22, 1980
Ocl. 27, 1980

Oct. 27, 1960

Oct. 27, 1980
Ocl. 28, 1980

Ocl. 20, 1980



Nomes and Title,

Dr. George E. McDuffle

Dean of Engineering and
Aschitecture

Comgony and location

Catholic University of America
District of Columbla

Joint Meeting Held at George Mason University:

Dr. Roger Barron
President

Mr. Roland H. Berger

Mr. Hal Demath
Mr. Roaul E. Drapeau

Mr, Steven Gageby
President

Mr. Lewls Guy

Mr. Dominic A. Laltl
President

Mrs. Mary Newell
Personnol

Mr. Alan Yorkdale

Director of Engineering and Research

Mrs, Etyle Lorengo

Mr. Ted Carron
Monager of Manogement

Development and Training

Mr. Bob O'Connor
Staff Engineer

Mr. Harry Kincaid

Executive Director

Mr. Ed lolm
Assistant Direclor

Mr. Jobn Curtis
President

Waestgate Research Pork

Byrd, Tallamy, MacDonald
& Lewls

ENSCO, Inc.

Advanced Design Corparation

Palton, Harris, Rust & Guy
Hodron, Inc.

ENSCO, Inc.

Brick Institute of America

Melpar, E. Systems

Ethyl Corporation
Richmond

Philip Morrls, Inc.
Richmond

Consulting Engineers® Council
of Virginla, Inc., Richmond

State Division of Industrial
Development, Richmond

Center for Excellence
(Centex), Willlamsburg

'Date

Oct, ”g 'm

Oct. 27, 1960

Oct. 27, 1960

Oct. 27, 1960
Oct. 27, 1960
Oct. 27, 1960

Oct, 27, 1960
Oct, 27, 1960

Oct. 27, 1960

Oct. 27, 1960

Oct., 27, 1960

Nov. 11, 1960

Nov. 11, 1960

Nov. 11, 1980

Nov. 11, 1960

Nov. 12, 1960

Name ond Title

Mr. George Wadlln
Director

Mr. Michael J. Sheridon

Executive Director

-Mr. David Reyes-Guera

Executlve Director

Mr. Erdc Herz

Executive Director

Mr. Jobn Wilhelm
Educational Director

Company and Location

American Socliety of
Civil Engineers (ASCE)
New York City

Engineering Manpower Commission

New Yoik City

Accreditation Board for Engineering

Technology (ABET), formerly the

Englneers' Councll for Professional

Development (ECPD)
New York City

Institute of Electrical
and Electronic Englneers (IEEE)
New York City

Institute of Electrical
and Electronic Engineers (IEEE)
New York City

ate

Nov. 20,

Nov. 20,

Nov. 20,

Nov. 20,

Nov. 20,

1980

1980

1980

1980



Appendix D

Engineering Enrollments by School or College - l97,9

Virginia j

Undergraduate Students Graduate Students
Name of Schoo! Full Time Full Time Part Time Full Time Full Time . Part
lst Year 4 Years 4 Years* Masters Degree Doctoral Degree Time
VP1 end State University 1,259 4,697 46 315 138 -
University of Virginia 416 1,417 29 241 102 128
01d Dominion University 217 618 78 32 5 140
Virginia Military Institute 202 604 - - - -
Virginia - Total 2,09 7,336 153 605 245 268

District of Columbia

Undergraduate Students . Graduate Students
Name of School Full Time Full Time Part Time Full Time Full Time Part
let Year 4 Years 4 Years® Masters Degree Doctoral Degree Time
Catholic 112 400 29 27 10 173
University of D.C. 94 455 - - - -
Ceorge Washington 182 678 205 278 49 1,067
Bowvard 312 675 15 83 15 51
D. C. - Total 700 2,208 249 k1 74 1,292

T
Maryland

Undergraduate Students Craudate Students
Name of School Full Time Full Time Part Time Full Time Full Time Part
lst Year 4 Years 4 Yearst* Masters Degree Doctoral Degree Time
Annapolis = 1,294 - = - -
Bophins 19 335 a8l - 95 Ty
Loyole Bal. 58 140 &5 - : - -
Maryland 1,038 3,189 445 133 78 241
Maryland - Total 1,215 4,958 ' 111 113 173 462

United States lm’oll.mq1

Y. 8. Totals 103,724 340,483 25,811 27,171 13,461 25,768

® The designation "A years” includes all undergraduates

Totals may not check exactly'with institutionsl numbers




Appendix D (continuad)

Engineering Enroliments in Fall 1979, Compared with Earlier Years.

