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PRELIMINARY REPORT

OBJECTIVES OF THE 1952=54 STUDY OF EVALUATION OF ENGINEER ING EDUCATION

THE ASEE COMMITTEE ON EVALUATION OF ENGINEERING EDUCATION WAS APPOINTED
IN MAY, 1952 BY PRESIDENT S, Ce HOLLISTER, THE CHARGE TO THE COMMITTEE WAS
TO DETERMINE THE PATTERN OR PATTERNS THAT ENGINEERING EDUCATION SHOULD TAKE
TO KEEP PACE WITH THE RAPID DEVELOPMENTS [N SCIENCE AND TECHNOLOGY,.

THE EXTENS JON OF OUR KNOWLEDGE OF BASIC SCIENCE HAS OPENED DOORS TO
VAST NEW AREAS OF ENGINEERING ENODEAVOR AND HAS EXPANDED THE .-FOUNDATION UNDER=
LYING MANY OF OUR EXISTING ENGINEERING FIELDS, SOME OF THE NEWER FIELDS OF
ENG INEERING HAVE BEEN REASONABLY ALERT TO ASSIMILATE NEW SCIENTIFIC ADVANCES
INTO THEIR TEACHING PROGRAMS, [N MANY OF THE OLDER FIELDS OF ENGINEERING,
HOWEVER, IT SEEMS DESIRABLE TO STRENGTHEN THE UNDERLYING SCIENT!{FIC FOUNDA~
TIONS, IT IS THE RESPONSIBILITY OF ENGINEERING EDUCATION TO PROVIDE THAT
KIND OF EDUCATIONAL PREPARATION VirICH \/JLL ASSURE MAXIMUM RATE OF PROGRESS
OF THE ENGINEERING PROFESSIONe THE “ISPONSE OF ENGINEERING EDUCATORS TO
THE CHALLENGING DEVELOPMENTS OF MODZIRN SCIENCE WILL HAVE A VITAL INFLUENCE
UPON THE COURSE OF ENGINEERING PROGRESS IN THIS COUNTRY.

THE COMMITTEE ON EVALUATION BEGAN ITS WORK IN JUNE, 1952 AT THE DARTMOUTH
MEETING OF ASEE, ECPD IWEDIATELY REQUESTED THE COMMITTEE TO GIVE CONSIDERA=-
TION TO THE DEVELOPMENT OF STANDARDS FOR BRINGING ENGINEERING ACCREDITATION
IN LINE WITH THE FUTURE RESPONSIBILITIES OF ENGJNEERS - FOR APPLYING NEW CON-
CEPTS IN SCIENCE, . THE COMMITTEE Off EVALUATION WAS ALSO ASKED TO CLARIFY THE
CURRICULUM CONTENT THAT DIFFERENTIATES ENGINEZRING EDUCATION FROM THAT IN
SCIENCE OR IN TECHNOLOGY,. ‘ : '

THIS REPORT WHICH IS INTENDED TO SERVE THE JOINT PURPOSED OF ASEE AND ECPD
IN THE PROMOT ION OF ENSINEERING TDUCAT ION ATTEMPTS TO ESTABLISH A PHILOSOPHY OF
EDQUCATION APPROPRIATE TO THE TRAINING OF ENGINEERS FOR LEADERSHIP A GENERATION
HENCE AND TO CLARIFY THE SIGMNIF ICANT FACTORS THAT CONTRIBUTE TO HIGH STANDARDS

OF ENGINEER ING EDUCATION, THE COMMITTEE HAS ALSO STUDIED THE INFLUENCE UPON

THE COLLEGES OF ENG]NEERiNG OF ADVANCING THE STANDARDS OF ACCREDITATION AND HAS
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CONSIDERED WAYS IN WHICH INSTITUTIONS MAY APPROPRIATELY JUSTIFY ACCREDIDATION
BASED UPON PERFORMANCE OF DIFFERENT FUNCTIONS IN ENG INEERING EDUCATION,

ALTHOUGH WE ACCREDIT CURRICULA IT IS THE TEACHER THAT COUNTS Most, VE
CANNOT DEVELOP SUPERIOR STUDENTS IN AN INSTITUTION OF HIGHER EQUCATION WITH~
OUT DEVELOPING SUPERIOR TEACHERS, AND, SUPERIOR TEACHERS WILL INEVITABLY BE
LEADERS IN THE FIELDS THEY TEACH,

THE SELECTION AND DEVELOPMENT OF AN ENG INEERING FACULTY

INTRODUCT § ON

THE EXISTENCE OF OUTSTANDING FACULTIES IS MORE INRORTANT TO THE ADVANCE-
MENT OF ENG INEERING EDUCATION THAN DETAILS OF CURRICULA OR THE MAGNIFICENCE Of
FACILITIES, IMPROVEMENTS IN CURRICULA AND COURSES, ACQUISITION AND UTIL}ZA=~
TICN OF FACILITIES, DEVELOPMENT OF EDUCATIONAL PRESTIGE, AND ATTRACTION OF
OUTSTANDING STUDENTS TO THE PROFESSION ALL REQUIRE EXCELLENT TEACHERS IF SUCH
OBJECTIVES ARE TO BE REAL IZED MOST EFFECTIVELY,

A COMPETENT FACULTY CAN BE ACQUIRED AND MAINTAINED ONLY IF THE GOLLEGE ADe
MINISTRATION GIVES CAREFUL AND DISCRIMINATING ATTENTION TO THE IMPORTANT PROB-
LEMS OF RECRUITMENT, SELECTION, TRAINING, ADVANCEMENT AND TERMINATION OF Eii=
PLOYNENT , _

UNIVERSITY AND COLLEGE ENV IRONMENT

THE SATISFACTORY DEVELOPMENT OF A FACULTY CAN PROCEED ONLY IN A FAVORABLE
ENVIRONMENT s ALTHOUGH THE ENVIRONMENT INCLUDES THE PHYSICAL SURROUNDINGS, THE
MCRE IMPORTANT PART 1S THE ACADEMIC ATMOSPHERE}; laEsy THE ATTITUDES AND IDEAS
OF THE PEOPLE WHO COMPR ISE THE UNIVERZITYe IN SUCH AN ATMOSPHERE THERE SHOULD
FIRST BE UNIJTY OF PURPOSE, THE MUTUAL SELTCTION OF COMMON GOALS AND THE cOL~
LABORATION OF EFFORT TOWARD THEIR ACHIZVEMENTS, OPPORTUNITY AND ENCOURAGE=
MENT FOR INTELLECTUAL GROWTH AND PROFESSIONAL DEVELOPMENT MUST ALSO EXIST,
TEACHING LOADS MUST BE KEPT AT REASOMABLE LEVELS IF TIME FOR SCHOLARLY AND
CREATIVE ACTIVITIES IS TO BE AVAILABLE, THE DEVELOPMENT OF A FAVORABLE ACADEM=~
IC ATMOSPHERE SHOULD BE THE CONCERN OF ALL FACULTY MEMBERS, THOSE IN SENIOR
ADMINISTRATIVE POSTS HAVE A PARTICULARLY [IMPORTANT OBLIGATION FOR ITS CREAT 1ON,

PHYSICAL SURROUND INGS ALSO CONTRIGUTEZ T0O A FAVORABLE ENVIRONMENT, ALTHOUGH
FACILITIES MAY BE MODEST OR EXTEMZ V7, THEY MUST BE RELATED TO THE OBJECTIVES
OF THE INSTITUTION, THE INDIVICUAL TZACHER NEEDS OFFICE SPACE, RESEARCH FA~
CILITIES, TECHNICAL SERVICES, SEOT TARIAL HELP, AND ACCESS TO AN ADEQUATE
LIBRARY, THE LIBRARY SHOULD BE AM SFFICIENT WORKSHOP RATHER THAN A MUSEUM,

THE CLIMATE IN WHICH STUDENTS DEVELOP IS AN INTEGRAL PART OF UNIVERSITY

"MORALE- STUDENTS NEED A CLOSE BOND OF MUTUAL INTEREST AND FRIENOSHIP WITH
. MEMBERS OF THE FACULTY, THEY NEED OSJECTIVE GUIDANGCE AND ENCOURAGEMENT IN
L THEIR INTELLECTUAL GROWTH, THEY NEED SYMPATHETIC UNDERSTAND ING OF THEIR PER=-

SONAL FROBLEMS , BUT ABOVE ALL, THEY NEED THE REALIZATION THAT THEY ARE BEING

“T;TREATED AS INDIV IDUALS AND NOT AS PART OF A HERD, A FACULTY WHICH 1S ENGROSS=-
 ED IN SELF-DEVELOPMENT AND SELF=-INTERESTS 1S NOT LIKELY TO CREATE A FAVORABLE
- STUDENT ENVRONMENT,
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QUALIFICATIONS OF TEACHERS

THE ENGINEERING TEACHER NMUST HAVE A FULL APPRECIATION OF THE GOALS TO
BE ACHIEVED, HE SHOULD INSPIRE HIS STUDENTS TOWARD CREATIVE ENDEAVOR, IN=
TELLECTUAL DEVELOPMENT, AND RECOGNITION OF THE IMPORTANCE OF INTEGRITY,
INTELLECTUAL HONESTY, AND PROFESSIONAL ETHICS, TO ACHIEVE THESE GOALS HE
SHOULD BE ENDOWED WITH ENERGY, ENTHUSIASM, AND A S{NCERE INTEREST IN THE
DEVELOPVENT OF YOUNG PEOPLE, TO BE FULLY SUCCESSFUL HE MUST EXERCISE JUDGEMENT
AND TACT, AND HAVE THE ABILITY TO MEET THE MINDS OF HIS STUDENTS. AS AN
EXAMPLE TO HIS STUDENTS, HE MUST POSSESS CRIGINALITY, AND SHOULD PERFORM
CREAT IVE WORK WHETHER IT BE IN TEACHING, WRITING, RESEARCH OR PROFESS |ONAL

ACTIVITIESa

THE SELECTION OF INDIVIDUALS FOR SPECIFIC FACULTY APPOINTMENTS IN A
COLLEGE OF ENGINEERING IMPLIES THE NEED FOR EVALUATION OF PROFESSIONAL TRA IN=
ING AND FOR CRITERIA FOR MEASURING POTENTIALITY FOR ACCOMPLISHMENT. LONG
TIME TRENDS IN ENGINEERING SEEM TO INDICATE THAT THE IMPORTANCE OF SCIENCE IS
INCREASING AND THAT THAT OF ART IS DECREASING, SIMULTANEOUSLY, 1T MUST BE
RECOGNIZED THAT UNIVERSITIES ARE BEST EQUIPPED TO TEACH THE MORE THEORET ICAL
CONCEPTS OF PROFESSIONAL PRACTICE, WHEREAS INDUSTRY 1S BETTER ADAPTED TO
PROVIDE EXPERIENCE IN THE PRACTICAL APPLICATIONS. SYNTHESIS CANNOT , HOWEVER,
BE [IGNORED IN PROFESS|ONAL EDUCATION. WITHIN A FACULTY THERE SHOULD EXIST A
BALANCE OF EXPERIENCE IN BOTH THE SCIENCE AND ART OF ENGINEERING,.

: AN EDUCATIONAL BACKGROUND YHICH INCLUDES THE PHeDe DEGREE IS THE STRONG=
EST EVIOENCE USUALLY AVAILABLE TO VMEASURE THE PROSABLE USEFULNESS IN TEACH ING
AND RESEARCH OF A RELATIVELY YOUNG CANDIDATE FOR A FACULTY POSITION, FOR
OLDER PERSONS EVIDENCE OF THE PRODUCTIVITY OF THE INDIVIDUAL IN CREATIVE
TEACHING AND RESEARCH MAY BE GAGED BY OTHER CRITERIA, AND THE FORMAL EDUCA=
TIONAL BACKGROUND IS OF LESS SIGNIF ICANCE, YOUNG ENGINEERS WHO HOLD JUST THE

- BACHELOR'S DEGREE SHOULD BE EMPLOYED ONLY IN A TEMPORARY POSITION THAT PRE=-
SUPPOSES REQUIRED CONTINUATION OF EGUCATION FOR ADVANCED DEGREES. LACK OF
PROGRESS TOWARD AN ADVANCED DEGREE S!:~ULD BE SUFFICIENT REASON FOR TERMINA~
TION OF SUCH AN APPOINTMENT .

; APPROPRIATE INDUSTRIAL EXPERIENCE IS IMPORTANT IN A VELL-BALANCED FACULTY,

- THIS EXPERIENCE MAY BE CONSIDERED 1IN THE SELECT ION AND ADVANCEMENT OF 1ND |~
VIDUALS, BUT IT SHOULD NOT BE A REQUIREMENT FOR FACULTY MEMBERS WITH SPECIAL

- EDUCATIONAL BACKGROUMD OR W ITH DEMONSTRATED CREATIVE ABILITY IN RESEARCH OR

. TEACHING, EVERY TEACHER SHOULD BEGCOME A RECOGNIZED EXPERT IN HIS FIELD

.~ REGARDLESS OF HIS BACKGROUND, FOR EVERY TEACHER THERE 1S NO SUBSTITUTE FOR

w}k§NOWLEDGE OF SUBJECT MATTER FAR CEYOND THE LIMITATIONS OF THAT TO BE TAUGHT,

RECRU IT7:21iT OF A FACULTY

_ RECRUITMENT OF A FACULTY TMBRAGES THE CONTACTING OF PERSONS VHOSE
APTITUDES, ABILITIES, AND PERSONALITIES ARE OF THE DESIRED TYPE] TELLING THEM
OF OPPORTUNITIES, ENVIRONMENT, OBLIGATIONS, AND LIMITATIONS OF THE PROFESSION}
ASCERTAINING WHETHER THEIR IDEALS AND AMBITIONS ARE CONSONANT #1TH THOSE oF
THE. PROFESSION AND THE SCHOOL§ AND FINALLY ARRANGING SUITABLE COMPENSATION FOR
KEMPLQVMENT- OF PARAMOUNT IMPORTANCE TO ANY PROFESSION IS THE PERSOMNNEL OF
THAT PROFESSION; TOO MUCH ATTENTION CAN NEVER BE GIVEN TO THE RECRU ITMENT OF
TEACHERS]- NO TIME CAN BE MORE PROFITABLY SPENT THAN THAT REQUIRED TO FIND AND
DEVELOP PEOPLE FOR coLLege FACULT IES,
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NEW TEACHERS ARE OFTEN THOSE WHO HAVE JusT FINISHED STUDY OF A PART OF
THE WIDE FIELD OF ENGINEERING AND SCIENCE, [T is RECOMMENDED THAT PROMISING
UNDERGRADUATE AND GRADUATE STUDENTS BE SOUGHT OUT AND THEIR APTITUDES Ap=
PRAISED AS POTENTIAL TEACHERS EARLY IN THEIR SCHOOLING, IF A STUDENT!S
INTEREST IS AROUSED IN A TEACH ING CAREER, HIS STUDY MAY BE GUIDED TO EMBRACE
BREADTH OF VIEW AND SCHOLARLY ATTITUDE, SUGH A PROGRAM SHOULD HELP TO RE=-
CRUIT AND DEVELOP TEACHERS WHO WILL CARRY THE RESPONSIBILITY FOR IMPROVEMENT
OF ENGINEERING EDUCATION TO MEET THE NEEDS OF THE FUTURE, CARE SHOULD BE
EXERCISED TO AVOID INBREEDING; A HETEROGEMEITY OF FACULTY BACKGROUNDS IS OF
UTMOST IMPORTANCE,

