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:sducaiidnal goals iere presented to facnlty involved

in a group of eight team taught interdisciplinary (TTI) courses and

' wére rated in terms of their importance to the tourses: as a group.

The goals rated highest by the faculty were then presented to )
students enrolled’ in-one of the TTI courses during the first and last
veeks of the semester-and were rated in terms of importance to the
student and achievement in' the course.' Results were correlated with.
interest, difficulty, and guality ratings of the course ir which'the

student was enrolled. (Author)
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In the baét. liberal arts courses were included in éngineering
curricyla‘somthat enginqerin?'gradbates cou}d asgﬁmg their Yo)e in"
society as college-educated citizens. As technology has'g¥own, the’
pressure for moré and more technicafnrequirements has‘jncreased'in
engineering eurricula at the expense of non-téchnicd] g]ecfives;'.'
While engineéring échoé]s havé bee; careﬁu{.td'1nc1ude room for -

"general education" courses and nbn-tecﬁnica] electives in their

degree requirements, the non-teéhnical courses offeg;d in Qihenf

schools qf the-Unjvéﬁsity rarely have any ré)evance to the profession
to which ihe young-gngfneer aspires. ’

In.the‘Spring of-19743‘aﬁéroup of eight experimantal coursgg,
called the.Man $efiea,.was instituted at Ptrrdue for the purpose of o
improvihg the socialldimenéions of engineerﬁng eﬂuéation: Eagh )
course Qas to address itself to a specific topic and, hopefuliy,

demonstréte the value of -synthesizing mu]tip]e-perspéctives into

interdisciplinary approaches to problem’solvinq. Each course was
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to be team.taught by at least one fecu1ty member from the'Schpols or - v .L.
Ehgineering and at”least one faculty member from une of the other

schools with{n the University. The classes were to ‘be truly inter;

qiscibtinary - putting together in the same classroom, at the sqme

time, faeulty'from'Engineering, Philosophy, Economics, Fine Arts,

Soc1o]ogy, B1ology, Pol1t1ca1 Sc1ence, Agr1cu1ture, and Industr1a1 A

Management 1n.various combinations. .In this way, n non- -technical per- .
e A .

) spectﬁves could be incérporated into the problem-solv1ng process which

ié the fund&mental charqcteristic of the engiheerihg profess?on.

The rC-Irses were magde possible through a grant from the Alfred
P S]oan Foundation. In order to aid the reader in understand1ng. R
the breadth of coursé ofiferings and the diuersjtyygf feculty ini ; ‘
volved, a br}ef description of each course will be presented. Vl

L , . N .~
Man,'Aesthetics and Public Works discussed those man-made struc-

tures which are not considered or defined as architecture, but’ which

are made for pract1ca1 use; often w1th0ut gesthetic cons1derat1on _ r
Bridges, dams, watertowers, gas tanks, silos, super—h1ghways are

typical of the structures which were discussed. Visual polution and

man's relationship w1th nature were considered whep the class d1s—'

cussed:man's resgpns1b111ty for creating h1s own env1ronment. Faculty ’

~ q‘ .
represented Civil Engineering, Bio]ogy, and Creative. Arts.

yan and Energy_prov1ded student and faculty 1nteratt1on by.

establishing task forces which atta&ked various different P nb]emg,¢

related to the energy dilemma. Lectures were used only when factual

backgroundwmaterial was needed to establish a foundation knowledge

1
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“and to !rov1de course cont1nu1ty Faeulty represented Chemical
Engineering, Economics,th%tory, Polit1ca1 Science, Nuclear Engineering,
and Mechan\tal Eng1neer1ng SN '

Man and the Environment c#nsidered cultural att1tudes towards

nature, legal precedents for goyerhmental 1ntervent1on, as well as
strateg1es of regulat1on The specifto cases- of water and air’pol-
1ut1on, sol1d wastes and 1and use control were used tosexplore the
envaronmenta] crisis.’ Engineer1ng aspects of the env1ronmenta1 prob—
lem and their relationship to~pub11c policy wure considered in explor="
ing pollg{‘alternatiyes.and in cons1der1ng their engineering 1mp11cdt1ons.
Also considered were the-eritéria used to assess the humari costs’of
growth and development, as well as the possible dmpect on different
groups'of'the.parious policy options available. ' Faculty representedf
. Po]itieal Scieﬁ%e, Phi]osophy, Economics ,- and Tivil Engineering.-

Man and Health Care In addition to consideration of 'the contri-

o’

but1ons :0f the bas1c sciences and eng1neer1ng to med1ca1 progress, the
soc1oeconom1c and political aspects of the pub11c expectat1ons with
respect to health care were examinéd. The components of t;e hea]th
care system, 1nst1tut1ons and personnel, were Fna]yzed in detail.