Fall Falt Fall Fait Fal Fat Fal Falt Fall Fafl Falt
Eaglasering Students 1889 1970 1971 1972 1973 1974 1978 1978 1977 1973 1873
Frashmm Yesr, Full-Time 74113 TI61  SBSER  S10 1925 633 (TSI  6Z2S0 88780 95805 103728
Scptarrare Year, Full-Time 2972 S3419 QM3 422 L0519 45335 S5391  ASDOB 70325 721D 785
Junior Yaar, Full-Time SCII9 49855 48SE3 4374 41673 (3L 43I B3I 63271 69815 74928
Sanior Year, Full-Time SIT38 51S83 51377 43835 4&355 44533 47070 S1E%2 60112 €320 7783
Filk Year, Fall-Tize 4658 4812 J31 4536 2 4175 77 55 312 5206 5419 -
TOTAL FULL-TIME UNGERGRAOS ZSD D70 20825 19T 186705 0109 [Ty M5 2888 11237 340488
Part-Time Undargraguates 9% 184S 1M 14143 15T 16589 17041 18U M6 284 2SANM
Mextar’s Jegren, Full-Time © WU TV 205 2577 Z=m 21999 004 2515 2L8 20N T3
Dectar’s Osgren, Full-Tims B 12 W00 130 11904 10ER 1B 10963 W 21 1461
TOTAL FULL-TIME .
CRAQUACTE STUNERTS W2 W18 | X7 W@ 27 TAS BHI IS AT 41384
Put-Tims Grad Sadaats IJJE MR TI2 UM X4 TS ' JQ B H1 =D
Bumter of Schusis ™ 3 m m s m X s m TS M
®Includes Evgiresr (profcmisml) degrean. -
- _—
Engineering Tectmclogy Enroilments by Cloricuium and Year, Fall 1979 (all students)
ASSIIATY OEGREE BACMELCR CF TELRCALLEY PHUGIANS
TOTAL . TOTAL AtL
AL sDams i1ST 2O CTWER FULL PART 1sT a0 o ATH FULL POST PART
YEAR YEAS YEASS TINE TOTE YEAR VYEAR VYEAR YEAR TDE BACE  TIIE
AFROSPACE 1768 T3 17 2061 S72 : 333 254 211 222 1020 - Sé
AGRICULTURAL %4 2s - 72 - 3 - - - - - - -
AIR COOITIONDG 76 S23 S 1664 1236 22 16 - - 37 - -
ABCHMITECTURAL 27% 1s00 16 4310 14688 : 261 ”° 2sa 200 acl 6 198
ATEOTIVE 25%8 1301 S7 3986 2060 : 178 lee 129 128 586 s e
SICENSINEZRTHS (3 n - 1S5 &7 3 3 2s 18 20 97 - n
CERANIC 13 2 - 1 - 2 - - - - - - .-
OwWnICAL S83 378 - 933 379 : 33 13 16 21 n b3 8
cIvIL 2832 1518 12 4062 1470 : 338 278 676 6l6 193 1 656
FITDY A0S 1669 18 S732 5676 : @4S 2s1 328 277 1298 2. 279
DSTRETIN 1899 1118 34 3081 1756 : 437 545 709 634 2325 16 439
DRAFTING § OESION 3773 1le7s 29 SATT 2673 : 266 257 207 197 927 2 202
CLECTRITAL S1164 3006 2 8122 338 : S23 4%¢ 1137 10676 3226 3y 1777
ELICTROILCHANICAL 34 STB 3 1S1S 660 : 3% a8 124 77 238 - 111
CLECTRONIC 9992 S22I A8 15663 T7%6 : 1787 1138 1671 1632 6148 21 1839
008 KI0KcE 742 204 22 1648 253 : a3 7 Y - “AS - 70
ENVIRCIEIENTAL 3%y 178 - 847 258 : a9 (13 87 13 nn 15 o3
emEnaL 1167 &1 86 1666 1338 : 428 618 “%s 87 2378 11 672
DOUSTRIAL 34883 738 8 2231 27180 : 1836 1253 1486 1527 S79C 113 1118
MARFACTR DG SA8 308 2 877 939 : e 189 2949 326 930 20 348
RARINE 126 s - 206 33 3 28 131 162 178 736 - 19
MATERIALS - 3 - 3 - 3 - - - L - - - -
RECMANICAL 4353 2562 26 6939 4426 : 4483 66 1649 1318 4116 26 1891
RETALLURGICAL 192 61 s 258 302 : 23 19 %0 3% 116 - .
MINING a89 449 - 953 710 2 1 76 1us 192 - 33
MUCLEAR 37 2s - 62 1 - - s 19 26 - -
oTHER 1061  oSh 131 1588 916 : 199 187 173 162 o1 16 208
PETROLELRY (73 38 - ”? ’ : 0 s7 @9 40 206 - -
SYSTENS - - - - - 3 - - - 2 2 - -
TTTAL U.S. 47517 260988 816 73321 AlS84 : 8688 6547 9902 98462 34971 294 9982
CURRICULA ACCAEDITED BY ECPO 1S739 9048 455 25262 11133 : 2343 1937 4S8 4312 13070 35  a138
CLRRAICULA NOT ACCREDITED BY ECPO 31778 13960 341 48679 301S1 : 6317 4610 Sieé 5530 21901 259 S84k
STOOL NOT ON ECPO LIST ATS17 20988 816 73322 41384 I 8680 6557 9902 9862 34971 29  9%a2