TEACHERS RECRUITED FROM INDUSTRIAL PRACTICE MAY BRING MATURITY, BREADTH
OF VISION, AND A PRACTICAL VIEWPOINT TO GIVE BALANCE TO A STAFF. SUCH PERSONS
SHOULD AL SO ACCEPT THE IDEALS, OPPORTUNITIES, AND OBLIGATIONS OF A SCHOLARLY
EDUCATIONAL CAREER BEFORE EMBARK ING ON THEIR ACADEMIC EMPLOYMENT,

THE EFFECTIVE RECURITMENT AND RETENTION OF A QUALIFIED FACULTY CAN BE
ENSURED BY THE ESTABLISHMENT OF A SALARY SCALE IN COLLEGES OF ENGINEER ING
COMPARABLE TO THAT EARNED BY QUTSTANDING PRACTICING PROFESSIONAL ENGINEERS,

AS INDICATED BY THE PUBLISHED SURVEYS OF NAT IONAL SOCIET tESs THE EXAMPLE OF
ACCEPTED PRACTICES IN ESTABLISHING ADEQUATE FACULTY SALARY SCALES IN THE PRO=
FESSIONS OF MEDICINE AND LAW IS OFFERED AS EVIDENGCE THAT COMPETITIVE SITUAT JONS
MUST BE MET IF PROFESS|ONAL EDUCATION 1S NOT TO STAGNATE;

DEVELOPMENT OF A FACULTY

EVEN THOUGH THE ENVIRONMENT AND SALARY SCALE OF AN ENGINEERING COLLEGE
MAY BE SUCH AS TO ATTRACT AND RETAIN AN OUTSTAMDING FACULTY, THE NEWER MEMBSERS
OF SUCH A GROUP WILL USUALLY NEED GUIDANGCE IN THE TECHNIQUES OF TEACHINGs THE
PRIMARY PURPOSE OF AN ENGINEERING COLLEGE IS TO PROVIDE EFFECTIVE INSTRUGT}ON
IN PROFESSIONAL SUBJECT MATTER AS VELL AS TO STIMULATE ANG MOTIVATE STUDENTS,
AND 1T IS ESSENTIAL THAT THOSE SELEGTZD TO TEACH BE PROPERLY TRAINED FOR THIS
DUAL FUNCTION, THEIR OWN USE OF AMD 14S]STEMCE ON GO0D ENSLISH, BOTH ORAL AND
WRITTEN, SHOULD BE CONSIDERED AN E£SSENT JAL PART OF THEIR TEACHING OF ANY
SUBJECT, '

ALTHOUGH EXPER IENCED TEACHERS WILL GENERALLY PERFORM MORE EFFECT IVELY THAN
YOUNG INSTRUCTORS OR GRADUATE ASSISTANTS, IT IS POSSIBLE TO ACHIEVE EXCELLENT
RESULTS WITH THE LATTER PROVIDED THEY ARE PROPERLY SUPERVISED FURTHERMORE,
TEACHING IS A BENEF ICIAL PART OF THC EDUCATIONAL EXPERIENCE EVEN FOR THOSE WHO
LATER ELECT INDUSTR 1AL PURSUITS, SEMINARS, D 1SCUSS JON GROUPS, FORMAL AND [IN=-
FORMAL CONFERENCES BETWEEN EXPER{ENDCD AND INEXPERIENCED TEACHERS CAN ALL BE
USED EFFECTIVELY FOR THE DEVELOP' "NT AND GROWTH OF A FACULTYs INFORMALITY 1IN
SUCH ARRANGED PROGRAMS HAS MIRIT AS “OilG AS IT DOES NOT ENCOURAGE THE DEVELOP=
MENT OF IRREGULARITY .OF PART!C!PATI;N, SUCH PROGRAMS SHOULD BE VARIED IN FORM

TO MAINTAIN INTEREST,

IT 1S IMPORTANT THAT FACULTY MEMBERS SET AN EXAMPLE FOR THEIR STUDENTS

BY THEIR MEMBERSHIP N PROFESSIONAL AND TECHN ICAL SOCIETIES, ATTENDANCE AND

ACT IVE PARTICIPATION IN SOCIETY MEETINGS, STUDY OF CURRENT L!TERATURE, AND
INTEREST IN NEW DEVELOPMENTS OR RESEARCH, SUCH FACULTY LEADERSHIP IS PARw
TICULARLY NECESSARY IN INSTITUTIONS THAT ARE ABLE TO FROVIDE ONLY LiIMITED




OPPORTUNITIES FOR RESEARCH, FCR IT CONTRIBUTES AN IMPORTANT ELEMENT OF
VITALITY TO UNDERGRADUATE TEACHINGe THE SPIRIT OF LEADERSHIP THAT INSPIRES
THE STUDENT TO WANT TO LEAD IS OF GREAT IMPORTANCE, |IT CAN BE DEVELOPED BY
TEACHERS WHO ARE MEN OF STATURE, JUDGMENT, WISDOM AND TACT., THE AMBITION FOR
LEADERSHIP SHOULD INVOLVE NOT ONLY ASCENDENCY IN A MAN'S TECHNICAL FIELD, BUT
SHOULD INCLUDE SERVICE TO SOCIETY AS WELL,

IN ENGINEERING TEACHING CONTINUAL CONTACT WITH THE FOREFRONT OF ENG =
NEERING AND SCIENTIFIC PROGRESS 1S ESSENTIAL, T IS ALSO CLEAR THAT LEADER=
SHIP IN SUCH PROGRESS HAS FREQUENTLY STEMMED FROM UNIVERSITY RESEARCH AC~
TIVITY, IN HIS FULLEST DEVELOPMENT THE ENGINEERING TEACHER CARRIES A RESPON=
SIBILITY TO CONTRIBUTE TO SUCH LEADERSHIP IN ENGINEERING RESEARCH, THE
UNIVERSITY MUST PROVIDE THE OPPORTUNITY IN TERMS OF TIME, FACILITIES AND
ASSISTANCE TO REALIZE THIS OBJECTIVE,

IT IS ONLY WHEN TEACHERS OF PROFESSJONAL SUBJECTS ARE RECOGNIZED AS
EXPERTS THAT THEY HAVE AN OPPORTUNITY FOR CONSULTING WORK. HENCE, THE
PRIVILEGE OF SUCH CONSULTATION IS NOT CONSIDERED TO BE A WAJOR FACTOR IN
RECRU I TMENT OF YOUNG TEACHERS, CONSULT ING PRATICE SHOULD BE CONSIDERED AS
A MEANS OF DEVELOPING AND FURTHER STRENGTHENING AN ENGINEERING FACULTY.
CLOSE ASSOCIATION WITH ENGINEERING WORK OR RESEARCH IN INDUSTRY SHOULD
STIMULATE THE TEACHER AND IMPROVE HIS TEACHING, CONSULTING IS ALSO A

SOURCE OF IDEAS FOR RESEARCH, THE LIMIT UPON THE USEFUL EXTENT OF THIS
ACTIVITY HAS NOT BEEN DETERMINED, HOWEVER, THE BEL{EF IS WIDELY ACCEPTED
THAT AN AVERAGE OF ONE DAY PER WEEK OF THE INDIVIDUAL'S TIME DEVOTED TO CON~
SULTING ACTIVITIES WILL REFLECT TO THE OVERALL ADVANTAGE OF THE INSTITUTION,.

FACULTY MEMBERS ENGAGED AS PRINCJPALS IN CONSULTING ENGINEERING WORK
MUST BE REGISTERED PROFESSIONAL ENGINEERS OR THE RANGE OF THEIR PRACTICE
WiLL BE RESTRICTED., SOME YOUNGER STAFF MEMBERS SHOULD BE ENCOURAGED TO BE=-
COME LICENSED SO THAT THEY WILL ULTIMATELY BE LEGALLY QUALIFIED TO ENGAGE
IN SUCH ACTIVITY, THIS STATEMENT SHY'.D NOT BE INTERPRETED AS APPLYING TO
THOSE FACULTY MEMBERS ENGAGED IN SCIZNTIFIC RESEARCH OR S IMILAR ACTIVITIES,

EVALUATION OF A FACULTY

EVALUATION OF THE POTENTJAL OF PROSPECTIVE FACULTY MEMBERS, AND OF THE
ACHIEVEMENT OF EXISTING STAFF, RANKS WITH THE DEVELOPMENT OF A PROPER ATMOS=
PHERE AS A MOST |MPORTANT FUNCTION OF A UNIVERSITY ADMINISTRATOR. SYSTEMATIC
RATHER THAN HAPHAZARD METHODS ARE ESSENTIAL AS A GUIDE FOR RECRUITMENT AND
FOR MAKING SALARY ADJUSTMENTS AND PROMOTIONS, ODEFINITE POLICIES ON TERMINA=
TION OF EMPLOYMENT FOR THOSE WHGC DO NOT LIVE UP TO THEIR EXPECTED PERFORMANCE
ARE ALSO NECESSARY FOR PROPER DEVILOP ASHT OF A GOOD FACULTY.

IT VIOULD BE MOST DESIRABLE IF THIS EVALUATION COULD BE DONE ON A QUANTI1=
 TATIVE BASIS, BUT THE COMMITTES 1S HOT AWARE OF ANY SYSTEMS WHICH WARRANT
~RECOMMENDATION FOR GENERAL ADOPTICH. |T SUGGESTS THAT THERE BE MORE EXPERI=

 MENTATION BY INDIVIDUAL INSTITUTIONS IN THE DEVELOPMENT OF OUANTITATIVE
SYSTEMS. ANY EVALUATION SYSTEM MUST SERVE AS ONLY A PARTIAL GUIDE, AND
PERSONAL JUDGMENTS MUST REMAIN THE MOST IMPORTANT FACTOR. THE COMMITTEE
RECOMMENDS THAT SUCH QUANTITATIVE SYSTEMS AS ARE DEVELOPED BE REPORTED AT

- MEETINGS OF THE SOCIETY AND IN THE JOURNAL, THE SUCCESS OF SOME INDUSTRY
kEYYALUATVION SYSTEMS INDICATES THAT THERE IS HOPE FOR REAL PROGRESS IN THIS AREA.
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THE FACT THAT EVALUATION OF THE PROGRESS OF A FACULTY MEMBER MUST BE
BASED ON JUDGMENT INVOLVING MANY FAOTORS, INDICATES THAT ADMINISTRATORS AT
“EACH LEVEL SHOULD ALSO MAKE USE OF THE ADVICE OF THEIR FACULTY IN REACHING
TTHESE JUDGMENTS,; REALIZING ALSO THAT THERE ARE DANGERS IN JUDGMENTS MADE BY
ASSOCIATES OF THE INDIVIDUAL CONCERNED,

THE FACULTY SHOULD BE AS COMPLETELY INFORMED AS 1S POSSIBLE ON BOTH THE
BASES AND METHODS USED IN EVALUATION, TO WHAT EXTENT QUANT ITAT IVE ASSESSMENTS
ARE MADE, AND THE METHODS BY WHICH THE JUDGMENTS OF THE - ADMINISTRATORS AT

' "{EACH LEVEL ARE SUPPLEMENTED OR GUIDED BY FACULTY GROUPS,

EVALUATION,; TO BE EFFECTIVE, SHOULD BE AS CBJECT IVE AS POSSIBLE, AND IT
SHOULD INCLUDE ALONG WITH OTHER FACTORS ALL THE ITEMS MENTIONED IN THE SECTION
ON THE QUALIFICATIONS OF A TEACHER WITH EMPHASIS ON3

Ae THE EFFECTIVENESS OF THE INDIVIDUAL'S TEACHING.

Bs HIS PRODUCTIVITY IN RESEARCH AND OTHER CREAT JVE AREAS INCLUDING
NEW METHODS OF PRESENTATION OF SUBJECT MATTER.,

Ce HIS ACTIVITY IN PROFESS IONAL SOCIETIES, GOVERNMENT AND COMMUNITY
ACTIVITIES

De THE NATURE AND RESPONSIBILITY OF CONSULTING SERV ICES TO OTHER
AREAS OF THE UNIVERSITY AND TO OUTSIDE ORGANIZAT JONSe

E< H1S PUBLICATIONS,

F. HIS PROFESSIONAL DEVELOPMENT AS EVIDENCED EITHER BY PROGRESS 1IN
EARLY YEARS TOWARDS ADVANCED DEGREES, OR LATER BY HIS ATTAINMENTS
AND RECOGNITION AS A SCHOLAR IN HIS FIELD,

IT 15 IMPORTANT THAT ADMINISTRATORS ADVISE MEMBERS OF THE STAFF PERIOD=
ICALLY REGARDING THEIR STANDING, PARTICULARLY THOSE WHO SHOULD BE ENCOURAGED
AT AN EARLY DATE TO ABANDON A TEACHING CAREER, MERE LACK OF PROMOTION OR
SALARY ADVANCES SHOULD NOT BE ASSUNMED AS A SUFFICIENT METHOD OF CRITICISM
FOR INDIVIDUALS WHO ARE NOT DEVELOPING ACCORDING TO THE STANDARDS EXPECTED.

IT 1S EQUALLY IMPORTANT TO STIVULATE THE GOOD TEACHER BY VERBAL OR
WRITTEN APPROBATION EITHER FOR GENERAL PROGRESS OR SPEGIAL ACCOMPLISHMENTS,
IT IS ALSO ABSOLUTELY ESSENTIAL THAT THOSE STAFF MEMBERS ENDOWED WITH ENERGY
AND ENTHUS IASM COMBINED W ITH HIGH TEZCHNICAL ABILITY THAT 1S APPLIED IN A
CREATIVE MANNER BE COMPENSATED TO THE FULLEST MEASURE,

CURRICULAR CONTENT AS RELATED TG THE CBJECTIVES CF ENGINEERING EDUCATION

H1STOR 1GAL SACKGROUND

S INCE THE ORGANIZATION OF THE S0CIETY IN 1883 THERE HAVE BEEN MANY
STUDIES OF ENGINEERING CURRICULA \iH I1CH REVIEWED CONTENT OF THE SEVERAL PRO=
~ GRAMS AND GAVE A DISTRIBUTION OF TIuE TO THE MAJOR DIVISIONS OF THE WORK,

. OUT OF THE STUOY BEGUN AS THE MANN REPORT, PUBLISHED AS CARNEGIE BULLETIN

- No, 11, CAME THE VWICKENDEN REPORT OF 1923-29, THE MONUMENTAL EFFORT OF THE
‘ajsoctETY. IT WAS FOLLOWED BY "AIMS AND SCOPE OF ENGINEERING CURRICULA™ IN
1940 AND MENGINEERING EDUCATION AFTER THE WAR" IN 1944, DR, bDs Co JACKSON'S

_"PRESENT STATUS AND TRENDS OF ENGINEERING EDUCATION IN THE UNITED STATES® |




JAS PUBLISHED IN 1939, AND ITS STUDY OF CURRICULA MAY BE CONS1DERED AS A
UPPLEMENT TO THE W ICKENDEN REPORT. *

SINCE THE V/ICKENDEN REPORT 1S SO BASIC AND FUNDAMENTAL {T MAY BE DESIRABLE
FO QUOTE A FEVW SENTENCES:

"THE MULTIPLICAT ION OF TRUNK AND BRANCH CURRICULA BASED ON TECHN{CAL
SPECIALIZATION HAS GONE FULLY AS FAR AS CAN BE JUSTIF1ED, FURTHER
DIFFERENTIATION IN COURSES FOR UNDERGRADUATES IS MUCH MORE LIKELY TO
PROCEED ON FUNCT JONAL LINES,"

THE COLLEGES DID NOT HEED THE SUGGESTION THAT MULTIPL ICATION OF CURRICULA
HAD GONE FAR ENOUGH, BUT HAVE CONTINUED TRUNK AND BRANCH DIVISJONS THROUGHOUT
THE LAST TWENTY=FIVE YEARS, .

