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S FAR BACK as 1939, a report entitled “Aims and
Scope of Engineering Education,” [1] (also
known as the Wickenden Report), prepared by the
Society for the Promotion of Engineering Education,
called for fundamental changes in American engineer-
ing programs. The report called for more basic sci-
ence, more humanities, and less shop work in the cur-
riculum. These ideas were reiterated in “Report of
the Committee on Engineering Education after the
War” (1944) [2]. Most engineering educators reacted
positively to these suggestions. Since then, other pub-
lished works have suggested that engineers also
needed to be more articulate and better grounded in
humanities and social studies [3, 4, 6]. Most notable
of these was the “Grinter Report” [4] which recom-
mended that approximately 20% of the curriculum
should be devoted to the humanities. As a result,
courses in literature, composition, social studies, etc.,
have been inserted into engineering curricula. It is
interesting that one author [5] advocated removing
humanities requirements. There have also been sug-
gestions that many liberal arts curricula are not
adequately preparing their graduates for the science
and technology of today’s society. Consideration of
these ideas has frequently led to the concept that
there be a certain basic level of general education re-
quired of all college graduates.

GENERAL EDUCATION REQUIREMENTS

The University of Louisville recenty underwent an
accreditation process by the Southern Association of
Colleges and Schools. In that process, a very strong
recommendation was made that a General Education
(Gen Ed, for short) requirement be implemented for
all students. After much discussion by the various col-
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... other published works have suggested that engineers
need to be more articulate and better grounded in
humanities and social studies. . . . As a result, courses
in literature, composition, social studies, efc., have
been inserted into engineering curricula.

TABLE 1
Minimum Guidelines for University-Wide
General Education Requirements
University of Louisville

INTRODUCTION TO UNIVERSITY EXPERIENCE (1 hour,
offered by the academic units)
(The engineering school was exempted from this hour)

AREA A: Written and Oral Communication (3+ hours)
¢ English 101 plus three "WR" (with writing) courses at least two
of which are 300-level or above
® Oral communication: Completion of a program designated by
each undergraduate college or school and approved by the
General Education Committee

AREA B: Quantitative and Logical Reasoning (6 hours)
* One college-level mathematies course and either statistics or
logic

AREA C: Natural Sciences (7+ hours)

* One laboratory course (4 hours) providing a substantial
introduction to the fundamental principles of matter and
energy in physical or biological systems. One additional
science course in a second discipline..

AREA D: Humanities (9 hours)
* A minimum of three hours of Arts and three hours in Humani-
ties plus a third course in either area. One course at the
300-1evel or above.

AREA E: Social and Cultural Studies (12 hours)

* A minimum of three hours in each of the following categories
plus a fourth course in any category. Two courses at the
300-level or above (except students taking 6 hours of a
foreign language are not required to take 300-level courses
in the social cultural studies area).

¢ Historical studies

* Cross-cultural studies/Foreign language

* Social and behavioral sciences

The minimum guidelines require a minimum of 31 credit hours unless a student opts
not to use double-counting and cross-counting provisions (in which case 38 hours
are required). No more than seven credits (excluding WR courses) can be fulfilled by
the double-counting and cross-counting provisions except for programs that
exceed these requirements. Only three credits from the major may be applied to any
double- or cross-counting.
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leges, the University produced a Minimum Guidelines
Document for a university-wide Gen Ed Requirement.
This is presented in Table 1. The Gen Ed program
stipulates 38 hours of course-work to be taken by all
students at the University of Louisville, regardless of
their anticipated majors. If that major course of study
can fit the Gen Ed requirements into its current pro-
gram, then no additional courses need to be taken.
However, if the degree program does not meet all of
the Gen Ed requirements, some additional courses
will be needed, automatically increasing the number
of hours required to earn the degree. Alternatively,
to keep the total number of credit hours the same,
some other courses must be dropped.

As a result of the recent implementation of the
Gen Ed program at the University of Louisville, the
chemical engineering program will have to add six
extra hours. These six hours must be added to keep
from compromising the current program deemed
necessary to produce a quality engineer.

A questionnaire was generated and sent to all
chemical engineering departments in the U.S. to de-
termine Gen Ed trends nationally. If the school has
Gen Ed, was it necessary to add hours to accommo-

Walden L. S. Laukhuf is a professor
of chemical engineering at the University of
Louisville, where he had taught for fifteen
years. He received his BChE, MSChE, and
PhD from the University of Louisville. He
spent four years in the Air Force at the
Rocket Propulsion Laboratory and at the
Materials Laboratory. He is currently Asso-
ciate Chairman of the chemical engineering
department.