ENGINEEFNG EDUCATION: October 1980 / S1



Virginia

Appeadix &
Engineering Degrees Awarded in 1979 by Degree lLevel
Degree Level
Vame of School 1.8, Ws.e ™.D.
Virginia Polytechinc Institute 669 164 36
and State University
University of Virginia 286 ' 158 29
0ld Doainion University 76 | 29 3
Virgioia Military Institute 106 ; - -
Virginia - Total 1,132 351 68
District of Columbis
Degree Level

Namg of School 5.8. N.S. Ph.D.
Cathalic 66 3 5
University of D. C. 0 - -
George Washington 72 192 12
Howard 85 32 -
D. C. - Total 253 262 17

. |
) T
. - . . .
‘ Maryland -,
] "7 Degrae Lavel ) ;

Name of's:hDOI 5.8, M.8. ' 1 ®hop.
Annapilis 298 . - -
Hopkins 120 47 14
Loyola Bal. 6 - -
Maryland 359 123 21
Maryland - Total 783 170 35

United Ststes
Degree Level
B.S. M.8. Ph.D.
U. S. Total (1969) 39,972 14,980 . 3,345
U. S. Total (1974) 41,407 15,885 3,362
U. S. Total (1979) 52,598 16,036 2,815
U. S. Total (1980) 58,742 17,243 2,751
% laclude other awarde below the Ph.D. !

(SCHEV-12/9/80-.1CP)




APPENDIX F

l

L COURSE OFYBIINGS AND ENROLLMENTS FOR CONTINUING ENGINEERING EDUCAT‘ON IN VIRGINIA; 1970-1980 and 1975-1980

4 No. of Courses Headcount No.of Courses Registrations
Offered Off- Enrolleent Offered In
Cawpus Credit Of f-Campus Credit Non—Credit Non-Credit
1970-1980 516 8,151 1,498 41,266
1975-76 50 718 152 4,004
1976-71 51 . 120 181 4,887
1977-78 54 652 194 4,830
1978-79 46 631 231 6,010
1979-80 57 880 262 6,609
1975-1980 258 3,601 1,020 26,340
1970-1980:
Northern Virginia Area 165 2,647 246 6,422
Richmond Area 17 2,640 42 947
Tidewater Area 42 581 715 14,072
Other 138 2,283 495 19,825
1975-76:
Northern Virginia Area 16 232 18 569
Richmond Area 13 234 2 62
Tidewater Area 3 50 93 1,779
Other 18 202 39 1,59
1976-77:
Northern Virginia Area 19 262 22 640
Richmond Area 21 279 3 102
Tidewater Area 3 32 95 1,772
Other [] 147 61 2,31
1977-78:
Northern Virginia Area 20 209 37 867
Richmond Area 18 260 5 99
Tidewater Area 4 kk] , @8 1,720
Other 12 150 64 2,144
1978-79:
Northern Virginia Area 22 316 k1] 932
Richmond Area 14 217 5 117
Tidewvater Area 1 13 110 2,327
Other 9 85 n 2,634
1979-80:
Northern Virginia Area 29 478 43 982
Richmond Area 12 193 2 74
Tidcwater Area 4 58 140 2,621
Other 12 151 n 2,932
15.>-80: )
Northern Virginia Area 106 1,497 159 3,990
Richmond Area 78 1,183 17 454
Tidewater Area 15 186 526 10,219
Other 59 135 318 11,677