THE W ICKENDEN REPORT ALSO EMPHAS1ZES THE NECESSITY FOR CONTINUING STUDY
AFTER GRADUATION?

" THE MOST SERIOUS DEFICIENCY IN ENGINEERING EDUCATION 1S NOT SO
MUCH IN MATTER TAUGHT OR MATTER OMITTED IN COLLEGE AS IN ALLOW{ING
THE ORDERLY PROCESS OF EDUCATION TO STOP, WHERE IT 50 OFTEN DOES,
AT GRADUATION,"

IT 1S DIFFICULT TO OVER=EMPHAS 1ZE THE NECESSITY OF LEARNING HOW TO STUDY
AND OF CONTINUING STUDY THROUGHOUT A WHOLE PROFESS IONAL CAREER, .

THE 1940 anD 1944 REPORTS, REFERREDO TO ABOVE, EMPHAS 1ZED THE DIVISION OF
EACH CURRICULUM INTO TVO MAJCR ARTAS, TITLED THE SCIENTIF IC=TECHNOLOG | CAL
STEM AND THE HUMAN ISTIC-SOCIAL STEM, THESE TWO STUDIES RENEWED INTEREST IN
THE "GENERAL ACADEMIC SUBJECTS®™ LISTED BY VI {CKENDEN, THE WORDIMG DESCRIBING
THE HUMANIST IC-SOCIAL STEM USED IS PRACTICALLY IDENTICAL IN BOTH REPORTS AND
THE TIME SUGGESTED FOR THIS AREA WAS TUSNTY PER CENT OF THE TOTALe THE
PROGRAM WAS TO BE AN INTEGRATED SEcUI-~L RUNNING THROUSH THE FOUR YEARS,
DURING THE LAST DECADE MUCH THOUGHT 2:'3 NUCH STUDY HAVE BEEN GIVEN TO THIS
PHASE OF ENGINEERING EDUCATION,

BOTH REPORTS RECOMMEND THE FOU2=-YEAR UNDERGRADUATE PROGRAM AS THE DE= :
SIRABLE NORMe HOWEVER, IT WAS RECOGHIZZD THAT ENGINEERING GRADUATES ENTER i
INTO MANY KINDS OF ACTIVITY AND THAT THERE SHOULD BE COMPARABLE DIFFERENT lA= :
TION IN THE EDUCATIONAL PROSRAMS, [N SUMMARIZING THE 1944 REPORT, DEAN H, P, i
HAMMOND OUTLINED THE NEEDED FREPARAT ION FOR W IDELY VARYING ENGINEERING ;
ACTIVITIES AS FOLLOYS: :

"IN ORDER TO PROVIDE FOR TH< S&TISTACTION OF THE NEEDS INCIDENT

TO THESE TRENDS, THE (1944) =~ TT=Z SUGGESTS, FOR CONS IDERAT ION,
A PLAN OF CURRICULA DIFFERZLTIATICH 1N THE FOURTH YEAR, THROUGH
WHICH THREE OPTIONS YOULD BE OFFZRED VITHIN EACH MAJOR PROFESS IONAL
CURRICULUMS

(1) CONTINUATION OF THE PRESENT TYFE OF 4 YEAR PROGRAM ESSENT IALLY
AS A TERMINAL CURRICULUM, BUT WiTH MODIFICATIONS ADVOCATED BY THE
COMAITTEE, FOR A MAJORITY OF STUDENTS
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(2) AN ALYERNATIVE ‘BOURTH YEAR EMPHASTZING SUBJECTS DESLIEE WITH
THE MANAGEMENT OF CONSTRUCT ION AND FRODUGCTION ENTERPRISES,

(3) A FOURTH YEAR INTENDED TO FREPARE FOR ADDITIONAL YEARS OF
ADVANCED STUDY BY STRENGTHENING THE STUDENT'S COMMAND AND EXTEND=
ING HIS KNOWLEDGE OF BASIC SCIENCES AND MATHEMATICS, AND BY
INTRODUGING HIM TO THE METHODS OF ADVANCED STUDY, THIS FOURTH
YEAR AND THE YEAR OR YEARS OF GRADUATE STUDY TO FOLLOW WOULD BE
PLANNED AS A UNIT RATHER THAN AS TWO STAGES MARKED BY THE USUAL
DIFFERENCES OF UNDERGRADUATE AND POSTGRADUATE PROGRAMS."

OBJECTIVES OF ENGINEER ING EDUCAT ION

ANY ATTEMPT TO SPECIFY THE CONTENT OF AN ENGINEERING CURRICULUM MUST
BE PRECEDED BY THE DEVELOPMENT OF A CLEAR UNDERSTANDING OF THE OBJECTIVES OfF
SUCH PROFESSIONAL EDUCATION, THESE OBJECT IVES ARE TWOFOLD AND ARE BASED ON
THE TECHNICAL AND SOCIAL RESPONSIBILITIES THAT MUST BE ASSUMED BY GRADUATES
JELECTING TO ENTER THE PROFESSIONe THE ENTIRE PROFESS JONAL EDUCAT IONAL PROCESS
IS MORE INCLUSIVE IN ITS SCOPE THAN A FOUR YEAR ENGINEERING COURSE, FOR §T
INCLUDES TRAINING IN HIGH SCHOOL, GRADUATE SCHOOL AND/OR INDUSTRY, AND ENG)=
NEERING PRACTIGE BEFORE FULL PROFESSIONAL STATUS CAN BE ACHIEVED, THE TECH=-
| NICAL GOAL OF ENGINEERING EDUCATION IS PREPARATION FOR PERFORMANCE OF THE
FUNCTIONS OF ANALYS!S AND DESIGN OR OF THE FUNCTIONS OF CONSTRUCT 1ON, PRODUGC="
TION OR OPERATION WITH FULL KNOWLEDGE OF ANALYSIS AND DESIGN OF THE STRUCTURE
MACHINE OR PROCESS [NVOLVED, THE BROAD OBJECTIVE OF ENGINEERING EDUCATION
SHOULD ALSO INCLUDE THE DEVELOPMENT OF LEADERSHIP AND INCULCATION OF A DEEP
SENSE OF PROFESS!ONAL ETHICS AND THE GENERAL EDUCAT ION OF THE INDIVIDUAL,

THERE IS A TENDENCY TODAY FOR THE PUBLIC TO CONFUSE THE FUNCTIONS OF
ENGINEERS, TECHNICIANS AND SCIENTISTS IN INDUSTRIAL WORK, THE ENGINEER 1S
ENGAGED PRIMARILY WITH CREATIVE ECONOMIC DESIGN, DEVELOPMENT, RESEARCH AND
PRODUGT ION, THE TECHNICIAN W1ITH ROUTINE OPERAT JON, AND THE SCIENTIST WITH
RESEARCH. FURTHERMORE, THE FROFESSJONAL ENGINEER 1S LEGALLY RESPONSIBLE FOR
THE PROTECTION OF LIFE, HEALTH AND'PROPERTY, WHEREAS THE TECHNICIAN AND
SCIENTIST ARE NOT, HENCE, THE ENGINEER'S EDUCATION SHOULD BE POINTED TOWARD
CREATION, ACTION AND RESPONS{BILITY.

INSTRUCT {ONAL GOALS

THE INSTRUCTIONAL GOALS OF ENGINEERING INCLUDE HELPING THE STUDENT TO
LEARN TO DEAL WITH NEW SITUATIONS IN TERMS OF FUNDAMENTAL PRINCIPLES AND
WITH WELL-ORDERED ANALYT§CAL THINKING, TO DEVELOP INITIATIVE, TO THINK IN
TERMS OF SCIENTIFIC GENERAL IZATIONS, TO KEEP ABREAST OF THE NEW DEVELOPMENTS
IN SCIENCE AND TECHNOLOGY AND TO CONTINUE TO GROW {NTELLECTUALLY AND CUL~
TURALLY AFTER THE END OF FORMAL EDUCATION,

ENGINEERING ADVANCEMENT IS CHARACTERIZED EITHER BY DEALING WITH NEW
SITUATIONS OR BY OBTAINING NSw SOLUTIONS TO OLD ONES, THE SUCCESSFUL TREAT=
MENT OF A NEW SITUATION INVOLYES THE APPLICATION OF WELL UNDERSTOOD FUNDA=
MENTAL PRINCIPLES AND WELL ORDSRED ANALYTICAL THINKING IN DEFINING THE
PROBLEM, PLANNING ITS SIMPLIFICATION VITHOUT LOSING ITS ESSENTIAL NATURE,
‘ 00NCE|V!NG A METHOD OF ATTACK, CARRYING THE PROBLEM THROUGH TO A SUCCESSFUL

L o




wGee

AT EACH STAGE
OF VALUE IN TH
RE. S 1GNIFICANT PROB
THAT CAN BE R
OR CONF INED
LIKELY TO U
AND SCI
1S IMPORT

G THE SOLUTION
RNED THAT 1S
£p IN THE FUTY

CONCISE FORM
L OR THERMAL
THEY ARE
TECHNOLOGICAL

CONCLUS 10Ny CHECKIN
SEE WHAT HAS BEEN LEA
THAT MAY BE ENCOUNTER
THE ENGINEER 1N CLEAR
MECHANICAL OR ELECTRICA
AREAs RATHERS iN PRACTICE,
way INVOLVEy N ADDITION TO
{uuMaAN, AND SOCIAL ONES AS WELLe HENCE 1T
so THAT WHEN CONFRONTED WITH THE COMPLEX PR
THEY CAN RECOGN1ZE THE SEPARATE FACTORS AND

TO SOME

ENTIFIC
ANT T

UCAT10N HAS BE
IF1C AND
£5S ITATED THE
ENTIFIC A
NOLOGY AR
MANY
N

ERING ED
OF NEW SCIENT
HAVE NEC
ENTAL AND scl
ND TECH
{ME AND THAT
NG PRACTICE
0 IDENTIF
ANT POTENT

ON OF ENGINE
oF INVASION

SUCH |NNOVATIONS
£ FUNDAM

THE gvoLuTi
T {NUOUS PROCESS
THE CURR ICULA.
CONCEPTS OR SH
EV IDENT THAT

PREVIOUS T
ANT ENGINEER
INEER T
S{GNIFIC

RAP |D RATE NOV THAN AT ANY
wiltL BE REDUCED TO SIGNIFIC
1S THE RESPONS1BILITY OF THE ENG
SC1ENCE AND TECHNOLOGY VWH1CH HAVE
PRACT 1CEe THE RATE AT wH 1CH NEW
INTO ENGINEERING PRACT 1CE DEPENDS IN A LARG
UNDERSTANDING OF THESE SCIENTIFIC CONCEPTS»

£ MEASURE U

FiC DEVELOPME
\F
goTH N
gRALL

OF NewW SCIENT |

THE TRANSLATION
BY lNTEGRATING SCIENT

T1GE WiLL BE FACILITATED
CXAMPLE, THERE 1S A GREAT DEAL OF SIMILARITY 5

STANDING AND 1IN ANALYT 1CAL METHODS IN THE GEN
MECHAN 1CS OF FLUIDS, ELECTROMAGNET\C FIELDS,
STUDENT UNDERSTANOS THESE GENERALIZAT]ONS, H
SYSTEMATIC ORDERL INESS OF MANY FlELDS OF scit
ENABLES HIM T0 APPROACH THE SOLUTION oF PROBLEMS i
UsSING APPROX\MATELY THE SAME ANALYT 1CAL METHODS «

METHODS OF ANALYS 1S GAN BE ACGOMPLISHED TO A LIMITED
. ING INTO HIGHER MATHEMAT ICAL LEVELS e {T CAN BE
'§ 1DERABLY HIGHER DEGREE BY UTILIZING ADVANCED MATHE
fCAT\ON AT THIS ADVANCED LEVEL MAKES 1T pPOSSIBLE
~“TIONS 1N THE MOST GENERAL FORMe SUCH GENERALIZAT\ON
“REDUGING THESE TO THE SOLUTIONS OF‘SPEGlFlG PROBLEMS

.T0 APEL!CAT\ON N MANY FIELDS,

ENCE AND

ss1ON RELATES TO

1CAL STEMe
AN UNDERSTAND
LL A
FH\LOSOPHY

Tl -THE FOREGOING DiSCU
§ THE SCIENT |F IC=TECHNOLOG

_ TIONAL GOALS GIVE THE STUDENT
- 'HISTORICAL AND CULTURAL HERITAGE, AS VE
_ WHICH THE INDIVIDUAL CAN BUILD A SOUND
**PLiARLY'Recoeuszzn THAT MANY ENGINEERS PRO
EXECUTIVE POSITIONS IN INDUSTRY AND GOVERNMENT o
SHOULD BE LAID N COLLEGE FOR AN UNDERSTANDI NG
MESS MANAGEMENT, THE PRINCIPLES OF ECONOMICS AN

FIELDS UPON WH 1CH THE ENGINEER CAN BUILD,

§ A SENS
o

AND FINALLY TAK

1S SITUATION
LEMS

ECOGN 1ZED A
OTHER

T ACROSS SE

OBLEMS oF FRO
pEAL WITH AL

€N CHARACTERlZED

TECHNOLOGICA
DEVELOPM

y THE NEW D
1ALITIES IN

SCIENT IF1C KNOWLEDGE W

NTS INT

ZATIONS OF
AND VIBRATION
GE HAS GAINED A

N WIDEL
THIS UNIFICAT

ACCOMPL IS
MAT 1 CAL CONCEPTS.

T0 OER

INSTRUCTIONAL

IT 15 EGQUALLY | MPORT
{NG AND APPRECI

GRESS INT

OF HUMAN RELAT
s} GOVERNMENT A

ING STOCK TO
AND IN OTHERS
RARELY COME TO

S BEING SIMPLY
WELL=DEF INED
VERAL FIELDS AND
ECONOMICy
NG INEERS
CTICE,y !
QUATELY?W

FACTORS
O EDUCATE E
FESS 1ONAL PRA
L OF THEM ADE

gY A CON~=

|, KNOWLEDGE INTO
ENT OF NEW
PPROACHES » 1T SEEMS

£ ADVANCING AT A MORE
OoF TODAY'S FRONT 1ERS
+HE YEARS AHEAD. 1T
eVELOPMENTS 1IN
ENGINEERING
fLL BE TRANSLATED

PON THE ENGlNEER‘S

0 ENGINEERING PRAC=
of MATTER. FOR
CONCEPTUAL UNDER=
HEAT FLOW,
THEORYs VHEN A
CONGEPT OF
NEERING WHICH

¢ DIVERSE FIELDS
JON OF

REE I THOUT ASCEND=
HED TO A CON-=

ENG!

DEG

UNIFI=

IVE FUNDAMENTAL EQUA=
£ METHODS oF

s AND TH
EMSELVES

OFTEN LEND TH

GOALS AS RELATED TO
ANT THAT INSTRUC-
ATION OF OUR

RAL VALUE yPON

IT 1S ALSO

VAL AND TOP
OUNDATIONS
{ONSH1PS 4 BUS I~
5 WELL AS OTHER

£ OF MO
F LIFEe
o MANAGER
cE, THE F



EDUCATION FOR THE PROFESSION OF ENGINEERING DOES NOT STOP WITH THE
ACQUISITION OF A DEGREES IT MUST CONT INUE THROUGHOUT LIFE, PROBABLY THE
MOST IMPORTANT GOAL -OF ENGINEERING EDUCATION 1S TO MOTIVATE THE STUDENT TO

L EARN ON HIS OWN INITIATIVE, SELF~STUDY BOTH BY STUDENTS AND GRADUATES, CAN

.