C. A. Plank is a professor of chemical
engineering and Distinguished University
Teacher at the University of Louisville,
where he has taught for over thirty years.
He received his BSChE, MS, and PhD
degrees from North Carolina State. He has
also served as director of Interdisciplinary
Studies for the Engineering School and as
chairman of the chemical engineering
department. His industrial experience has
been with Olin Corp.

James C. Watters is an associate
professor of chemical engineering at the
University of Louisville. He received his BE
in chemical engineering from the National
University of Ireland, University College,
Dublin, and his MS and PhD degrees from
the University of Maryland. His research in-
terests are in novel separation processes
(particularly membrane-based), polymer
synthesis, and education techniques.

SPRING 1989

date it or did they compromise their programs to keep
from adding hours? The questionnaire is shown in
Table 2. Table 3 provides a brief summary of the re-
sponses. Most programs are on a semester system;
however, those on quarters have the quarter hours
required followed by a “Q” in Table 3. Carnegie Mellon
requires 386 units to graduate; thus there is a “386 U”
in their degree hours column. In like manner, “QU”
at Northwestern refers to quarter units and “CC” at
Tufts means course credits required for graduation.
Because of these examples, a common basis of semes-
ter hours was not chosen. The total hours set by Gen
Ed, at those schools which sent their Gen Ed require-
ments, are listed in the last column of Table 4.

TABLE 2
General Education Requirements Questionnaire

Please take a few minutes from your busy schedule and fill this in. Return
to Dr. W. L. S. Laukhuf, Chemical Engineering Department, University of
Louisville, Louisville, KY 40292, no later than 1 November 1987. Please
include a copy of your requirements if they are written down.

1. Does your University/Engineering School have a General
Education requirement of all students other than those
required by ABET?

YES NO, (If NO, go to #6 below)

2. If the answer to question 1 was YES, then what body has
specified the requirements? In what year were they
implemented?

University
State
Other(Specify)
Year Implemented

3. Did your "ideal" program as structured prior to Gen Ed
contain more hours than required by ABET?
YES NO, If YES, how many more?

4. With the addition of Gen Ed, how many extra semester
hours were added?

5.1In the Gen Ed implementation process, were any hours of
your "ideal" program lost to keep from adding extra hours to
the total hours for graduation?
YES __ NO___ IfYES, how many were removed? __

6. How many semester credit hours are required to receive a
chemical engineering degree from your school and what is
the name of the degree?

HOURS____ Degree Name

7.1If you do not presently have Gen Ed, is there any movement
in that direction at your university?
YES___ NO__ N/A

8. Name of responding school

9. Name of person responding
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QUESTIONNAIRE RESULTS This high response (almost 60%) is, by itself, very
encouraging. Four of the responses are from unac-
One hundred and fifty-five questionnaires were credited programs. Of the 89 schools, 59 (or 66.3%)

sent to chemical engineering departments in the are operating under some form of Gen Ed require-
United States. Eighty-nine replies were received. ments. Fourteen of the remaining schools are consid-
TABLE 3
Questionnaire Results
When  Think  Total Gen Ed When  Think  Total Gen Ed