Source: State Council of Higher Education for Vlrktnla

(SCHEV/12-9-80/JCP)




COURSE,

ENAE 371
ENAE 640
ENAE 788A

ENAE 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 498G
MATH 463

MATH 464

PHYS 622

APPENDIX G
UNIVERSITY OF MARYLAND
FALL 1980 ITV COURSES

TITLE

Aerodynamics [
Flight Mechanics I
Applied Computational Aerodynamics

Aerodynamics of Compressible Fluids I

Air Pollution

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

Software Engineering
Microprocessors (TENTATIVE)
Fund. of Solid State Electronics
Computer Aided Design

Electrical Network Theory L

Random Processes In Communication
& Control

NonLinear Control Systems
Electromagnatic Theory I

Advanced Classical Thermodynamics
Fundamentals Bf Fluid Mechanics I
Engineering Acoustics

Radioisotope Power Sources

Operations Research I

Accounting & Information Systems
Application of Management Science
Behavioral Factors™In Mamagement -
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

INSTRUCTOR

Anderson
Barlow
Anderson
Griffin

Pitter

Schroeder
Bruckner

Chu
Ligomenides
White

Zaki
Newcomb

Krishnaprasad
Blankenship
Striffler
Gatzoulis
Buckley

Tsui

Dutfey

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 1

MN 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



SUMMARY OF INDUSTRY VIEWS ON

APPENDIX H

NEEDS AND USES OF ENGINEERS

LOCATION — RICHMOND NORTHERN

INTEREST = METRO AREA VIRGINIA
\\"4

Fresh —_— Primary source Greater interest

Baccalaureates

of Engineers

in 2-5 yrs. experience

for eaming a

Masters degree Small numbers Interest by M'g't
Engineers recruited relatively high
- PhD Neo significant Strong interest in
Engineers interest "Think=Tank" Co.'s
, Opporfunities Opportunities Variable offerings

are |imited and

but Management's

Master's degree enrollment is spotty. interest is made
evident
Interest is employing Co-op Strong interest Limited

engineering shown by interest and in
students management some companies
none
Interest in Limited experience No interest
employing with BET graduates, expressed in
BET graduates but interested BET graduates
Interest in No urgency seems Evidence that
upgrading to be felt, but considerable

engineers by credit
engineering courses
as contrasted

to short courses
and company
designed courses

mild encourage-
ment is provided,
e.g., tuition paid

Enrollments have
decreased slightly.

activity has
occurred, 1970-80.
Enrollments have
increased in
continuing education

classes for engineers.




Fluid Power tor Manufacturing and

Product Design

Place: Bradiey Unhmsity

Objective: This course is intended for the
designer and engineer who design fluid
power components for maufactsrg and
for the original equipment manufacturing
(OEM) companies who utilize these
components. .

Dates: January 12-16

Contact: Dr. D. Albanito, Dean-Continuing

Education, University, Peoria, Iil.
681625. Tel.: (309)676-7611: ’
Probability and Statistics for -

Place: Mitwaukee, Wis.
Objective: Write for dutmila.
Dates: Jamawy 12-16 .
Contact American Society for Quality
Control, Education and Training Institute,
161 W. Wiscarwiv Ave., Milwaukee, Wis.
S3203. Tel.: (414)272-8575

Data Base FuteTMals :

Placar: Phibudieiphvia, Pa.

Objective: Course provides a solid foun-
dation in data base concentrating in the
areas-of-denefits;-structires-and-views of
data. The cowrse introduces data base
esion-tectn ing o

Dates: January 12-14

Camact Director, Otfice of Q:umm-g.
Education, Drexel Univers

ity, 32nd and
Chesting St., Philadeiphva, Pa. 19104.
Tel.: (215) 895-2154

Probability Analysis and Risk

Assessment in Geotechnical

Englwering

Place: The George Washington uw-my

Objective: Write for datails.

Dates: Jamumry 19-23

Catact The Gearge Washington Univer-
sity, School of Engineering and Applied
Sciencs, Washington, D.C. 20052. Tel.:
(202) 676-6080

Microcamputers:  An Overview for
Managers and Engirmers
Pace: Clesrwaler Beach, Fla.