"BE MADE MORE EFFECTIVE BY DEVELOPING A KNOWLEDGE OF CORRECT READING HABITS

AND L IBRARY UTILIZATION,
CURRICULAR AREAS AMD CONTENT
THE OBJECTIVES OF ENGINEERING ALLUDED TO IN THE PRECEDING SECTIONS OF

THIS REPORT WILL, OF NECESSITY, BE RELATED CLOSELY TO THE CURRICULAR AREAS
AND COURSE CONTENT OF THE ENGINEERING PROGRAM, THESE AREAS INCLUDE MATHEMA=

- §T1CS, PHYSICS, CHEMISTRY, THE ENGINEERING SCIENCES, ENGINEERING SYSTEMS, NON=

DEPARTMENTAL TECHNICAL COURSES, AMND HUMAN IST IC-SOCIAL STUDIES,

THE PURPOSE OF THE STUDY OF THE BASIC SCIENCES IS TO PREPARE THE ENGI=
NEERING STUDENT ADEQUATELY FOR LATER STUDY IN THE FIELDS OF ENGINEERING
SCIENCE AS NOW BEING TAUGHT AND AS THESE FIELDS wWILL EXPAND AND MULTIPLY
DURING THE NEXT GENERATION, THE BASIC SCIENCES CONSIDERED ESSENTIAL TO

ENG INEERING ARE MATHEMATICS, PHYSICS, AND CHEMISTRY, OTHER BAS1C SCIENCES
OF IMPORTANCE TO PARTICULAR FIELDS OF ENGINEERING ARE B1OLOGY AND GEOLOGY.

MATHEMATICS, THE ENGINEER FINDS THE USE OF MATHEMAT ICS OF CONTINUALLY
INCREASING IMPORTANCE IN HIS PROFESSIONAL WORK, HOWEVER, THERE 1S A BELIEF
EXPRESSED BY ENGINEERING TEACHERS THAT ADVANCED COURSES IN MATHEMAT ICS OFTEN
MAKE TOO LIMITED A CONTRIBUTION TO THE ABILITY OF THE ENGINEER TO USE THE
MATHEMATICS STUDIED IN THE SOLUTION OF HIS ENGINEERING PROBLEMS, IT IS REC=
OMMENDED THAT THE MATHEMAT ICS PROPOSED FOR STUDY BY ENGINEERS BE REVIEWED
AND REVISED SO THAT 1T CAN MAKE A GREATER CONTRIBUTION TOWARD APPLIED MATH=
EMATICS AS NEEDED BY THE ENGINEERING STUDENT IM THE STUDY OF PHYSICSy
CHEMISTRY, AND THE ENGINEERING SCIENCES, A MINIMUM LEVEL OF PERFORMANCE

IN MATHEMATICS SHOULD BE ESTABLISHED WHETHER OBTAINED IN REQUIRED MATH-
EMATICS OR ENGINEERING COURSES, COMPETENCE IN THE THEORY AND USE OF SIMPLE
ORDINARY DIFFERENTIAL EQUATIONS IN THE SOLUTION OF PHYSICAL PROBLEMS LIES
CLOSE TO THE BOUNDARY OF MINIMUM ACCEPTABILITY OF MATHEMATICS IN ANY AC-
CREDITED ENGINEERING CURRICULUM, FOR STUDENTS WHOSE INTEREST WILL BE CEN-
TERED IN RESEARCH, DEVELOPMENT AND THE HIGHER PHASES OF ANALYSIS AND DESIGN,
ADDIT IONAL STUDY OF MATHEMATICS 1S NECESSARY.

PHYSICS. PHYSICS AS TAUGHT FOR ENGINEERS HAS UNDERGONE ONLY MINCR
CHANGES DURING THE PAST GENERATION IN WHICH MANY REVOLUTIOMARY NEW CONCEPTS
HAVE BEEN DEVELOPED THAT ARE INFLUENGING EMGINEERING PRACTICE, KODERN
PHYSICS INCLUDING NUCLEAR AND SOLID-STATE PHYSICS, SHOULD BE INCLUDED IN
UNDERGRADUATE ENGINEERING CURRICULA, IT 1S FELT THAT DUPLICATION BETWEEN
PHYSICS AND STATICS, DYNAMICS, THERMODYNAMICS, AND ELECTRICITY SHOULD BE

REDUCED OR ELIMINATED TO PROVIDE TIME FOR BASIC STUDY OF MODERN PHYSICS,

VQTHE STUDY OF ACOUSTICS AND OPTICS IS CONSIDERED DESIRABLE RATHER THAN
SSSENT!AL SO THAT ITS CONSUMPTION OF TIME SHOULD BE SMALL.

i B
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ge EFFECTED BETWEEN MODER
£NGINEERING SCIENCES INCLUDE (1) STATICS, (2) DYNAMICS, (3) STRENGTH OF
(6) ELECTRICAL CIRCUITS)

(4) THERMODYNAMICS (5) FLUID MECHAN ICS
(7) HEAT TRANSFER, (8) ENGINEERING MATER IALS AND

{s BELIEVED THAT ALL OF THESE SUBJECTS SHOULD
D FOR PROFESSIONAL-SC!ENTIFIC STUDENTS OF

MATERIALS,
ELECTRONICS,

F1ELDS AND
AL METALLURGY, |7

- (9) PHYSICAL
o INCLUDED IN CURRICULA DESIGNE

ENGINEER!NG.
THE EMPHAS IS THAT HAS BEEN GIVEN TO ENG INEER ING SCIENCE AND BAS1C SCIENCE
S1GN HAS AN

ay AS THE_ESSENT!AL CORE OF ENG‘NEER]NG CURR ICULA FOR RESEARCH AND DE
v EQUAL VALUE FOR THE MO RING CURRICULA. HOWEVER, 17 MUST BE

RECOGN1ZED THAT THERE ARE OTHE g€s N ENGINEER ING PARELLEL ING THOSE OF
RESEARCH DEVELOPMENT AND DESIGNe g JECT IVES ARE WIDELY DIVERS IFIED AND

§NCLUDE MANAGEMENT CONSTRUCTION, ERVICE IN MANY AREAS THAT
LIE BETWEEN ENG INEER ING AND THE OTHER MEDICINE, BUS INESS,

AGR\CULTURE; ETCe

RE GENERAL ENG INEE
R OBJECT IV
SUCH O
OPERATION AMND ALSO S
PROFESS 10NS OF LAW,

ENG INEERING EOUCAT JON TRADIT 1ONALLY HAS PREPARED STUDENTS FOR SERV ICE
{8 ALL OF THESE FI1ELDS, CURRICULA DES!GNED FOR SUCH DIVERSIFIED OBJECT IVES
CANNOT BE SPECIFiED WiTH THE DEFINITENESS THAT 1S POSSIBLE FOR THOSE' IN RESEARCH
AND DES1GN, INSTEAD EACH INSTITUTION HAS THE OPPORTUNITY T0 SET ITS OWN
OBJECTIVES AND TO DESIGN THE MORE GENERAL ENG INEER ING CURRICULA TO MEET THE
SPECIFIED OBJECTIVES, THE COMMITTEE MERELY WISHES 70 RECOMMEND THAT IN EACH
_CASE FULL CONS IDERATION BE GIVEN TO THE NEEDED BACKGROUND OF THE STUDENT IN
L -THE ENG INEERING SCIENCES AS PREVIOUSLY DEF INED AND THAT THERE BE NO STINTING
o OF THE STUDIES N 8ASIC SCI1ENGE THAT ARE NECESSARY TO MAKE THE WORK IN ENGI-=
. 'MEERING SCIENCE AN ADEQUATE BASIS FOR PROFESSIONAL ENGINEERING. ViHEN THESE
“OBJECTIVES ARE MET THE REST CF THE PROGRAM MAY BE VARIED TO MEET THE SPECIFIED

" PURPOSE OF THE MORE GENERAL ENGINEERING CURRICULUM,.

It 1S BEL IEVED THAT PREPARA=

IVE EMPHAS IS ON PRAOTICAL DESIGN ITSELF
CAPACITY TO DESIGN INCLUDES W ILLING=
OR STUDIED WITH AN ACCEPTANCE OF FULL

M PRESENTED ON A PROFESSI1ONAL BASIS.

oP ING AN UNDERSTANDING OF SYN=

scs, (2) PROJVECT METHODS

(3) GROUP OPERATIONS, (4) COMPETITION BETWEEN GROUPS, (5) useE OF REALISTIC

~ INDUSTRIAL PROBLEMS, (6) UsSE OF SOME UNSOLVED PROBLEMS FOR ST IMULAT 1ON,

() EXAMINATIONS OF A NON=-ROUT INE NATURE, AND (8) REVERSAL OF THE USUAL

© SHORT PROBLEM STATEMENT IN INTRODUCTORY COURSES By LEAVING ONE OR MORE DES 1GN
ALL CHARACTERISTICS GIVEN

CHARACTERISTICS TO BE DETERMINED INSTEAD OF HAV ING
© THE JUNIOR AND SENIOR COURSES IN ANALYSIS
BLEMS

WITH ONLY PEROFRMANCE REQUESTED.
AND DESIGN PROVIDE THE MOST FAVORABLE OPPORTUNITY FOR USE OF PRO

ANALYSIS, DESIGN _AND FNGINEER ING SYSTEMSe

© TION FOR DESIGN RATHER THAN EXCESS
| CHARACTERIZES ENGINEERING CURRICULA
" NESS TO ATTACK A SITUATION NEVER SEEN
RESPONSIBILITY FOR SOLVING THE PROBLE
_ THE FOLLOWING MEANS ARE AVAILABLE FOR DEVEL
' THESIS, DEVELOPMENT WORK AND DESIGN? (1) THE
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JTHVOLVING NEV SITUATIONS FOR SOLUTION, ROUTINE REPETITIVE FEATURES OF

pESIGN INCLUDING USE OF HANDBOOK MATERIAL SHOULD NOT BE EMFHASIZED, COURSES
THAT EMPHASIZE DESCRIPTICN CF STRUCTURES, EQUIPNENT OR MACHINES, OR JHCLUDING
THEIR CONSTRUCTION, OPERATION AMD MAINTENANCE ARE NOT PROPERLY CLASSIFIED AS
ANALYSIS OR DESIGN AND HAVE NO PLACE IN ENGINEERING EQUCATION, SUCH PHASES
OF THE ART OF ENGINEERING ARE TAUGHT WITH RELAT IVE INEFFECTIVENESS IN THE
CLASSROCM AS COMPARED WITH FIELD OSSERVATION,

NON=-DEPARTMENTAL EMGINEERING COURSES, THE VALUE OF NOHN-DEPARTHENTAL
ENGINEERING COURSES SUCH AS ELECTRICAL EMNGINEERING FOR NOM=-ELECTRICALS, HEAT
EMGINES FCR NON-MECHAMNICALS, ETC., SHOULD NOT DEVOTE APPRECIACTLE TIME TO THE
TREATMENT OF SPECIAL MACHINES OR DEVICES, THE MOST IMPORTANT ENGSINEERING
BACKGROUND OF THE PROFESSIONAL ENGINESR BEYOND HIS SPECIALITY LIES IN THE
ENGINEERING SCIENCES, THAT IS, IMN HIS KNOWLEDGE OF MECHANICS, THERVOCDYNAMICS,
FLUID FLOW, HEAR TRAMNSFER, clrcuITS, ELECTRONICS, FIELD THECRY, ENRINCERI|ING
MATERIALS AND PHYSICAL METALLURGY,

THE STUDY OF ENGINEERING MATER{IALS INCLUDING TESTING MATERIALS IS
USUALLY SCATTERED THROUSH SEVERAL COURSES AND SHOULD BE COORDINATED TO
STREHGTHEN THE CURRICULUM, CERTAIN PARTS OF LABORATORY AliD SHOP COURSES
MUST BE EVALUATED UPON THE IR CONTRIBUTION TO THIS OBJECTIVE, CR TO SUCH
TRAINING IN THE THEORY AND EXPERIENGCE N MUASUREMENT AS 1S NECESSARY FOR
ENGINEERS, RECOGNITION THAT APPROXIMATIONS ARE ALVAYS I{HVOLVED, AND APPRE=-
CIATION OF THE DEGREE OF ACCURACY REQUIRED AND THAT AVAILASLE THROUGH DIF=
FERENT TYPES OF MEASUREMNENTS, INCLUDING STATISTICAL AMALYSIS OF ERRORS, ARE
- IMPORTANT PHASES OF THE STUDY OF MEASUREMENT

GRAPHICAL REPRESENTATION IS BOTH A FORM OF COMIUNICATION AMND A TOOL FOR
AHALYS IS, TS PROFESS IONAL USEFULNESS MAY BE EVALUATED IN TERMS OF 1TS
SUCCESS IN THESE DIRECTIONS, ITS VALUE AS A SKILL ALONE DOES NOT JUSTIFY
CGITS U ICLUSION IN A CURRICULUM, THE ABILITY TO CONVEY IDEAS BY DRAWING

_SHOULD BE WEASURED AT AN APPROPRIATE TIME AND VWHERE DEFICICNT SHOULD BE

. DEVELOPEO SO THAT 175 USE 1S EVIDENT IH THE REPORTS PRESENTED N ADVANCED

§  OPPORTUNITY FOR INITIATING THE CREATIVE PROCESS,

COURSES,  ANOTHER ADILITY TO BE DEVELOPED I THIS STUDY IS SPATIAL VISUAL-
. IZATION,  SINCE MOST CREATIVE CHGINEERING VORK 1S INITIATED BY THE PROCESS
OF ILLUSTRAT ING 10EAS DY SKETCHSy IT IS BELIEVED THAT AN EXPERIENCE IN THE
. USE OF TECHNICAL SKETCHING THAT MAY O OBTAINED IN ORAWING OFFERS THE

LA

Gt HUMANTIST IC=50C 1AL STUDIES. SOCIAL STUDIES AND THE MUMANITIES SHOULD
- BE PART OF AN ENGINCERTS EDUCATIONs 5UCH STUDIES REVEAL THE RICHNESS OF
HUMAN EXPERIENCE SO THAT STUDENTS MAY IN TURN ENRICH THEIR OWN LIVES, THEY

. TRACE THE PoLiTICAL, ECONOMIC, AND SOCIAL HISTORY OF MANKIND TO GIVE STUDENTS
A CLEARER PERSFECTIVE OF OUR CIVILIZATION TCDAY, THEY FROVIDE INSPIRAT JON

FOR SEEKING GREATER KNOVLEDGE AND UNDERSTANDING, THEY ARC SOURCES OF Know=
LEDGE: FROM WHICH To DEVELOP JUDGUENT AND DISCRIMINATION, A SENSE OF VALUE,
_éuﬁfa S0UND PERSONAL PHILOSOPHY,

o TRADIT IONALLY ALL OF THIS HAS BEEN ACCOMPLISHED, SUPPOSEDLY, BY (M-
#‘UQING COURSES IN THE SOCIAL STUDIES AND THE HUMANIT JES IN ENGINEER ING
CURRICULA,  Sucw COURSES ARE NOT ENOUGH, THE ATMOSPHERE IN AN ENGINEERING
ﬁcLngg’ INTANG IBLE THOUGHT IT MAY BE, MUST BE FAVORABLE TO LIBERAL EOUCA=
-Qﬁf' ONE ENGINEER ING INSTRUGTOR DISDA INING THE HUMANITIES CAN REDUCE THE
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CH COURSES FOR HIS ENGINEERING STUDENTS WHO NATURALLY RESPECT HIS
fopintons, UNTIL ENGINEERING FACULTIES ADOPT AN APPRECIATIVE AND UNDERSTAND-
§ NG ATTITUDE TOWARD THEIR COLLEAGUES IN LIBERAL ARTS, THE VALUE OF SUCH
§courseEs WiILL BE PARTIALLY LOST,. THEIR PRIMARY PURPOSE IS NOT TO SUPPLY TOOLS
$rcr sOLVING ENGINEERING PROBLEMS, BUT RATHER 7O DEVELOP A BROADLY EDUCATED MAN
4 capABLE OF INTELLECTUAL ENJOYMENT AND A WISE CITIZEN. |IT 1S RECOGNIZED THAT
§ KNOWLEDGE IN MANY AREAS OF THE LIBERAL ARTS CAN BE USED TO ADVANTAGE AND FRE=
QUENTLY MUST BE USED IN THE SOLUTION OF PROBLEMS BY THE ENGINEER, BUT, THIS
wUST NOT BE THE "RAISON D'ETRE" FOR THIS PART OF AN ENGINEER'S EDUCATION.