Have WhoSet Started About GenEd Deg  %of Have WhoSet Started About GenEd Deg  %of
scHool ABETGenfd Genfd GenEd GenEd Hows Hrs DegHrs  ScHooL ABETGenfEd GenEd GenEd GenEd Hows Hrs DegHrs
Akron yes yes Univ 1965 na 28 136 206 Ohio State yes yes Univ . yes - 2200 4
Alabama yes yes Univ = : 50 138 362  Ohio University yes yes Unv 1980 n/a - 212Q -
Arizona yes yes Univ 1987  n/a 128131/ 88  Oklahoma yes o - - yes =182 -
Arkansas ys m - - ) =5 TH1a2 - Oregon State yes yes Univ - yes - 204 Q -
Brigham Young yes yes Univ - na - 136 - Pittsburgh yes m - - n/a - 131 -
Brown ys m - - o - ; - Polytechnic (Brooklyn) yes m - : ) + 186
California-Berkeley yes mo - - yes - 120 - Princeton yes yes Univ ? n/a - 108
California-Davis yes yes Univ 1984 n/a 18 183Q 9.3  Purdue ys Mo = - n/a - 131 -
Carnegie Mellon yes yes Univ 1985 na 108 386U 280  Rhode Island yes yes Univ pre-1970 n/a 36 131 27.5
Christian Brothers  yes yes  Univ 32 n/a - 138 - Rice yes yes Univ 1970 n/a 36 137 26.3
Cincinnati yes o - - yes - 201Q - Rochester yes  yes Univ-Eng pre-1957 n/a - 132 -
Clarkson yes yes Univ 1980 n/a 39 120 325  Rose-Hulman yes yes Univ pre-1967 n/a - 195Q -
Clemson yes yes Univ 1984 na - 144 - South Carolina yes o - - yes - 127
Cleveland State yes yes Univ 1964 - - 214Q - South Florida yes yes Univ 1980+  yes - 136
Colorado yes o - - yes - 128 - Southern California  yes mo - - yes - 132
Colorado State yes yes Unv F1986 n/a 37 128 28.9  Southwest Louisiana yes yes State 1987 n/a 47 141 33.3
Connecticut yes yes Univ 1988-89 n/a = 15189 2 Stevens Institute yes yes Facuty 1987 n/a - 144 -
Cornell yes m - - 1] - 137 - SUNY-Buffalo yes yes Univ 1982 n/a 29 138 21.0
Drexel yes o - - o - 1%Q - Tennessee yes yes Univ 1988  n/a 56 203Q 276
Fla A&M/Fla State o yes State - n/a - 142 - Tennessee Tech yes o - - o - 200Q -
Fla Inst of Tech yes yes Univ 1979-80 nl/a - 134 - Texas yes yes Univ - n/a - 132 -
Georgia Tech yes yes Univ-St Longago - - 206Q - Texas A&I yes yes Univ 1982 n/a 46 138 333
Hampton o yes Univ Pre-Eng nla 19 138 138  Texas A&M yes  yesUnStEng 1988 n/a 51 138 37.0
Howard Univ ys m - - o - 185 - Texas Tech ys m - - yes <hR 40 -
Idaho yes yes Univ 1983 na - 128 - Tufts yes yes EngSch 1986 na - 38CC
lowa yes - yes S - Tulsa yes yes Univ 1984 n/a 48 132 364
Johns Hopkins yes m - - 1 - 128 - Tuskegee yes m - - yes - 139 -
Kentucky yes yes Unv 1966  n/a - 133 - UCLA yes yes Fac 1950  n/a 32 424 258
Lafayette College yes o - - yes - = » Vanderbilt yes o - - 1} - 126 -
Louisiana State yes yes Unv F1987 na 39 - - Villanova yes o S - yes - 143
Louisiana Tech yes yes State 1987 na 45 138 326  VP| yes yes Univ 1985 n/a = 186
Louisville yes yes Univ 1988-89 n/a 38 128 29.7 Washington yes yes UnDept 1986 n/a = 120
Lowell yes yes Unv. F1983 n/a 36 138 26.1 Washington Univ yes m - - n/a - 126
Maryland yes yes Univ 1980 n/a 39 130 30.0 Wayne State yes yes Unv F1987 n/a - 138 -
Massachusetts yes yes Univ . na 39 130 300  WestVir. Inst. Tech. yes yes Univ 1966  yes 40 140 286
McNeese State o yes State F1987 n/a 43 137 314 Widener yes yes Univ pre-1981 n/a = (143
Michigan ys m - : n =1L aies - Wisconsin yes m - - ™ - 138
Michigan State yes yes Univ longago n/a - 188Q - Worcester Poly yes o s o 138
Michigan Tech yes yes Univ - n/a - 202Q - Wyoming yes o £ ™ 137
Minnesota yes yes Univ pre-1967 yes - 200Q C bk A e RN o e P L S o iy R L e
Missouri-Rolla yes yes EngSch 1986 n/a - 134 - Jable .
Montana State yes yes Unv 1986 nla - 199Q - School  Name of school responding.
Nebraska yes yes Unv F1987 nla - 135 - o ?
NewJdor, Inst. Toch.  yes'  yee i ; . 48 132 36.4 ABET s the ChE program accredited?
NewMaxics yes o g i yes ~ 133 5 Have GenEd  Does the school aperate under Gen Ed?