The application of the techniques of systems analysis to secur1ng thé
opt¥mum ut1l1zat1on of "the health care system was emphas1zed This
.course also focused on th7 problems‘of the consumer- patient and his
rlghts and expectations, health maintenance and disease prevention,
treatment for d1;ease, access1b1]1ty of health care, and f1nanc1ng

the health care system Faculty represented Soc1ology, Pol1t1caf/
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. 4 . . ) ) ‘\ .
Science, Aeronauttcs and Astronaut1 . History, and”Industrial Engineeringe—

N ' _Man as Engineer 1n History was a study of the histonical development

' -

. of engineering theory and practice arid of the role of the eng1neer 1n

h1story and soc1ety The course had two maJor th?usts -a d1scuss1on of

(

the s1gn1f1cant advanébs in eng1neer1ng knowledge, and a study of both -

the 1mpact that existing social. and economic forces "had on.the work of "y

-

: eng1neers and the impact that those: engineers -had in turn on the ecbnom1es

and societ1es in ‘which they worked. Facu]ty represented History,

[ 4

Econom1cs, ‘and Mechan1ca1 Engineer1ng

)

Man and Law Enforqement took a comprehens1ve look at law enforcement .

' ...j' po]1c1es and processes in the Un1ted States The course. considered not

' .\\,5 only street crime, but wh1te co]lar cr1me, political crime, corporat1on ' .
‘ . ) cr1m1na1 v101at1og§] environmental cr1m1na1 offenses, and organized s@
crime. Faculty represented‘Pdﬁ1t1ca1 Science, Industr1a1 Management, .
and Industr1a1 Engineer1ng. f o ' ) ,/}'
Man and his Models considered various analxttcal and computer | o

simulation models of human behavior and attempted to assess their
tdrrent and potential contribution to the improvement.of social'systems.
Facu]ty represented Industr1a1 Eng1neer1ng and.Sociology.

. Technology and Values was concerned with the impact of science

and technology on emerging personal and societal value systems, as we]T
R as the development oﬂrpgﬁfiical means by whichk human values may~§uide

future techno]ogica]'considerations 'The .role of'industry, educational’

and research establishments, government, and man were examined in light

of both optimistic and pess1m1st1c views of technology Some specific

.
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points of discussion were the following: ’techn01091ca1'goa1s and .
forecasts, corporate and moral conf11cts, eth1cs of ecpnomic growth, '
value system changes, ‘nature of work, alienation and freedom. teeh-
: ’ . no]ogical benef1ts of social,. po]1t1ca1, and economic reform, and
| personal obligat1ons to soc1ety Faculty represented Mechan1ca1
Eng1neering, Industrial Management, Administrative Sc1ence, Pol1t1ca1
- Sc1ence, and representatives from. the Campus Ministry.
As an 1ntegra1 part of the proJect, a ser1es of ongoing evalua-
‘t1on\§tud1es was 1nst1tuted to document the development, executwon,
and imsact of these: courses on students and. facu]ty - This paper g

e

reports the findings of .a series of quest1onna1res given to facu]ty

~
—r

"and students who part1c1pated in the first offer1ngs of the’ Man Ser1es.
In evaluating the Man Ser1es, a number of factors had to be con- -
, sidered Probab]y the most difficult was to determine what the courses:
had in common, other than the fact that they were taught hy interdis-
C1p11nary teams. It would seem obv1ous that since thé 1ssues which
served- as the foc1 of the courses ware different for, each course, the
actual, course content was not the end towards which the, series was

f

d1rected. Thus, the eva]uat1on of the series as a whole d1d not need

—_—

to address itself to specific course content.