"' ‘ALUE OF SU

B THE VALUE OF PERSONAL ASSOCIATION OF THE ENGINEERING STUDENT WITH OTHER
4 STUDENTS AND WITH PROFESSORS, BOTH IN ENG |JNEERING AND IN LIBERAL ARTS, CANNOT
% BE OVERLOOKED. THE EXCHANGE OF IDEAS AND OPINIONS IN OPEN DISCUSSION 1S A
: SOURCE . OF STIMULATION TO ACQUIRE GREATER KNOWLEDGEs

"ONE ASPECT OF ENGLISH MERITS SPECIFIC COMMENT, INSTEAD OF SOLE DEPEN=
DENCE UPON SPECIFIED COURSES, A LEVEL OF PERFORMANCE SHOULD BE REQUIRED IN
WRITTEN AND ORAL COMMUNICATION OF ALL ENGINEERING STUDENTS WHICH WiLL DE-
¥ ycLop IN THEM THE ABILITY TO CONVEY THEIR IDEAS TO OTHERS IN A CLEAR, LOGICAL
AND INTERESTING MANNER USING CORRECT AND CONCISE LANGUAGE. THE ATTAINMENT OF
§ THIS O3UECTIVE IS THE JOINT RESPONSIBILITY OF ALL TEACHERS.

HETHODS OF INTRODUCING REQUIRED NEW MATERIAL

ﬁ{lN THE PRECEDING SECTION IT WAS RECOMMENDED THAT ADDITIONAL MATERIAL BE
'kJNTRODUCED INTO THE CURRICULUM, AT THE SAME TIME IT IS SUGGESTED THAT MORE
“EMPHASIS BE PLACED ON THE DEVELOPMENT OF LEADERSHIP, INDIVIDUAL INITIATIVE
ikQAND THE ABILITY TO READ AND APPLY THE CURRENT LITERATURE TO NEW PROBLEMSs
{»Ro;REOOMAENDATION 1S MADE TO INCREASE THE NUMBER OF YEARS IN TRAININGs IT
<18 FELT THAT EACH SCHOOL WILL WISH TO CHOOSE ITS OWN METHOD OF ACCOMPL ISHING
TBESE'GOALS. NEVERTHELESS, SOME SPECIFIC ILLUSTRATIONS OF METHODS OF OBTAIN=-

 ING THESE OBJECTIVES MAY BE IN ORDERs

“THERE ‘ARE AT LEAST FOUR WAYS OF ACCOMPL ISHING THE INCLUSION OF ADDITION=
MATERJAL:

l), RAISE THE PREREQUISITES FOR ENTRANCE. THIS MIGHT ENTAIL
: A, MORE ADEQUATE HIGH SCHOOL PREPARAT ION. '

Be HIGHER SELECTIVITY,

. ©, PRE-PROFESSIONAL COLLEGE WORKe

2) EXTEND THE CURRICULUM TO COVER FIVE OR MORE YEARS,

3) ELIMINATE SOME OF THE MATERIAL NOW IN THE CURRICULUM.

4)" }NcREAsE THE EFFICIENCY OF INSTRUCTION.

e A GREAT DEAL HAS BEEN WRITTEN ABOUT HIGH SCHOOL PREPARATION, CON-
ahﬂﬁiﬂs,gﬁcouaAGEMENT SHOULD BE GJVEN TO HIGH SCHOOLS TO RAISE THEIR STAND-
.‘Dﬁ.AND;TO GIVE SPECIAL TRAINING TO COLLEGE BOUND YOUNGSTERS, INCLUDING
ENGINEERING STUDENTS,

DFEﬁS%oSiSu'REMENT OF EITHER PRE-PROFESSIONAL WORK OR AN INCREASE IN THE
Ebdtr:aN,‘;RA‘N'NG PERIOD INVOLVES AN UNDESIRABLE FINANCIAL BURDEN AND
el b QQ;HE NUMBER OF PRODUCTIVE YEARS, HIGHER SELECTIVITY WOULD
: £ THE NUMBER OF APPLICANTS AT THE VERY TIME WHEN NATIONAL SURVIVAL
FOR THE ELIMINATION OF THE PRESENT SHORTAGE OF ENGINEERS.
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THE MAIN FACTOR IN THE ENCOURAGEMENT OF STUDENTS OF H|GH INTELLECT

OR OF CREATIVE ABILITY IS THE WILL TO BREAK WITH THE TRADIT]ONAL ORGANIZA=~
TION OF COURSE, CLASSES AND CREDITS EARNED THEREIN AT SOME PLACE IN THE
UNDERGRADUATE PROGRAM, THERE ARE OTHER V{TAL EXPER]ENCES WITHIN UN]VER-
§ SITIES THAT GO BEYOND THE CLASSROOM AND THE GREATES OF THESE IS THE
§  OPPORTUNITY TO SEEK KNOWLEDGE WITHOUT A DETAJLED PLAN BEING SUPER{MPOSED
§ FROM ABOVE THE STUDENTS' LEVEL, WHEN HE IS GIVEN A cowstpERABLv ENHANCED
" § RESPONSIBILITY FOR HIS OWN EDUCATION HE IS MORE THAN LIKELY TO RESPOND IN
" ¥ A FAVORABLE, ENTHUSIASTIC MANNER IF HE HAS INTELLECTUAL GIFTS ABOVE THE

“AVERAGE OF HIS FELLOWS, THE STRONGEST ENCOURAGEMENT SHOULD BE GIVEN TO
 THOSE TEACHERS AND ADMINISTRATORS WHO WOULD LIKE TO EXPERIMENT IN INCREAS ING
- THE RESPONSIBILITY OF GIFTED STUDENTS FOR THIER OWN EDUCATION,

FUTURE DeMaANDS ON ENG INEERING EDUCATION

. THE CURRICULAR AREAS DISCUSSED IN ONE OF THE PREVIOUS SECTJONS COVERED
IN DETAIL THE ESSENTIAL SUBJECT MATTER REQUIRED FOR A BROAD FOUNDATION IN

~ SCIENGE AND THE HUMAN[ST[C-SOCIAL STUDIES, AS WELL AS THE MATERIAL PECUL{AR
TO ENGINEER|NG AND NECESSARY FOR FUTURE PROFESSIONAL DEVELOPMENT. THESE
RECOMMENDATIONS MUST BE RECOGNIZED AS CURRENT SPECIFICATIONS DES|GNED To
ADVANCE THE PRESENT STATUS OF ENGINEERING ZDUCATION AND TO PREPARE ENG |NEERS
FOR PRACTICE A GENERATION HENGCE,

ENGINEERING EDUCATION CANNOT, HOWEVER, REMAIN STATIC, IN TIME, OTHER
EXISTING AREAS MAY BECOME IMPORTANT TO ENGINEERING AND NEW SCIENT{FIC ADw
VANCES WILL BE MADE, THESE, TOO, WILL NEED To BE INCLUDED AS THE BASE OF
ENGINEERING SERVICE TO SOGIETY BROADENS.

0T IS ALWAYS HAZARDOUS TO PROPHECY THE FUTURE, BUT THERE MOW SEEMS TO
'LITTLE DOUBT THAT THE RECENT DEVELOPMENTS IN SOLID STATE AND NUCLEAR
PHYSICS WILL FIND NUMEROUS ENGINEERING APPLICATIONS WITHIN THE NEXT GENERA=
ON,  SUCH TRENDS WILL PARALLEL THE APPLICATIONS OF PREV]OUS SCIENTIFlC
MSCOVERIES TO SUCH PRESENT DAY DEVELOPMENTS AS JET ENGINES, ROCKET PRO=-
LSION, FREQUENCY MODULRTION AND ULTRASONICS,

"ENGINEER[NG EDUCAT |ON WILL NEED TO BROADEN |TS OBJECTIVES AND INCLUDE
ECHNOLOG |CAL PLANNING [N THE CONSERVAT |ON OF RESOURCES, IN THE MORE EFFICIENT
tLIZATION OF MATERI AL AND CONVERSION OF POWER, SHEER PRESSURE OF THE

RLO*S POPULAT JON 'AND MAINTENANGE OF EVEN EXISTING LIVING STANDARDS WILL

THE ENGINEERING PROFESS{ONSS ABILITIES TO THE UTMOST, STUDENTS MUST BE
E_AWARE OF THese TRENDS,

jFLQNLY A FEW OF THE NEW DEVELOPMENTS IN SCENCE ARE APPLIED I[N PRO=~
FIELOS, ENGINEERS TO cope WITH THEM WILL NEED A MUCH MORE FUNDA-
_~?RA!NING IN SCIENCE AND MATHEMATICS THAN THAT SPECIFIED IN THE CURe
a:igagﬁiss DESCRIBED PREVIOUSLY, IT APPEARS EVIDENT THAT ENGINEERING
t£RT”fd'7; FIND MORE EFFICIENT ‘WAYS OF PRESENTING SUBJECT MATTER, AND
Sf‘o&AL PR00RP0RATE NEW THEORIES AND MATERJAL INTO AN EVER BROADENING '
o 0= PROGRAM, AT THE same TIME, THE STUDENTS MUST BE MADE MORE COG=-
Pﬂﬂé?gf:?$§lTpAcr OF TECHNOLOGY ON SOCIETY AND BE PREPARED TO ASSUME THE(R
ninyia.. /N PUBLIC LEADERSHIP, THIS IS NO SMALL TASK AND CALLS FOR
ANING THan A FOUR YEAR PROGRAM CAN HOPE To PROVIDE, FOR MANY THIS
TRAINING WILL HavE To COME FROM GRADUATE STUDY AT THE HIGHEST
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INDUSTR | AL EXPERIENCE OR SELF=STUDY MAY
ANDS CONT INUALLY BEING PLACED UPON ENG |~
THE EDUCATIONAL LEVEL OF PRACTICING ENGl=
ABLE FUTURE,

PROFESSIONAL LEVEL, FOR OTHERS,
SUFFICE, CONSIDERING THE NEW DEM
NEERS, IT APPEARS INEVITABLE THAT
NEERS WILL BE CONTJNUALLY RISING FOR THE FORSEE

GENERAL FACTORS AND BROAD CURRICULAR DIVISIONS RELATED TO ACCREDIATION

INTRODUCT jON

THE REGENT EXTRAORDINARY ADVANCES OF SCIENCE AND THE PROJECTED APPL}CA=
ING PRACTICE INDICATE THE NEED OF

TION OF THESE DISCOVERIES TO FUTURE ENG INEER
IF MEN ARE TO BE TRAINED NOW WHO

A REVISJON IN CURRENT ENGINEERING EDUCATION
ARE CAPABLE OF ASSUMING PROFESSIONAL LEADERSHIP A GENERAT ION HENCE, SucH

EDITED TO AVOID IN SO FAR AS
INDIVIDUALS PURSUING QUEST JONABLE CURRICULA,
THE. FACTORS WHICH HAVE A BEARING ON TH]S PROBLEM, AND WHi{CH ARE DISCUSSED N
THIS REPORT, INCLUDE ACADEMIC STANDARDS, FACULTIES, REQUIREMENTS FOR ADM{S~
'SION, ENVIRONMENT, AND TYPES AND CONTENT OF CURRICULA, MINIMUM STANDARDS FOR
EACH OF THESE ARE ESTABLISHED AND HIGHER THAN MIN]MUM STANDARDS ARE SUGGESTED,

REsoLuTION ON ACCREDITATION ADOPTED BY ECFD

THE COMMITTEE ON THE EvALUATION OF ENGINEERING EpucaTiON Has RECEIVED

REPORTS FROM THE INSTITUTIONAL COMM[TTEES; FROM THE EDUCATION CoMMITTEE OF
ECPD, FROM RESEARCH AND INDUSTR]J AL GROUPS, AND FROM STATE BUARDS OF REGIS=

TRATION, ALL RELATING TO THE STATUS OF ENG|
UNDERGRADUATE PREPARAT ION FOR THE FUTURE NE
ComiTTEE IS IMPRESSED WITH THE PREPONDEREN
NUMBER OF ENGINEERING CURRICULA ARE NOT ADE

GRADUATE. IT IS CLEAR TO THE COMMITTEE THA
ECPO CANNOT OF ITSELF EFFECTIVELY OR PROPERLY CARRY THE LOAD 'OF ADVANCiNG

THE. MINIMUM STANDARDS OF ENGINEERING CURRICULA, IN ADDITION, ECPD REQUIRES
- THE FULL SUPRORT OF THE ENGINEERING EOUCAT IONAL PROFESS]ON IN SUCH AN EFFORT,

IT IS, THereFore,

QUATELY PREPARING THE ENGINEERING
T THE ACCREDITING FUNCTION OF

ITTEE APPROVES A SUBSTANTIAL RAISING OF THE

~MINIMUM STANDARDS OF ACCREDITATION OF UNDERGRADUATE CURRICULA BY ECPD; anp
_“THAT 'IT SUPPORTS A MOTION THAT THE SOCIETY GO ON RECORD IN APPROVAL OF such

- ADVANCEMENT oF MINIMUM STANDARDS,

RESOLVED THAT THIS ComM

. THIS RESoLuUToN WAS ADOPTED BY THE GENERAL COUNCIL OF ASEE AT CAINES=
VilLe, FLORIDA, ON June 23, 1953, IT WAS LATER ACCEPTED BY ECPD AS A gulDE

- FOR ACCREDITATION BY THE ECPD ComMITTEE om Epoucartion,

FACULTY ReQUiREMENTS FOR ACCREDITATION

FACULTY IS MORE IMPORTANT TO THE ADVANCEMENT
o DETAILS OF CURRICULA OR THE EXTENT OF FACIL=-
ITIES,  THere SHOULD BE IN EacH DEPARTMENTAL FACULTY RESPONSIBLE FOR ANY CUR=

RICULumM susMiTTED FOR ACGREDITATION, AND IN THE MAJOR SUPPORTING GROUPS As
¥ELL, AT LEAST ONE In eveny FIVE WHO HAS ATTAINED PROFESSIONAL DISTINCT{ON,

. THE EXISTENCE oF AN ADEQUATE
OF ENGINEERING EDUGATION THAM THE




SUCH INDIVIDUALS wiLL (1) BE CONDUCTING HIGH GRADE RESEARCH OF AN ENG |NEER=
ING OR EDUCATIONAL NATURE OR OTHER CREATIVE ACTIVITY INCLUDING PUBLISHING

OF GOOD QUALITY, (2) BE ENGAGING IN CONSULTING WORK AT A CREATIVE LEVEL,

(3) BE EXERCISING LEADERSHIP IN SC{ENTIFIC, EDUCATIONAL AND PROFESSIONAL
SOCIETIES, OR PREFERABLY (4) BE SERVING IN A COMBINATION OF SUCH ACTIVITIES,
IN DETERMINING THE LEVELS AT WHICH THE CONTRIBUTION OF THE INDIVIDUAL CAN