Who Set Gen Ed  What body required Gen Ed implementation?

New Mexico State yes o g r yes 1 136 : When Started Gen Ed  When was Gen Ed implemented
N Carolina A&TSt no  yes Univ ? n/a - 134 . Think About Gen Ed ks a school considering Gen Ed?
North Dakota yes yes Univ 1982  nia 38 137 . 277 Total Gen Ed Hours  The hours specified by Gen Ed.
Northwestern yes maybe Univ - yes - 48QU - Deg Hrs  Total hours required for the ChE degree.
Notre Dame yes  yes - - - 39 - - Gen Ed % of Deg Hrs  Gen Ed hours as a percent of total degree hours.
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ering Gen Ed. This means that 82% of the schools
replying either have Gen Ed requirements or are con-
sidering implementing such a program.

Even though the Gen Ed concept is very new to
the University of Louisville, such is not the case at
several other schools. Of those schools which replied
to the question on date of implementation, 14 had Gen
Ed before 1980, 15 began the program between 1980
and 1985, while 17 have initiated the process since
then. Of the 14 before 1980, some had Gen Ed as early
as 1957. Gen Ed was a way of life at some universities
before engineering was started at those schools. In
these cases, the engineering program was built with
Gen Ed in place. At other schools, Gen Ed was started
before any of the current faculty were employed, so
that an implementation date was not specified.

‘Who imposed Gen Ed requirements at the particu-
lar university was one of the questions asked. Fifty of
the 59 with Gen Ed (84.7%) stated that the university

administration had imposed Gen Ed. It is assumed
that the Gen Ed requirements for these 50 schools are
then similar to the situation at the University of
Louisville: that is, a university-wide requirement.
Seven schools stated that the engineering school had
imposed Gen Ed. It is quite possible that these 7 may
in fact be acting under university-wide requirements.
If that is the case, then 96.6% of those schools replying
as having Gen Ed had these requirements imposed at
the university level. In correlating the replies, it also
seems that the states of Texas, Florida, Louisiana,
and Georgia have imposed some Gen Ed requirements
on their various schools. It cannot be determined from
the questionnaires whether the schools in those states
have additional requirements beyond those specified
by the state or if the state requirements are more
stringent than might have been prescribed by the
schools.

The number of hours specified by the several

TABLE 4
General Education Requirements

SCl MATH LABS COMP

AKRON 2 - . .
ALABAMA 8 6 (2+) (6)
CALIFORNIA, DAVIS - - A <
CARNEGIE MELLON 18 - - 9
CLARKSON 6 6 - 3

COLORADO STATE T 6 1 lab
HAMPTON .
LOUISIANA STATE 9 £ %
LOUISIANA TECH 9 6 yes yes
LOUISVILLE 7 6 1lab S

LOWELL
MARYLAND

7 (1)
6
MASSACHUSETTS 9
9
7

yes
1lab

MCNEESE STATE -

NEW JERSEY INST TECH

OO, wWww

1 lab 2

NORTH DAKOTA 6 yes
NOTRE DAME 6 -
RHODE ISLAND 6

RICE 6

SOUTHWESTERN LOUISIANA 8

oMW ™

SUNY BUFFALO 3

TENNESSEE 8

TEXAS A&l 6 - -
8 1 lab | course
6 3

TEXAS A&M
TULSA

oo, w

UCLA
WEST VIRGINIA INST TECH

@

6 yes

L

2 courses

2 courses

GENED  DEG
FORLANG COM WRCOUR HUM/SS OTHER TOTAL  HRS
- 1l 16 : 28 136
6 6 6 18 - 50 138
- : yes 18 . 18 193Q
9 (9) 72 : 108 38U
; - 18 6 39 120
5 : 17 : 37 128
9 yes 6 g 19 138
6 - 18 : 39 .
6 3 24 . 45 138
3 (6) 21 1 38 128
6 18 . 36 138
6 : 18 6 39 130
6 18 ; 39 130
6 : 18 1 43 137
3 21 9 48 132
- 5 21 . 38 137
: 6 (6) 21 : 39 :
3 6 (3) 18 = 36 13t
2 : yes 24 . 36 137
9 24 - 47 141
. 3 (3) 18 2 29 138
(6) 6 : 24 12 56 203Q
. 9 21 : 46 138
2 semes 8 : 24 3 51 138
- 9 (9) 12 9 48 132
: : 24 4 32 124
6 : 18 : 40 140