Dates: December 3—4

Contact Ms. D. P. Copp. Special Progams
Dept., Society of Manuiacthsing Engi-
neers, One SME Drive, P.O. Box 930,
Oewrtarn, Mich. 48128

Engineev-in-Training Examination
Review

Place: The University of Texas at Austin

Objective: Write for details.

Oates: Jamuary 22-Agpril 9

Cantact The University of Texas at Austin,
Engineering Institutes, P.O. Box 7727,
Austin, Tex. 78712. Tel.: (512) 471-

Geomwtric and Positional
Tolerancing and Dimensianing

Place: University of Wisconsin-Ext.

Objective: This seminar will be of value to
all persormel who prepare, interpret, or
work from engineering drawings. A
complete and thorough coverage of the
fundarmentals of geometric tolerancing
and true position dimersianing will be
presented. '

Dates: Jamary 6-9

Contact: J. M. Leaman, Dept. of Engineer-
. ing, University of Wiscomsin-Ext., 929
" North Sixth St., Miwakes, w&s. 53203

WMMM
wm o
MNC

Objective:  Workshop is to provide a basic .
understanding of coal-fired boiler opera-
- tions to prozsgectve coal users, both for
new boiler installations and conversions
to coal from other energy sowrces. Ex-

: mm:m:strywulprmm
of coal-ferwd boiler aparatian

Dates: Decewnber 10-11
-Camact C. S. Coaper, North Carolina State

University, Raleigh, N.C. :27650. Tel.:.
(919) 737-2356 T e

Passive Solar Hesting and Cooling

Pace: The Gewyia Institte of Tech-
nalogy

Objective:  This course will provide a curent
knowiedge of passive solar design, per-

formeevce, analysis, and ecunomics.
Cowse topics include fudamerntals,

" thesmal storage wells, thermai-storage

' roofs, direct gain systems, convecnon

Cantact: Dept. Contmumg Education,
Gaargia Institute of Technology, Atlanta,
Ga. 30332 Tel.: (404) 894-2400

Syniual Envirommmental impact

Placs: Houston, Tex.

Objective: To provide a systematic ap-
praach to evaluate envirormmental, safety
and heaith impacts—associatedwith the
synfusl grogram.  Subjects covered in-
c!u'b principles of toxicology, recemt

risk assess-

developments,
M and stato-ol-tho-crt

Contact —Association of Energy Engineers,
4025 Pleasanidale Rd.. Suite 340, Atlanta,
Ga. 30340. Tel.: (404) 447-6424

Introduction to Polymer Science and

Technology

Place: Stevens Institute of Technology

Objective: Write for details.

Dates: December 9-11

Contact: Piastics Institute of America, Inc.,
at Stevens Institute of Technology. Castie
Point Station, Hoboken, N.J. 07030. Tel.:
(201) 420-5553

ASME COURSES

The following short courses will be offered
at the ASME Energy-sources Technology
Conterence and Exhibition at the Albert
Thomas Converttion Center in Houston, Tex.,
January 18-21, 1981.
e Minicomputers, and .

Microprocessors tor Non-

Electrical Engineers
Dates: Jaruary 21-23
o ASME/ANSI B31.1 Plplng Duign
- and Analysis :
Dates: January 22-23 -
o Designing and Fabrlcaung
" Pressure Vesseis '_’
Dates: January 22-23 . -
o Numerical Methods in Gas- -
" Particle Flow ' I
Dates: January 22 °

For huther program inforination on the above |.
ASME courses, contact: ASME, Profes-
sional Development 345 E. 47th

Y

g

.~ St., New—York,N:Y. 10017. Tol (212)
644-7743
Gasohol Production Technologies -

Place: Georgia.institute of Technology

Objective: This cowurse will present the

* furdasreTals

. necassary for producing
- alcohol from various agricultural products

including com, sugar, rnilo wood. and
waste materiais. :

Dates: January 26-27, 1981

Contact: Continuing Education Dept.,
Georgia Institute of Technology, Atianta,
Ga. 30332. Tel.: (404)894-2400 - - -

Finite Elements in Flow Problems

Place: University of Arizona

QObjective: To present the theary of and
applications of the finite element method
for the solution of fluid and tfnrmal flow
problems. .

Dates: Jauary 12-16

Contact: Special Professional Education,
College of Engineering, University of Ar-
izona, Tucsan, Ariz. 85721. Tol.. (602)
626-3054

Probabilistic and Statistical Methods
in Mechanical and Structural Design

Place: Tucson, Ariz.