BE MADE, CONSIDERATION SHOULD BE GIVEN TO THE ACQUISITION OF THE DOCTOR'S
DEGREE PARTICULARLY BY YOUNGER STAFF MEMBERS, AND TO THE BACKGROUND OF H|GH
QUALITY INDUSTRIAL OR OTHER ENGINEERING EXPERIENCE THAT ENHANCES COMPETENCY
FOR CREATIVE TEACHING, INCLUDING THE EXTENT OF RESPONSIBLE CHARGE, THE ACCOMe
PLISHMENTS OF OTHER MEMBERS OF THE FACULTY WILL BE VALUED IN TERMS OF THEIR
PROGRESS TOWARD THE ATTAINMENT OF PROFESS|ONAL DISTINCTION AS DEFINED ASOVE,

STUDENT SELECTION AND ADVANCED STANDING

REQUIREMENTS FOR ADMISS|ON WITH FULL STANDING TO AN ACCREDITED ENGJNEER=~
ING SCHOOL MUST OF NECESSITY BE RATHER RIGOROUS TO INSURE ADEQUATE PREPARATION
FOR THE STUDENT TO PURSUE AN ENGINEERING CURR!CULUM IN AN ORDERLY AND
EFFECTIVE MANNER,

THE COMMITTEE RECOMMENDS THAT THE FOLLOWING REQUIREMENTS FOR ADMISSION
WITH FULL STANDING BE CONSIDERED AS MINIMUM STANDARDS FOR ACCREDITED ENGl=-
NEERING SCHOOLS FOR ALL STUDENTS:

1. GRADUATION FROM AN ACCREDITED HIGH SCHOOL.

2, OSTANDING IN THE UPPER QUARTER OF THE BRADUATING CLASS,

3. ACCUMULATION OF AT LEAST 3 UNITS OF MATHEMATICS (INCLUDING
ALGEBRA AND GEOMETRY), 3 UNITS OF ENGLISH AND 1 UNIT OF
SCIENCE OUT OF A TOTAL OF 16 UNITS, OF WHICH NOT MORE THAN
2 UNITS IN DRAWING, SHOP OR VOCATIONAL COURSES MAY BE INCLUDED,

4. EVIDENCE OF APTITUDE FOR ENGINEERING AS MEASURED BY AN EXAM=-
INATION AND/OR BY A PERSOMAL INTERVIEW,

IF ENGLISH AND MATHEMATICS APTITUDE OR COMPETENCY EXAMINATIONS ARE NOT {Ne
CLUDED IN ITEM 4 FOR ADMISSION, THEY SHOULD BE USED FOR POST ADMISS|ON
PLACEMENT PURPOSES,

THOSE STUDENTS UNABLE TO MEET THE REQUIREMENTS FOR ADMISSION WITH FULL
STANDING MAY BE ADMITTED ON A PROVISIONAL BASIS UNTEIL THEY MAKE UP DEF j=
CIENCIES [N SPECIFIED UNITS, W{THOUT COLLEGE CREDIT, AND HAVE DEMONSTRATED
A CAPACITY TO MAINTAIN THE MINIMUM AVERAGE REQUIRED FOR GRADUATION, IT s
RECOMMENDED THAT THE NUMBER OF STUDENTS SO ADMITTED CONSTITUTE A MINORITY
OF THEJR CLASS AND THAT THEY SHOULD NOT BE CONS{DERED AS BEING ENROLLED [N
FULL STANDING UNTIL ALL DEFICIENCIES ARE REMOVED,

STUDENTS TRANSFERRING FROM ACCREDITED JUNIOR, LIBERAL ARTS OR OTHER
ENG INEERING COLLEGES SHOULD BE ADMITTED ON A PROVISIONAL BASIS, AND THE
FINAL TRANSFER OF THEIR CREDITS SHOULD BE DELAYED UNTIL THEIR SUBSEQUENT
RECORDS [NDICATE MAINTENANCE OF THE REQUIRED GRADE POJNT AVERAGE FOR GRAD=~
UATION, A REALISTIC EVALUATION OF CRED|TS PRESENTED FOR ADVANCED STANDING
~ SHOULD BE MADE ON THE BASIS OF COURSE GONTENT RATHER THAN ON AN [NFLEX IBLE
BASIS OF EQUIVALENT CREDIT HOURS,
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ENY | RONMENT AS A FACTOR INFLUENCING EDUCATION

COLLEGIATE ENGINEERING EDUCATION EMBODIES TRAINING FOR A LIFE TIME OF
PROFESS |ONAL DEVELOPMENT PN ADDITION TO THE ACQUISITION OF CULTURE AND-THE
ACCUMULAT JON OF KNOWLEDGE, {F SUCH OBJECTIVES ARE TO BE REALIZED, IT 1S
ESSENTIAL THAT A SUITABLE ACADEMIC AND PHYSICAL ENVIROMENT FOR BOTH FAC~
ULTY AND STUDENTS EXIST AT EVERY ACCREDITED INSTITUTION,

THE COMMITTEE RECOMMENDS THAT ACCREDITING TEAMS CONSIDER N THEIR IN=
SPECT]ON SUCH FACTORS AS STAFF DRGANI ZATION, PERSONNEL RELAT IONSHIPS, OFFICE
SPACE AND FURNISHINGS, TEACHING LOADS, TENURE, SALARY SCALES, ETC,, ALL AS
RELATED TO THE QUALITY OF INSTRUCTION, THE COMMITTEE ALSO FEELS THAT PHYS=
JCAL FACILITIES, SUCH AS CLASS ROOMS , LABORATORIES AND EQUIPMENT SHOULD BE
ADEQUATE FOR FIRST RATE INSTRUCT ION, RECREAT IONAL FACILITIES SHOULD BE SUF~=
FICIENT FOR THE DEVELOPMENT OF EXTRA=CURR]CULAR STUBENT ACTIVITIES, AND A
SUITABLE STUDENT COUNSELING SYSTEM FOR ACADEMIC, PERSONAL AND PROFESSIONAL
GUIDANCE SHOULD BE MAINTAINED IN THE INSTITUTION AND SHOULD BE CONSIDERED (N
AN ACCREDITING INSPECT{ON,

THE ADEQUACY OF THE LIBRARY, ITS ACCESS|BLE LOCATION AND REQUIRED USE
ARE ESSENTIAL ELEMENTS [N ANY INSPECTION FOR ACCREDITATION, THE EXTENT OF
INSPIRATION TOWARD PROFESS|ONAL SELF IMPROVEMENT THROUGH SELF DIRECTED STUDY
BOTH WHILE IN COLLEGE AND PART ICULARLY AFTER GRADUATION IS AN IMPORTANT
MEASURE OF THE EFFECT|VENESS OF THE ENTIRE EDUCATIONAL OPERATION,

MEASURING STUDENT ACCOMPL ] SHMENT

THE BEST FACILITIES AND CURRICULA WiLL NOT IN THEMSELVES DEVELOP MEN
CAPABLE OF ATTAINING PROFESSIONAL STATURE IF HIGH ACADEMIC STANDARDS ARE NOT
MAINTAINED. OSTUDENT GRADES ARE NOT NECESSARILY AN INDICATION THAT THE IN=
DIVIDUAL INSTITUTIONAL STANDARDS MEET PROFESSIONAL REQUIREMENTS FOR ACCREDITA=
TJON, SUCH STANDARDS CAN EASILY BE MEASURED BY INSPECTION OF REPRESENTATIVE
EXAMINAT IONS AND REPORTS AND BY THE FACULTIES?! GRADING THEREOF, ACCREDITATION
IMPLIES THE EXISTENCE OF SUITABLE STANDAROS OF ACCOMPLJSHMENT 1IN ENG INEER NG
COLLEGES,

FACTORS INFLUENCING FUNCTONAL D1VERGENCE OF CURRICULA

ENG IMEERING EDUCATION IS TRAINING FOR PROFESSIONAL SERVICE AND THE
COMMITTEE RECOGNIZES TS RESPONSIBILITY FOR DEVELOPING ENGINEERS WHO WILL
APPLY THEMSELVES TO PROFESSIONAL SCIENTIFIC ACTIVITIES IN ENG INEERING,
EDUCATION IN ENGINEERING ALSO HAS LONG SERVED A MOST USEFUL PURPOSE 1IN
TRAINING LARGE NUMBERS OF INDIVIDUALS FOR GENERAL PROFESSIONAL SERVICE,
BOTH TYPES OF EDUCATION HAVE IN COMMON THE RESPONSIBILITY FOR PREPARING THE
LEADERS OF THE PROFESSION 25 YEARS HENCE,

GENERAL PROFESSIONAL ENGINEERING SERVICE IS FOUND IN THE AREAS BETWEEN
ENGINEERING AND (1) BUSINESS, MANAGEMENT, LAW, REAL ESTATE, OR AGRICULTURE;
(2) BETWEEN ENGINEERING AND A BRANCH OF SGIENCE WHERE THE OPPORTUNITIES FOR
APPLYING ENGINEERING ANALYSIS AND DESIGN MAY BE LIMITED; OR (3) BETWEEN
ENGINEERING AND A HIGHLY APPLIED TECHNOLOGY SUCH AS PRODUCTION PROCESSES,
OPERATION, CONSTRUCTION OR AIR CONDITIONING, WELDING, WOOD TECHNOLOGY,
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IN RETROSPECT, IT SEEMS CLEAR THAT THE TYPICAL ENGINEERING CURRICULUM
OF THZ PEZRIOD FROM 1910 TO HEARLY 1940 SERVED EQUALLY WELL AS SPECHIALIZED
PROFESSIONAL ENGINEERING EDUCATION AND ALSO AS EDUCATION FOR THOSE WHOSE
INTERESTS WERE OF A GENERAL PROFESSJIONAL NATURE, Siuce 1940 MANY [MPORTANT

CHANGES HAVE OCCURED, ELECTRO!NIC DEVELOPMENTS HAVE DEMANDED GREATER KNOWL=
EDGE OF PHYSICS FROM ELECTRIURL EMGINEERS. STRUCTURAL PROBLEMS CREATED BY
THZ CONTINUITY PRODUCED 8Y WELODING, VIBRATIONS OF SUSPENSION BRIDGES, SOIL
MECHANICS, ETC,.,,DEMONSTRATED THE NEED FOR A GREATER SCIERTIFIC BACKGROUN
FOR CIVIL ENGINEERS, MECHANICAL ENGINEERS HAVE FOUND HEW FI1ELDS OF RESEARCH
IN HEAT TRANSFER, FLUID MECHANICS AND LATER IN JET PROPULSION, PRACTICAL
MEZTALLURGY CHANGED GRADUALLY FROM AN ART TO A SCIENCE BASED UPON PHYS|CAL
CHEMISTRY AND PHYSICS OF THE SOLID STATE. THESE AND OTHER SIMILAR INFLU=-
ENCES WOULD INEVITABLY HAVE CHANGED THE CHARACTER OF ENGINEERING EDUCATION
EVEN IF NUCLEAR ENERGY HAD NOT BEEN THRUST FORWARD TO EXCITE THIS PROCESS
OF EVOLUTIONARY CHANGE IN AM ALMOST VIOLENT MANNER.

IT 1S NEVERTHELESS TRUE THAT THE DEVELOPMENT OF NUCLEAR ENERGY, WHICH
HAS HAD A REVOLUTIOMNARY EFFECT UPON ENGIKEERING, IS ONLY HOW HAVING aN
IMPACT UPON ENGINEERING EDUCATION, THE DEVELOPMENT OF NUCLEAR POWER HAS
STARTED A CHAIN REACTIOMN IN THE STUDY OF NEW MATERIALS, STRENGTH OF HIGH
TEMPERATURES , CORROSION RESISTANCE, NEUTRON ABSORPTION AND RESISTANCE TO
DETERIORAT JON FROM RADIATION BOMBARDMENT ARE ONLY A PART OF THE DEMANDS
PLACED UPON REACTOR MATERIALS, ENGINEERS ARE AT WORK TRYING TO PROVIDE
ANSWERS/ OTHIR ENGINEERS ARE CONCEIVING NUCLEAR=THERMAL PROCESSES, OE=
SIGNING NUCLEAR REACTORS OR POWER PLANTS AND DEVISING METHODS OF SAFELY
DISPOSING OF RADIO ACTIVE END PRODUCTS, THESE ARE DIRECT ODSERVASLE IN-
FLUENCES OF THE DEVELOPMENTS IN NUCLEAR EMERGY UPON ENGINEERING AND SUCH
ARE THE OBSERVABLE DEMANDS COMING UPON ENGINEERING GRADUATES OF THE
IMMEDJATE FUTURE.

FROM ANOTHER DIRECTJON HAS COME AN EVEN GREATER JHFLUENCE UPON ENGINEER-
ING EDUCATION, BEFORE 1940 THE PERCENTAGE OF ENGINEERS ENGAGED IN ANY TYPE
OF RESEARCH PROGRAM WAS SMALL ALTHOUGH IT HAD BEEH FOUND IN ONE SURVEY THAT
ABOUT 15 PER CENT OF NEW ENG INECRING GRADUATES WERE ENTERING RESEARCH ACT{Ve~
ITIES, SUCH ACTIVITIES, HOWEVER, MUST HAVE OECEN OF A STRONGLY APPLIECD NATURE
BEFORE 1940 SINCE MUCH FUNDAMENTAL RESCARCH IN WHAT IS MOW CALLED THE ENG -
NEERING SCIENCES WAS THEN BEING CONDUCTED BY PHYSICISTS. SINCE 1040 NCARLY
ALL RESEARCH PHYSICISTS HAVE HAD THEIR INTERESTS REORIENTED TOWARD NUCLEAR
PROBLENMS AND IT SEZENS OOURTFUL THAT THIS INTEREST WILL BT ADEQUATELY RE-
TURNED TO THE FIELDS OF VIBRATIONS, ELASTICITY, PLASTICITY, HCAT TRANSFER,
ENGINEERING THERMODYNAMICS, FLUID FLOW, ELECTRONICS AND THE OTHER BACKGROUND
SCIENCES OF ENGINEERIMG, HenczZ, ENGINEERS HAVE BLCOME RESPONSIBLE FOR THT
CONTIHUED RESEARCH IN ALL THE FIELDS OF ENGINZERING SCIENCE. THE LEADERS OF
THE ENGINEERING PROFESSION 25 YEARS HENCE MUST BE ELGINEERS WHO ARE AT NO
LOSS IN INTERPRETIMNG, USING OR THIMSELVES CONTRIBUTING TO THE EXTECNSION OF
THE FIELOS OF ENGINESRING SCIENCE, TYPICAL ENGINEERING CURRICULA OF THE

ERA 1910-~1940 WERE NOT DESIGNED WITH SUCH AN OBJECTIVE IN MIND.
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DEFINITIONS OF PROFESSIONAL=GENERAL
AND PROFESSIONAL=SCIENTIFIC CURRICULA

THERE SEEMS TO BE NO MAJOR OISAGREEMENT THAT AN ENGINEER CANNOT BE TRAIN=
£D0 TO MAKE EFFECTIVE USE OF MODERN KNOWLEDGE OF ENGINEERING SCIENCE IN CREA=
TIVE DESIGN WITHIN A 4=YEAR UNDERGRADUATE PROGRAM. IT 1S EVEN MORE IMPROBABLE
THAT EFFECTIVE CONTRIBUTORS TO RESEARCH IN THE ENGINEERING SCIENCES WHOSE DE~
VELOPMENT IS NOW AN ACCEPTED RESPONSIBILITY OF THE ENG INEERING PROFESS [ON,

CAN BE TRAINED IN FOUR YEARS, THE ONLY QUESTIONS THAT REMAIN ARE HOW THE
PROFESSIONAL~SCIENTIFIC EDUCAT IONAL PROCESS 1S TO BE CONDUCTED AND WHAT
UNDERGRADUATE BACKGROUND }S CONSIDERED TO BE NECESSARY PREPARATION FOR EXe
TENS JON OF THE STUDENT'S EDUCATION IN THE MORE SCIENTIFIC OR ANALYTICAL
PHASES OF ENGINEERING, T SEEMS MORE PROBABLE THAT 4=YEAR TRAINING MAY BE
SUFFICIENT COLLEGE PREPARATION FOR MANY STUDENTS WITH GENERAL PROFESSIONAL