Furthermore, while the underlying motivation for the institution
of the Man Series was aimed at engineering students, these were not the .
only. students anticipated in the course The courses were cross-listed
in each school represented by the facu]ty compr1s1ng the 1nterd1sc1p11nary
teams and sought to attract students from all parts of the Un1vers1ty
This dlvers1ty of students would, it was hoped, further enhance the

L

presentation of a broad spectrum of ideas and perspect1ves on an

ﬁ\—\issue. S “\

|
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' Thirdly, g;nce the courses were electives,. it was possible that the'
students who chose to take a Man Ser:es course (especially the engineering
students) would be more inclined to pursue broad perspectjves and a
d1vers1ty of ideas than students who chose other, more traditional
electives. - '. S . N
Ih order to determihe specific goals for the.§er1es. the Man
Series Goeﬁs Inventory was ‘developed. This inventory listed a group .
of educational goals selected from the ETS‘Institut1dne] Goals In-
. ventory; the.reéémmEhdetions of the’American Society of Engineer}hg
Education Report, "LiberalnLearning for the Engineer;" the Sloan
Foundation Annual Report, 1972; the Man Serie#’grant proposal to the
Sloan Foundat1ong and from interviews conducted with the "lead pro- '
fessors" of each ‘course. TWe]ve goals were rated as "Extremely"'orr
"Very" 1mportant goals of. the series as{g Nho]e by over 80% of the
fhculty who were 1nvo]ved 1n the Man Ser1es In this way, a manage- >
able set of usable 'goals was determ1ned for the series without re-
gard to ‘any specific’ course content. - d
y The second cons1derat1on alluded to above concerned the d1vers1ty
of students who would be attracted to the courses. The student
questionnaires asked for demograph1c information fg that‘the'anaj&ses
could_dist1nguish endineers from non—enéineers. This considerationf_
was further alleviated by the fact that the goals were worded so that ‘
most of them did not directly address eng1neers
The third problem, that of possible entry differences, was dealt
with by the use of a control group.. A course in abnormal psycho]og}_ .
was chosen to serve this function because it had approx1mate19rthe

'same number of students as the total.Man Series and had a wide di-



. , ..\‘.]
versxty of students. including a humber of eng1neer1ng students. Also, .

the abnormal psychology course is a popular e]ective for many’students ,

~ as well as being d requ1red courge.for others; and 1tjconsistent1y rqtes
. highly on student eva]uat1ons.

v . -The goals whyeh were rated h1ghest in 1mportance by the Man Ser1es ¢

facu1ty as goals of*the series as a whole are listed in Tab]e 1.

Eiqht of these ten goals were presented to the students enrolled in

the Man Series and the Abndrma] Psycho]ogy courses during the. f1rst

week Of classes s part of the Man Series Preliminary Survey. Th1§f.., '

he-eresent d1scuss1on The students were askedVt

survey includled 3-number of oti.:r educational goals and other items’
not relevant té/ﬁf

. rate the goals on three dimensions: importance to themse]ves, achieve-
Lo ment- o far at Purdue, and achievement expected in the course in wh1ch
the quest1onna1re was given to them. In order to test the hypothes1s h
that the eng1neers enrolied in the Man Ser1es were more socially
conscious-or were more 1nclined to sympath1ze,wnth 1nterd1sc1p11ndry
efforts-and thus wouldibe the very engineers who would benefit .
least from exposure to the Man Series, the responses of the engineers
v . . in the two groups (Man Ser1es vs. Abnormal Psychology) were compared-
by means of the chi square test “for s1gn1f1cance of differences These
data are.presented in Table 1. '
‘< It is plainly clear from Table 1 that the only goal on which the
groups differed on importence ratihgs was number 2¢ "Fo critically
. . “ evaluate ‘the prevailing practices and values in Amerieén Society."
Thirty- f1ve percent of the Man Series engineers rated this goa]

extremely 1mportant, while only 6% of the Psychology engmeerc rated

it extremely important. .Likewise, in ratings “of aoh1evement thus far at

-
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Purdue, the g}oups‘y1ffered only én goal‘number 3, "To dbvelop awareness

of and sensitivity to the broad social dimensions of‘contempbrary-engfd¥

eering pract1ce.f "Ip'this case 29% of the Psychology engiheers 1hd1cated |

much achieyement, wh1le only 6% of the Man Ser1es engineers 1nd1cated
much achievement. The expected ach1evementsrat1ngs differed quite ; .