Objective: To provide practical information
on engineering applications of probabi-
listic and statistical methods, and design
under random vibration environments.
Modern methods of structwal and me-
chanical reliability analysis will be pre-
sented. Special emphasis will be given
to fatigue and fracture reliability..

Dates: January 5-9, 1981

Contact DOr. P.H. Wirsching, Assoc. Pro-]
fessor of Aerospace and Mechanical En-
glneenng. The University of Arizona,
College of Engineering, Tucson, Ariz.
85721. Tel.: (602) 626-3159

MECHANICAL ENGINEERING / NOVEMBER 1960/ 57




Appendix J
Tultion for Selected Virginia Iustitutions, Selected District of Columbia Institutions and University of Maryland

1980-81
UNDERGRADUATE
Institution Full-Time Part-Time
: In-State Out-of-State In-State Out-of-State
George Washington University $ 3,700/yr. - $ 137/sem. hr. -
Catholic University 4,250/yr. $ 4,250/yr. 158/sem. hr. $ 158/sem. hr.
University of Maryland 884/yr. 2,689/yr. 41/sem. hr. 41/sem. hr.
The University of the
District of Columbia 136/yr. 1,156/yx. - -
Howard University 900/yr. - - -
VA Polytechnic Institute .
and State University 837/yr. 1,782/yrx. 72/qtr. hr. 156/qtx. hr.
GCeorge Mason University 636/yr. 1,404 /yr. - -
University of VA 665/yr. 2,025/yr. - --
01d Dominion University 121 /yr. 1,417 /yr. - -
GRADUATE
Institution Full-Time Part-Time
In-State Out-of-State In-State Out-of-State
George Washington University $ 3,288/yr. § 3,288/yr. $ 137/eem. hr. $ 137/sem. hr.
Catholic University 4,450/yr. 4,450/yr. 158/sem. hr. 158/sem. hr.
University of Maryland 1,320/yr. 2,400/yrx. 55/sem. hr. 100/sem. hr.
The University of the
District of Columbia - - - -
Howard University - - - -
VA Polytechnic Institute
and State University - - - -
George Mason University 636/yr. 1,404 /yr. - -
University of VA 665/yr. 2,025/yr. - --
01d Dominion University 888/yr. 1,584/yr. - --

(SCHEV-12/117/80-JCP)




APPENDIX K

Population Statistics for Northern Virginia; Residents and Engineers.

Northern Virginia, 1,200,000. Total for Virginia, 5,000,000.

Northern V:Lrginia grew at the rate of 4.1 percent per year in the 1960'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.
Riclmond Metro Area is the residence of 1l percent of Virginia engineers.

s -
Annual Percent Change
T T T 1960- 1970- 1974-
Larger Urban Area : 1960 1970 1974 1978 1970 1974 1978
Virginia Portion of Washington, :

D.C.-Md.-va. SMSA 614,331 921,237 986,900 1,038,100 4.1 1.7 1.3
Richmond 461,993 547,542 574,200 611,700 1.7 1.2 1.6’
Norfolk-Virginia Beach- -

Portsmouth 622,482 725,624? 757,2002 789,500 1.5 1.1 1.0
Newport News-Hampton 254,793 333,140 349,500° 361,400 2.7 1.2 0.8
Roanoke 178.875 203,153 212,700 210,800 1.3 1.2 -0.2

Total 2,132,473 2,730,696 2,880,500 3,011,500 25 1.3 1.1

State Total 3,966,949 4,651,448 4,909,000 5,148,100 1.6 1.4 1.2

Larger Urban Areas as

Percent of State Total 53.8 58.7 58.7 58.5

'Richmand's annual rate of population increase was somewhat more evenly distributed between 1970-1974 and 1974-1978 than shown
because the trial Census for Richmond-Henrico-Chesterfield adjusted Chesterfield's population upward by six percent but this adjustment
was made only back 10 1977.

TPopulation increase shown from 1970-1974 reflects 16.000 decline in military stationed in area.

Ipopulalion increase shown from 1970-1974 reflects 4.000 decline in military stationed in area. N

Sources: U. S. Census of Population and Tayloe Murphy Institute of the University of Vwginia



APPENDIX L

Number of ABET/ECPD Accredited Curricula in Engineering

Virginia Washington, D.C. Maryland
University of Virginia 6 Catholic 4 University of Maryland 9
VPI & State University 10 Howard 4
Virginia Military Institute 2 University of D.C. 2
01d 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)