OBJECTIVES,

TO ACCOMPLISH THESE DIFFERENT OBJECTIVES ENGINEERING EDUCATION IN THE
FUTURE SHOULD BE MORE FUNCTIONAL THAN IN THE PAST,. THE COMMITTEE RECOGNI ZES
THAT AT PRESENT THERE IS SUBSTANTIALLY NO DIFFERENCE BETWEEN CURRICULA OF
THE SAME DESIGNATION, IF ENGINEERING EDUCATION IS TO SERVE TWO QUITE DIF=-
FERENT DEMANDS: (1) SUPPLY ENGINEERING PERSONNEL FOR PRODUCTION, CONSTRUC=
TION, OPERATION, SALES, INSTALLATION OF ENGINEERING EQUIPMENT, ETCs, AND (2)
SUPPLY PROFESSIONAL ENGINEERS AND ENGINEERING SCIENTISTS ABLE TO INTERPRET
AND USE FOR DESIGN PURPOSES THE INFORMATION BEING PROVIDED BY RESEARCH IN
THE ENGINEERING SCIENCES, AND ALSO TO ADVANCE THE FIELDS OF ENG INEERING
SCIENCE, YHERE WILL BE NEED FOR GREATER FUNCTIONAL DIVERGENCE {N ENGINEERING
EDUCATION, THE FIRST FOUR YEARS OF THE UNDORGRADUATE PROGRAM CAN HAROLY BE
IDENT ICAL ANY LONGER FOR THESE TWO TYPES OF ENGINEERING EDUCATION WHICH IN
THIS REPORT WILL BE CALLED PROFESS]ONAL=GENERAL AND PROFESS |ONAL=SCIENT IFIC,

IT SHOULD BE EMPHASIZED THAT EITHER TYPE OF UMDERGRADUATE PROGRAM, IN
ORDER TO BE CONSIDERED FOR ACCREDITATION AB A CURRICULUM IN ENGINEERING
EDUCATION, MUST INCLUDE AN ADEQUATE CONTENT OF ENGINEERING SCIENCE AND OF
APPLICATIONS THEREOF TO ENG INEERING ANALYSIS AND DESIGN.

CURRICULAR CONTENT RECOMMENDED FOR PrOFESS1ONAL-SCIENTIFIC ACCREDITATION

THE SPECIFICATIONS FOR THE CONTENT OF ANY CURRICULUM MUST OF NECESSITY
LIST A SERJES OF . SUBJECTS, THE COMMITTEE FEELS THAT THE INCLUSION OF CERTAIN
SUBJECT MATTER lS/MORE IMPORTANCE THAN THE TITLE OF ANY COURSE OR THE DE~
PARTMENT IN WHICH IT 1S TAUGHT,. THE MAIN ESSENTIAL INVOLVES THE TEACHING OF
SUCH MATERIAL BY A THOROUGHLY COMPETENT STAFF CAPABLE OF MOTIVATING STUDENTS
AND INSPIRING THEM TO STRIVE FOR THE HIGHEST PROFESSIONAL STATURE AFTER

GRADUATION,

SINCE THE OBJECTIVE OF THE PROFESSIONAL=SCIENTIFIC CURRICULUM IS 7O
TRAIN MEN FOR THE FUNCTIONS OF RESEARCH, DEVELOPMENT AND DESIGN, 1T MUST
REST UPON A BROAD FOUNDATION IN BASIC AND ENGINEERING SCIENCE, ALL CORRE-
LATED TO EQUIP INDIVIDUALS FOR CREATIVE ACTIVITY IN AMALYSIS AND DES}GN,
ESPECIALLY AS APPLIED TO SYNTHES1S OF TECHNOLOGICAL SITUATIONS OR ENGINEER=
ING SYSTEMS, THE COMMITTEE, THEREFORE , RECOMMENDS THAT THE FOLLOWING SUBJECTS
BE CONSIDERED MINIMUM £SSENT IALS FOR ANY PROFESSIONAL=SCIENTIFIC CURRICULUM,
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MATHEMATICS THROUGH ORD INARY DIFFERENTIAL EQUATIONS PLUS SUCH
TOP1CS OF ADVANCED MATHEMATICS AS ARE APPROPRIATE,

PHYS1CS ENCOMPASSING AN {NTRODUCTION TO ATOMIC, NUCLEAR, AND SOLID
STATE PHYSICS, BUT EXCLUDING MECHANICS, ELECTRICITY AND HEAT FROM
THE ELEMENTARY COURSE IF THIS MATERIAL IS ADEQUATELY COVERED ELBE=~
WHERE,

CHEMISTRY INCLUDING AN | NTRODUCTION TO ORGANIC AND PHYSI CAL CHEM=
1STRY. CONS 1 DERAT ION OF MORE THAN THE USUAL ONE=YEAR COURSE 1IN
FRESHMAN CHEMISTRY 1S RECOMMENDED,

ENG INEERING SCIENCHES INCLUDING STATICS; DYNAMICS; STRENGTH OF
MATERIALS; THERMODYNAMICS; FLUID MECHANICS; ELECTRICAL CIRCUITS,
FIELDS AND ELECTRONICS; HEAT TRANSFERS ENGlNEERlNG'MATERlALS; AND
PHYSICAL METALLUREGY, ALL OF THESE ARE TO BE DEVELOPED ON A LEVEL
THAT MAKES FULL USE OF THE BACKGROUND PROVIDED N ITEM L,

ENGINEERING ANALYSIS AND DESIGN TRAINING FOR THE CREATIVE AND
PRACT|CAL PHASES OF ECONOMIC DESIGN, INVOLVING ANALYSIS, SYNTHESIS,
DEVELOPMENT AND ENGINEERING REBEARCH 1S THE MOST D STINCT IVE FEATURE
OF PROFESSIONAL ENGINEERING EDUCATION, SUCH TRAINING 1IN SETTING UP
AND FORMULATING PROBLEMS AND EXPERIMENTS TO ATTAIN A-GIVEN OBJECTIVE
SHOULD BE INCLUDED IN £ACH SEMESTER OF THE JUNJOR AND SENIOR YEARS 4
AND EARLIER IF POSSIBLE, THE FOLLOWING ARE SUGGESTED METHODS FOR
DEVELOPING AN UNDERSTANDING OF SYNTHES1S, DEVELOPMENT WORK AND
DES1GN: THESES, PROJECT MESTHODS, GROUP OPERAT|ON, COMPETITION BETWEEN
GROUPS, THE USE OF REALISTIC INDUSTRIAL PROBLEMS, THE USE OF
UNSOLVED PROBLEMS FOR STIMULATION, EXAMINATIONS OF A NON=ROUT I NE
NATURE, AND REVERSAL OF THE USUAL SHORT ANALYTICAL PROBLEM STATE~
MENT TO INTRODUCE AN ELEMENT OF DESIGN IN INTRODUCTORY COURSES,
ROUTINE REPETITIVE FEATURES OF DESIGN, THE USE OF HANDBOOKS, OR

THE MERE DESCRIPTION OF STRUCTURES, EQUIPMENT OR MACHINES INCLUD=
ING THEIR CONSTRUCTION, OPERAT ION AND MA INTENANCE ARE NOT PROPERLY
CLASSIFIED AS ANALYS1S OR DESIGN AND SHOULD NOT BE EMPHASI| ZEOD,

THE ART OF ENSINEERING IS LEARNED MORE EFFECTIVELY FROM FIELD
OBSERVATIONS THAN FROM COLLEGE STUDY.

HUMAN]IST1C~SOCIAL STUDIES GCULTURE IS A QUALITY OF THE EDUCATED
M]ND AND EMBODIES A RECEPT IVENESS TO BEAUTY AND HUMANE FEELING, AND
SHOULD BE CONSIDERED AS ACTIVITY OF THOUGHT. EDUCATION INVOLVES A
STYDY OF LIFE AND ALL ITS MAN]FESTATIONS AND TRAINING IN THE ART OF
USING KNOWLEDGE, THE ACCUMULATION OF FRAGMENTS OF KNOWLEDGE OR
UNRELATED IDEAS 1S A USELESS EDUCAT IONAL OBJECTIVE, 1T 1S, THRRE=~
FORE, ESSENTIAL TO INTEGRATE THE SUBJECT MATTER OF ANY CURRICULUM,
AND ESPECIALLY OF THE HUMANISTIC-SOCIAL STEM OF ENGINEERING EDUCA~
TiON, COURSES IN NON=TECHNICAL FIELDS SHOULD GIVE THE STUDENT A
PERSPECTIVE OF THE PAST TO DEVELOP HIS UNDERSTANDING OF THE PRESENT
AND H1S OUTLOOK TOWARD THE FUTURE, A KNOWLEDGE OF LANGUAGE TO ENHANCE
HIS COMMUNICATION WITH OTHERS AND HIS ACQUAINTANCE WiTH LITERATURE,
AN ABILITY TO ENJOY INTELLECTUAL RELAXATION, AND A SENSE OF VALUES
OR AN UNDERSTANDING OF ART, PHILOSOPHY, POLITICS AND INTERNATIONAL
AFFAIRS, ‘
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NO PROGRAM CAN POSSIBLY FULFILL THIS IDEAL ENTIRELY, NOR
NEED IT BE CONFINED ENTIRELY TO COURSES, THE ENVIRONMENT OF AN
INSTITUTION, THE FACILITIES FOR EXTRA=CURRICULA ACTIVITIES, THE
PERSONAL ASSOCIATIONS ESPECIALLY WITH FACULTY MEMBERS AND THE
MOTIVATION TOWARD INTELLECTUAL EXTRA=CURRICULAR ACTIVITIES ALL
PROVIDE MEANS FOR APPROACHING THIS GOAL. THE CoMM| TTEE SUBSCRIBES
TO THE RECOMMENDAT IONS OF EARLIER ASEE REPORTS THAT A REASONABLE
BALANCE OF SUCH CUTLTURAL OPPORTUNITIES AND HUMANI ST IC=SOCI AL
COURSES SHOULD BE INTEGRATED INTO EVERY ACCREDITED ENGINEERING
PROGRAM,

7. TECHNIQUES OF CoMMUNICATIONS AND MEASUREMENT INSTEAD OF SOLE
DEFENDENCE ON COURSES [N THESE FIEiDS AN ADEQUATE LEVEL OF PER-
FORMANGCE SHOULD BE REQUIRED OF ALL ENGINEERS, MEASUREMENT MAY
BE TAUGHT IN LABORATORIES, SURVEYING AND SHOP COURSES., PROPER
USE OF ORAL AND WRITTEN ENGLISH SHOULD BE DEMANDED OF STUDENTS
THROUGHOUT EVERY COURSE IN THEIR ENTIRE CURRICULUM, ORAWING
SHOULD BE TAUGHT IN SUCH A MANNER AS TO DEVELOP CREATIVITY,
SPATIAL VISUALIZATION AND THE ABILITY TO CONVEY IDEAS, ESPEC] AL~
LY BY FREE-HAND SKETCHING, [TS VALUE AS A SKILL ALONE DOES NOT
JUSTIFY ITS INCLUSION IN A CURRICULUM,

THE ATTAINMENT OF THESE OBJECTIVES OF ADEQUATE PERFORMANCE
SHOULD BE THE JOINT RESPONS[B!LITY OF ALL TEACHERS, TECHNIQUES
CONS1DERED WORTH TEACHING TO FRESHMEN AND SOPHOMORES SHOULD BE
VALUED TO THE EXTENT OF -REQUIRED PERFORMANGCE THROUGHOUT THE
UPBER YEARS,

CURRICULAR CONTENT RECOMMENDED FOR PROFESS JONAL=GENERAL ACCREDITATION

THE REQUIREMENTS OF COURSE CONTENT FOR ACCREDI TATION OF PROFESSIONAL=~
GENERAL CURRICULA IN ENGINEERING ARE BY DIFINITION LESS SPECIFIC THAN THOSE
FOR PROFESSIONAL=SCIENTIFIC CURRICULA, THE CURRICULAR REQUIREMENTS FOR PRO=
FESSIONAL=SCIENTIFIC STUDY IN ENGINEERING HAVE BEEN STATED ABOVE {N TERMS OF
BASIC SCIENCE AND MATHEMATICS, ENGINEERING SCIENCE, AND EHGINEERING ANALYSIS
AND DESIGN, IN PROFESS]ONAL=GENERAL CURRICULA SOME ALTERNATIVE CHOICE OF
ENGINEERING SCIENCE STUDJIES IS REASONABLE AND PROBABLY NECESSARY |F A FOURe
YEAR CURRICULUM IS DESIRED. FOR EXAMPLE, THE BASIC CONGEPTS IN FLUID FLOVW,
HEAT FLOW AND ELECTRICAL FLOW ARE SUFFICIENTLY RELATED SO THAT A CHOICE BE=
TWEEN SUCH STUDIES DOES NOT SERIOUSLY RESTRICT THE USHFUL BACKGROUND OF THRE
ENGINEER FOR MANY TYPES OF EMPLOYMENT. SIMILARLY, A BROAD STUDY OF ENGINEER=
ING MATERIALS MAY HAVE TO TAKE THE PLACE OF THE STUDY OF PHYS|CAL METALLURGY
IN SUCH CURRICULA, HOWEVER, THE DECISION AS TO WHETHER A SIVEN CURRICULUM. IS
OR 1S5 NOT ENGINEERING EDUCATION CAN BE MADE ONLY UPON THE BASIS OF ITS CONTENT

OF ENGINEERING SCIENCE AND THE APPLICATION THEREOF TO ENGINEERING ANALYS{S AND

DESIGN, THE CONTENT OF BASIC SCIENCE INCLUDING CALCULUS AND OTHER MATHEMATICS
MUST BE ADEQUATE TO MAKE THE STUDY OF ENGINEERING SCIENCE INCLUDED [N THE PRO=-
FESSIONAL-GENERAL CURRICULUM USEFUL TO THE ENG INEER®’S FUTURE PRACTICE. THE
COMMITTEE RECOMMENDS THAT THE FOLLOWING SUBJECTS BE CONSIDERED MINIMUM ESSEN-
TIALS FOR ANY PROFESS!ONAL=-GEMNERAL CURR{CULUM,
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MATHEMATICS DIFFERENTIAL AND INTEGRAL CALCULUS PLUS OTHER TOPiICS
FROM ADVANCED MATHEMATICS AS MAY BE APPROPRIATE TO THE PARTICULAR
CURRICULUM, ’

PHYSICS GENERAL PHYSICS AND SUCH TOPICS OF MODERN PHYSICS AS MAY BE
COVERED IN AN ACADEMIC YEAR BUT EXCLUDING MECHANICS, ELECTRICITY AND
HEAT IF THESE ARE COVERED ADEQUATELY ELSEWHERE,

CHEMISTRY AT LEAST ONE YEAR OF GENERAL CHEMISTRY INCLUDING AN INTRO=
DUCTION TO ORGANIC AND PHYSICAL CHEMISTRY I8 ESSENTIAL,

ENGINEERING SCIENCE SEVEN OF THE NINE FlELDS SPECIFIED FOR THE PRO=
FESSIONAL=SCIENTIFIC CURRICULA, BUT [NCLUDING STATICS, DYNAMICS,
STRENGTH OF MATERIALS AND THERMODYNAMJCS,