significantly on most of the goals, and given the nature of the two groups,

~
¢

. %.
this is not surprising Since the psychology course was not aimed at these

goals.. The data from the Man Series courses alone showed no consiStent
¢ . 4 (XY

“” differences bétweqn courses on any,of the seé1gs.’ Thus, these data

suggested that the e?gineérs whu were enrolled in Man Series courses were:

not different frOm those, eng1neers erirolled.in an arb1t:ar1ly-se1ected,

non-technical e]ective' and these enq1neers were fa1r1y honogenéous across
Man Series coyrses in the1r ratings of these educational goals, Further-
mdye. the ratfings of all respondents in the Man Spr1es did not differ’

. . . -3 .
_consistently between courses across all dimensions of the ratings.

¢ At the end of the semester, the Man.Series*Conse Survey was admin-

istered in c]asé during the last week of classes.® A similar questionnaire .

 .was given to the students in the- psychology course: Studentiiwere askeq

. to rate thei; couf%e as to general quality, difficu]ty,/and interegt as
well as a number of other items.. Included were the goq]s of Table 1.
with two ﬁore-goals added. Studgnts.wére §skeH.to fate the goaf§ on t&;
dimgnsions: their importance to them and whether they were.achieved in
the.course. As w{th the preliminary survey, ;he importance ratings did

. not differ consistently between Man Series courses.  However, the courses
diAfered significantly in achievement on all but one 9f the gda]é-thé

one which was consistently rated lowest in achievement across courses.

’ The percentage ratings by course for achievement are shown
’ .
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in Table II. .with~few exteptfons, the students' expectattons ef}eeded
\ “their percewved ach1evement Where the perceivﬁd achievement was ._
:greater than ‘the expected ach1evement, it is 1nd1cated in the d1ffer—‘
ence row as a.negatnve number ot S U '
Students were asked to give a generaI rating o4"the1r cOurse | “
using a scaIe of "ExceIIent" “Good" "Avefage", “Ea1r", or "Poor |
as well as an 1nd1cat1on of"’ the1r 1nterest (from Very h1gh to Very low)
co \and how: difficu\t they thoughtthe course was (from Very difficult to
.Very easy). The 1mportance pat1ngs of the goals in ‘general were rnot ",
..s1gn1f1cantly torrelated W1th "the general rat1ngs or d1fffcu]ty ratings.
.- On the other hand, all but one of the ach1evement ratings were signi-
o flcant]y correlated (p < 001) w1th generaI rat1ngs of the cou}se
and with 1nterest rat1ngs. “None of the rat1ngs of the goaIs, on e1ther
the 1mportance \'atmgs or ach1evement ratmgs, were corre]ated §1gn1f1—
cantly with d1ff1cu1ty ratfhgs ' o - > ‘.
| Students were asked if the course fulfilled the1r expectat1ons
ReSponses to this item were oorreIated s1gn1f3cant1y w1th overall
rating (r = 7641, p < .001) and interest (r = 5044 p < .001).
Students were also asked what they felt‘the objeétives of the course
shpuId be. Their ratings of ach1evement of their objectives were .
also corke]eted with rating of the course (r'= 6845 'p < .001). The
' . corre]at1ons of the ratings of the goals W1th overall rating of the course '
") . .and with interest and difficulty rat1ngs are shown in Table III
| | DISCUSSION | '
In receht years there has been great interest among epgineerinq
schools in 1mprov1ng the 1iberal educat1on of eng1neer1hg students

(ASEE 1968a, 1968b). Wh11e programs a1med at 1mprov1ng the liberal

education of'engfheers are found in many colﬁeges and .universities,
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p few of these'programs 1nc0rﬁorate any evaluation of progr'n goats in

their developmental framework

in educational evaluation (Mager, 1973, P pham. 1973) who emphasize .
behavioral obJeet1ves and spec1f1c cours goaté and tota]]y ignore
general program goa]s and tha means of measuring ¢he1r attainment.

‘ ¢he.present study :emonstrates that students,are capable of

-differentiating very general goals and that achievement of general -

b

goals is related to the overall evaluat1on which a student gives to
a course. _Furthermore, these data also demonstrate that genera]
program goa]s -can be evaluated withput reference to the specific

content of the course - , o *
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