SCI  Credit Hours for Science Courses
MATH Credit Hours for Math Courses
LABS Laboratory Course Requirements
COMP  Computer Literacy Requirements

PE  Physical Education Requirements
FOR LAN  Foreign Language Requirements
COM  Communications Course Requirements
WR COUR  With Writing Emphasized Course Requirements

HUM/SS  Humantties and/or Social Science Requirements
OTHER  Other Course Requirements
GEN EDTOTAL Gen Ed Total Credit Hours Required
DEG HRS  Credit Hours Required for the Degree
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schools to meet their Gen Ed requirements varies
widely. Of the 27 schools which sent copies of their
Gen Ed documents, 2 specify 20 or less hours, two list
between 20 and 30 hours, 13 from 30 to 40 hours, 7
between 40 and 50 hours, and 3 require more than 50
hours of Gen Ed courses. The average number of Gen
Ed credit hours is 39. The last column in Table 3 rep-
resents the percentage of the total degree hours which
are associated with Gen Ed requirements. These per-
centages range from a low of 8.8% (Arizona) to a high
of 37% (Texas A&M) of the total degree hours; the
majority of those schools that provided the required
data have more than 25% of the entire program as-
sociated with Gen Ed. Even though the number of
hours associated with Gen Ed is rather large, and the
resulting percentages of the total degree require-
ments is also large, only 23 schools added hours to
their existing program when implementing Gen Ed.
Only 4 of the 23 added more than 9 credit hours. Most
added 3 to 6 hours to the existing program. The
number of hours required for Gen Ed varies widely
from school to school because the definition of what is
required in Gen Ed also varies widely from school to
school.

The manner in which the hours for Gen Ed are
broken up by the various schools is also interesting.
Table 4 presents how the various schools, which sub-
mitted their Gen Ed plan, specify the makeup of the
hours, as best as can be determined. The major re-
quirements appear to be (and are reflected in the col-
umn headings in Table 4) science, math, laboratory,
computer literacy, physical education, foreign lan-
guage, communications, writing courses, and human-
ities and social sciences.

All but three of the schools require Gen Ed courses
in science. Many of the schools require that at least
one course be in the physical sciences while a second
must be in the life sciences. In addition, at least 10 of
these schools require some laboratory experience in
the science area. For the 24 schools requiring sci-
ences, the average number of credit hours required is
7. This would typically indicate 2 courses, one of which
had a 1 hour lab component.

Twenty-two schools require math courses. The av-
erage number of hours required is 5.6. In some cases,
Gen Ed required combined hours of math and science
with no split indicated between the 2 areas. In these
cases, the hours were split evenly between the two in
Table 4.

Eight of the schools require computer literacy to
be determined by a test or by taking required courses.
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The University of Alabama requires either 6 hours in
computer programming or 6 hours in a foreign lan-
guage. Therefore, in Table 4, 6 hours were placed in
the foreign language column and a (6) inside of
parentheses was entered in the computer column to
keep from double-counting the credit hours. Any time
a number of hours appears in the table in parentheses,
those hours are also shown somewhere else in Table
4 for that school.

Ten of the schools require physical education
courses. All but 5 require some combination of oral
and written communications courses, the average
number of hours being 6.4. Many of the schools permit
a student to test out of these hours by making a par-
ticular score on a placement test. In addition, at least
11 schools formally require “with writing (WR)”
courses. Often, these are in addition to the hours in
communication courses already mentioned.

All of the schools sending their Gen Ed plan re-
quire humanities and social science courses. The aver-
age number of hours is 19.3, which is greater than the
one-half year (16 hours) required for ABET accredita-
tion. Based on 3 credit hour courses, 18 hours are
required to get the 16 hours for ABET. However, 12
schools require more than 18 hours. These humanities/
social science hours are specified in various ways at
different schools. All schools require some courses in
each area. Most schools also require some depth in the
selection process. They either specify two-course se-
quences or require courses which are normally beyond
the introductory level.

Nine of the schools require courses which were
placed in an “other” category. These include manage-
ment, technology and society, and engineering
courses, among others. These courses fulfill one aim
of Gen Ed—that of exposing non-technical students to
the other side of the fence.
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