ENGINEERING ANALYSIS AND DESIGN AS DEFINED FOR THE PROFESSIONAL-
SCIENTIF[C‘CURRICULA, EXTENDING OVER AT LEAST ONE YEAR,

HUMANISTIC=SO0CIAL THE EMPHASIS IN PROFESS|ONAL~GENERAL CURRICULA CAN
PROBABLY BE GREATER AND CERTAINLY SHOULD NOT BE LESS THAN IN PROFES—
SIONAL=SCIENTIFIC CURRICULA,

SPECIAL COURSES_FOR PARTICULAR CURRICULA COURSES IN GEOLOGY, BIOLOGY,
AGRICULTURE, PRODUCTION, PERSONNEL, MANAGEMENT, LAW, SALES, ETC,, MAY
BE INCLUDED IF APPROPRIATE, NOTE, HOWEVER, THAT THESE SUBJECTS ARE
NEITHER ENGINEERING SCIENCE NOR ENGINEERING ANALYSIS AND DESIGN, NOR
ARE THEY BASED ON THE ENGIMEERING SCIENCES AS DEFINED HEREIN, THERE=-
FORE, SUCH COURSES ARE NOT THOSE WHICH DISTINGUISH A CURRICULUM-AS
BEING APPROPR{ATE FOR ENGIMEERING ACCREDITATION,

LENGTH OF ENGINEERING CURR}CULA

THE COMMITTEE HAS EXPRESSED HERE{N I1TS RECOMMENDATIONS REGARDING CONTENT
OF SATISFACTORY CURRICULA TO MEET PROFESSIONAL=SCIENTIFIC AND PROFESSIONAL=~
GENERAL OBJECTIVES, |IT LEAVES THE NECESSARY LENGTH OF EACH INSTITUTION®S CuUR=
RICULA TO [INSTITUTIONAL EXPERIENCE AND EXPERIMENT PLUS THE JUDGMENT OF ECPD
AS TO THE RESULT ACHIEVED,

] THE COMMITTEE DOES FORESEE DIFFICULTY IN MEETING WITHIN A FOUR=YEAR
PROGRAM ITS RECOMMENDAT IONS FOR AN ACCREDITED PROFESS JONAL=SCIENTIFIC ENGl~
NEERING CURRICULUM PLUS ALL OF THE SPECIAL]ZED DEPARTMENTAL COURSES IN A
GIVEN BRANCH OF ENGINEERING; [,E,, IN THE CivVIL, ELECTRICAL OR MECHAN]CAL
ENGINEERING DEPARTMENT, IT IS THE CONVICTION OF THE COMMITTEE, HOWEVER, THAT
SUCH SPECIALIZATION {S OF FAR LESS VALUE IN PROFESS!ONAL—SC!ENT!FIC EDUCATION
THAN A BROAD BACKGROUND OF ENGINEERING SCIENCE AND ITS APPLICATION IN ONE
FIELD OF ENGINEERING ANALYSIS RND DESIGN,

FOR PROFESSIONAL-GENERAL ENGINEERING CURRICULA THE REQUIREMENTS OF
ENGINEERING SCIENCE AND ITS APPLICATION TO ENGINEERING ANALYSIS AND DESIGN
MAY BE SOMEWHAT REDUCED, PERHAPS BY 25 PER CENT, BUT THERE IS AN JRREDUCIBLE
MINIMUM OF THIS MATER{|AL BELOW WHICH THE CURRICULUM CANNOT PROPERLY BE CON=
SIDERED FOR ENGINEERING ACCREDITATION, STARTING WITH THIS IRREDUCIBLE M|Nje
MUM OF STRICTLY ENGINEERING CONTENT, CURRICULA CAN DOUBTLESS BE DESIGNED FOR
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A FOUR=YEAR STUDY THAT wiLL PRODUCE EFFECTIVE ENGINEERS FOR THE LESS SCIENTI=
F1C AND MORE PRACTICAL FIELDS OF E£NG INEERING -INCLUDING CONSTRUCT{ON, PRO=
DUCT 10N, MAINTENANCE, WELDING, AIR CHNDITIONING, WOOD TECHNOLOGY, ETC., OR
FOR SERVICE WITH ASSOCIATED PROFESSIONAL FIELDS BUCH AS BUSINESS, SALES,
MANAGEMENT , LAV, GOVERNMENT, AGRICULTURE. ONLY SPECIFIC PLANNING CAN DETER®
MINE WHETHER FOUR YEARS OR LONGER wiLL BE NEEDED IN SUCH NEW FIELOS AS
B10LOGICAL ENGINEERING, GEOLOGICAL ENGINEERING, GEOPHYSICAL ENGINEERING,
ETC., IN WHICH A MAJOR ADDITIONAL SCIENCE STUDY 1S REQUIRED BEYOND THE ENGI=
NEERING SCIENCES AS CLASSIFIED ABOVE.

POSSIBLE CURRICULA ADJUSTMENTS {NVOLVING B1FURCATION

SEVERAL PATTERNS OF ADJUSTMENT OF ENGINEERING CURRICULA COULD BE USED IN
EXPERIMENTS DESIGNED TO ACHIEVE THE RESULTS INDICATED pPREVIOUSLY, THE FOLLOW=
ING POSSIBILITIES ARE LISTED MERELY TO MAKE §T CLEAR THAT NO ONE PARTERN 1S
FAVORED BY THE COMMITTEE ON EVALUATION, INSTEAD, THE COMMITTEE WOULD URGE
EAGH INSTITUTION 70 DETERMINE ITS FUTURE PATH BY EXPER IMENT,

to IN A LIMITED NUMBER OF INST ITUTIONS IT WOULD BE POSSiBLE TO CHOOSE
BETWEEN THE PROFESSIONAL~GENERAL OR THE PROFESSIONAL-SGIENT!FIG APPRAACH TO
ENGINEERING EDUCATION AND TO SELECT THE STUDENT BODY TO FIT THE CHOSEN CUR=
FICULUM PATTERN, THE LENGTH OF THE CURR{CULUM WOULD BE DESIGNED TO MEET THE
STATED OBJECTIVE. THE FACT THAT MOST UNJVERSITIES, INCLUDING NEARLY ALL
STATE INSTITUTIONS, HAVE NO ADEQUATE SYSTEM OF SELECTON REMOVES THIS AS AN
OVERALL SOLUTION TO THE PROBLEM, MOST INSTITUTIONS ALSO RECOGNIZE THEIR
DUAL RESPONSIBILITY TOWARD ENGINEERING EDUCAT JON. »

2. A SYSTEM OF OPTIONS ON A PROFESS‘ONAL-GENERAL VERSUS PROFESSJONAL=
SCIENTIFIC BASIS MIGHT BE DEVELOPED WITHIN THE USUAL ENGINEERING DEPARTMENTS,
REPORTED EXPERIENCE WITH THIS DEVICE HAS 8E£EM LIMITED TO ONE INSTITUTION,
EVIDENTLY, 1T ADDS COSTS AND IS LIMITED IN }TS APPLICATION TO RELATIVELY
LARGE DEPARTMENTS, ITS SUCCESS WOULD BE DEPENDENT UPON STRONG {NTEREST OF
ADMINISTRATIVE OFFICERS INCLUDING DEPARTMENT HEADS SINCE 1T COMPLICATES
ADMINISTRATION,

3., A SINGLE PROFESSIONAL-SCIENT!FIC OPTION OQUTSIDE OF THE USUAL ENGl=
NEERING DEPARTMENTS HAS BEEN TRIED {N SOME {NSTITUTIONS, THE RESULTS RE=~
PORTED INDICATE THAT SUCH AN OPTION ATTRACTS RELATIVELY FEW STUDENTS, MOST
STUDENTS FEEL THAT THE NAMED DEPARTMENTAL DEGREES ARE ACTUALLY THE MORE DIRECT
ENTRANCE TO PROFESSIONAL WORK, To MAKE THIS SINGLE=OPTION APPROACH SUCCESSFUL
WiLL REQUIRE A FULL UNDERSTANDING OF THE PROFESS[ONAL-SCIENTIF!C OBJECTIVES BY
ALL STUDENTS PLUS DEPARTMENTAL SUPPORT AND COOPERATION OF A Hi8H ORDER,

4, AN INST}TUTION MIGHT REALISTICALLY FACE THE TIME DIFFERENCE BETWEEN
PROFESS 1ONAL-GENERAL AND PROFESSIONAL—SOIENTIFIO EDUCATION BY SETTING UP
FOUR~YEAR AND FIVE-YEAR PROGRAMS RESPECTIVELY FOR THE FIRST DEGREE. TO MAKE
THIS SYSTEM CLEAR TO THE STUDENT 1T HAS BEEN SUGGESTED THAT THE FOUR=YEAR
DEGREE BE DESIGNATED BACHELOR OF ENG INEERING WITH THE COMMON DEPARTMENTAL
DESIGNATION OF DEGREES RESTRICTED TO THE GRADUATES OF FIVE=YEAR PROFESSIONAL=
SCIENTIFIC PROGRAM BY THE PROCEDURE OF ACCREDITATION,
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5., ANOTHER APPROACH WOULD BE TO SET UP A PROFESSIONAL=GENERAL CUR=
RICULUM ON A FOUR=YEAR BASIS AND A PROFESS{ONAL~GEIENTIFIC PROGRAM ON A
FIVE=YEAR BASIS ¥ITH SUFFICIENT DIVERGENCE THAT THE TRANSFER TO THE FIVE-
YEAR PROGRAM COULD BE MADE WITHOUT LOSS OF TJME DURING THE EARLY
SEMESTERS, THE FIVE=YEAR PROGRAM COULD BE PLANNED TO RESULT IN A MASTER'S
DEGREE, BUT GRADUATES OF THE FOUR=YEAR PROGRAM PROBABLY WOULD REQUIRE TWO
ADD{TIONAL YEARS TO COMPLETE THE SWME MASTER'S DEGREE SINCE THEY WOULD NEED
70 DEVELOP THE BACKGROUND OF BASIC AND ENGINEERING SCIENCE REQUIRED FOR THE
FINAL YEAR OF ADVANCED STUDY, THERE COULD BE AN ACTUAL STRENGTHENING OF THE
USUAL MASTER'S PROGRAM BY THE APPRCACH,

6, TO AVOID UNNECESSARY DUPLICATION OF CURRICULA, A LOGICAL PROGRAM FOR
PROFESS JONAL=SCIENTIFIC STUDENTS COULD BE DESIGNED OF ANY LENGTH CONSIDERED
APPROPRIATE TO ACHIEVE CLEARLY DEFINED OBJECTIVES WITHOUT ADOPTING COMPROMISES
FOR THE UTILITY OR CONVENIENCE OF OTHER STUDENTS, THEN, BY THE USE OF APPRO-
PRI ATE SUBSTITUTIONS AT EACH LEVEL, A WORKABLE FOUR=YEAR CURR1CULUM FOR PRO=
FESSIONAL=GENERAL STUDENTS COULD UNDOUBTEDLY BE DEVISED WITHOUT THE ADDITION
OF MANY SPEC}IAL COURSES, THIS CONCEPT PLACES SERVICE TOWARD ADVANCEMENT OF
THE ENGINEERING PROFESSION FIRST ON THE L.1ST OF OBJECTIVES OF ENG INEERING
EDUCATION, S{INCE THE RESULTANT CURRICULA FOR PROFESSICNAL=SCIENTIFIC AND
PROFESS IONAL=GENERAL STUDENTS WOULD DOUBTLESS DIVERGE, POSS{BLY BOTH IN
CONTENT AND IN LENGTH, D!STINOTIVE DEGREES WOULD SEEM APPROPRIATE,

special DESIGNATION OF ACCREDITED CurricCULA

THERE APPEARS MERIT IN IDENTIFYING THOSE CURRICULA WHICH MEET CRITERIA
SUBSTANTIALLY ABOVE THE MINIMA, THE MAJOR FACTOR IN SUCH [DENTIFICATION
SHOULD BE THE BACKGROUND AND EMINENCE OF THE FACULTY AND ITS ATTENTION TO
CREATIVE TEACHING, WHEN THE PROGRAM CONDUGTED BY THIS FACULTY 1S OF SUCH A
NATURE AS TO DEVELOP IN A CONS |DERABLE PROPORTION OF THE GRADUATES A CAPACITY
FOR CREATIVE TECHNICAL ACTIVITY OR GCREATIVE LEADERSHIP IN ENGINEERING T 1S
THE RECOMMENDATION OF THIS COMMITTEE THAT THIS CURRICULUM SHOULD BE GIVEN
SPECIAL DESIGNATION, FOR SUCH DESIGNATION CURRICULA SHOULD BE TAUGHT BY
FACULTIES INCLUDING A SUBSTANT IALLY LARGER PROPORTION OF DISTINGUISHED STAFF
MEMBERS THAN 1S REQUIRED FOR MINIMUM ACCREDITATION, AS DEFINED PREVIOUSLY,

THE RECOMMENDAT ION OF A CURRICULUM FOR SPEC] AL DESIGNATION SHOULD BE
REFERRED BY THE INSPECTION COMMITTEE FOR FINAL ACTION TO A GROUP OF NATJONAL
REPRESENTATIVES WHOSE BACKGROUND OF EXAMINATION OF INSTITUTIONS COVERS A WiDE
GEOGRAPHJCAL AREA,

CONCLUSIONS

t. BY JOINT ACTION OF ASEE AND ECPD THE EDUCATION COMMITTEE OF ECPD HAS
BEEN INSTRUCTED TO DEVELOP HIGHER STANDARDS FOR ACCREDI[TATION OF
ENGINEERING CURRICULA, ’

2, ONE OBJEQTIVE OF THE COMMITTEE ON EVALUATION HAS BEEN TO ESTABLISH A
PHILOSOPHY OF ENGINEERING EDUCATION APPROPRIATE TO THE TRAINING OF
ENGINEERS FOR LEADERSHIP A GENERATION HENCE, AND TO CLARIFY THE SiG=-
NiFICANT FACTORS THAT CONTRIBUTE TO HiGH STANDARDS OF ENGINEERING
EDUCAT {ON,



3. ANOTHER OBJECTIVE HAS BEEN TO STUDY THE INFLUENCE OF HIGHER STANDEARDS
OF ACCREDITATION UPON THE ENGINEERING COLLEGES AND TO CONSIDER WAYS
IN WHICH INSTITUTIONS MAY APPROPRIATELY JUSTIFY ACCREOITATION BASED
UPON THE PERFORMANCE OF DIFFERENT FUNCTIONS IN THE BROAD FIELD OF
ENGINEERING EDUCATION,

4, THE FUNCTIONAL DIVERGENCE SO EVIDENT IN ENGINEERING ACTIVITIES, WHICH
RANGE FROM RESEARCH TO MANAGEMENT HAS LED TO THE COMMITTEE'S RECOM=
MENDATION THAT ACCREDITATION BE BASED UPON EITHER OF TWO DEFINED FUNC-
TIONS IN ENGINEERING EDUCATION; 1,.,E,, PROFESSIONAL=GEHERAL EDUCATION
AMD "PROFESS [ONAL=SCIENT JF1C EDUCATION,

5. |N ORDER THAT THE DECISION TO DEVELOP ADVANCED STANDARDS OF ACCREDI=
TATJON MAY NOT UNDULY RESTRICT THE NUMBER OF POSSIBLE ACCREDITED
CURRICULA, THE CoMMITTEE RECOMMENDS THAT A SPECIAL DESIGNATION BE
GIVEM TO ANY CURRICULUM TAUGHT BY A FACULTY OF UNUSUAL DISTINCTION
WHERE THE PROGRAM CONDUCTED BY THE FACULTY IS OF SUCH A NATURE AS TO
DEVELOP IN A CONSIDERABLE PROPORTION OF THE GRADUATES A CAPACITY FOR
CREATIVE TECHNICAL ACTIVITY OR CREATIVE LEADERSHIP IN ENGINEERING,
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