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ABSTRACT . . ’ 0 ' .

This conference waﬁ*des1gned to prov1de 1nformat1on
—-on—the—development—and_Jmﬁlementatlon_ofwseven undergraduate science
courses primarily for non-science majors at Lehigh University, to
——examine-what -ought -to -be. .the objectives of courses such as these in
the liberal arts curriculum, and to describe parallel efforts with
similar educational" objectives at other .institutions..The Leh1gh

courses,.wh1ch are taught on a continuing basis by senior science and’

.engineering faculty, include: (1) chemistry for the consumer
(chemistry); (2) regulation of public safety (metallurgy and
materials eng1neer1ng), (3) the factory of the future (industrial
engineering); (4) tali buildings and urban design (civil )

engineering); (5) computer modeling of our world (chemical " -
engineering); (6) mineral deposits, economics, and world pol1t1cs

- (geology); .and (7) a-course designed to serve as an -introduction to
engineering 'as a problem-solving d1scxp11ne linked to app11catlons of
scientific research and to economic, political, and social interests
in those app11cat1ons. An opportunity was also provided during the

.conference to assess the’ state of a sc1ence and technology 11teracy

~ movement. that has been stead11y growing in ‘power-and influence since
"the late 1970's :and to examine issues related to the development and
tedaching of science and technology literacy courses. (JN) . - °
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In the Spr1ng of 1984 Leh1gh Un1ver51ty was the 51te of a
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nat1onal conference ent1tled “Sc1ence, Technology and . the L1beral

Y

Arts"; The 1m§5d1ate occa51on for hold1ng this conference was a

'

commitment by Lehlgh. to the‘Nat1onal Science Foundation t%at

ILehigh. wouldwdisseminate the resnlts of a NSF-funded curricufum

‘development‘project initiated’four.years earlier-throughﬂthe aow

- defunck NSF dlrectorate for Qu_grehen51ve; A551stance . _to
ﬁ ~;.;-Undergraduate—Scaence_Educatlnn_iCAUSE)4._Lehlgh_chose_toﬁuse“the__________
..occas1on to offer the attendees an, overv1ew of parallel efforts - o
'at other 1nst1tut1ons worhlng towards the same goals as those of,.;
Leh1gh' . project, namely, br1ng1ng sc1ence, mathematlcs and
'vtechnology "llteracy" 1nto the l1bera1 arts curriculum, N | . . o
The Leh1gh conference, then, was much\more than a’ dlsplay of .
what_Lehlgh had'done. ’ It was aﬂ'opportun1ty to assess the state S,
of a. Science and technology llteracy movement ‘that - has been.
“steadlly grow1ng in power and 1nfluence 51nce the late l97Gs. at
. the moment, the key “players" 1n thlS movement are the Nat onal
Science'Fonndat1on, the Congress of the Unlted States, a grow1ng

..~'A )
number of state departments of educatlon, the sloan Foundatlon

.'\'

" together with . the. corps of colleges andn,universities it is

e

‘actively supportlng ~in thlS' area, ~and variods” lnational

" educational assocratlgns, Mov1ng to play a more act1ve role are

6 -
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lthe Association of. American Colleges '(representing some 700
liberal arEs colleges), .the Association for the Advancement p_'of
Science.and, somewhat tentatively thus far, -a number of. corporate»l.
foundations. R S o , o

The movement.is being kept active, in part<at least, by the

' prospect of hundreds of millions of federal dollars likely to be
targeted for improVing the level of competence of ‘the American
people in mathematics and science, zprimarily, and 'in technology
.secondarily. The actiVity reFlects as well authentic concern
over ‘the adequacy of education at'all levels in areasd_that' are'
preconditions' of excellence .in science and Engineering, insOEarn

as these are conceived to be preconditions of national prosperity

-—iné—theedecades—ahead. éuCh4concern;has—heen—voicéd- in highly

—publici:ed—reports4ot the NationaI_Research Council, themﬁationaln
'CommISSIOn on Excellence in Education, the Carnegie Institute for
'Higher Education, the National Science Foundation,‘and the Sloan‘
-Foundation: E5rlier than -these reports-was the actiVity of.;a.
' group of engineering educators organized into the Council for the-;
' Understanding of Technology in. Human Affairs (CUTHA). Founded in
1979, CUTHA .sponsored conferences at MIT (1989), Chatham College
. (1981), and the UDIYGZSlty;Of Maryland (1982),' at each of which

»

’sc1ence, humanities "and engineering faculty tried to articulate‘

-

what it was aobout techﬁology that ‘liberal arts students ought to-
know, and ‘how to teach it to them. .
In retrospect, then, one can see a steady and rapid develop-

7

ment during the past £ive years centered dg calls for significantm
.

modifications' to_existing-elementary, -high schoolz and college

curricula on .behalf.-of increasing'competency levels 1in thosevh'




c.

quantitative and reasoning-skills'relevant to :ag wider public |

- 1nvolVement w1th sc1ent1f1c research, applled science and engl-

°

neer1ng. The mot1ves underlylng these calls are d1verse. Some

¢

reflect ' the same sort of anx1et1es that pervaded the calls"for
educat;onal ~reform follow1ng the launch of Sputnlk in 1957, .now
Q _with- our~ ally Japan Jo1n1ng the Sov1et Unlon as an add1t1onal
threat to our_natlonal wellfbelng. Some motives reflect concerns.l
’ about.the.ahility of the'American populace,_ in .the absence of a
deeper understandingfofmscience'and;technology,:.to deal wlth the‘;
"~ increasingly ‘impértant“_roles_ in our .society of science- and
technology-related policy;makingddecisions; And some,-doubtlessi
f—‘—7~;—f'x:eflec-tv,~'~---fr'om---a---more»'puﬂrelylacademT'c perspective;w~concern~about
| the- adequacy~ of an educational” system that does .not .equip its
students w1th cogn1t1ve tools,fundamental to an act1ve involye-
ment with .powerful -soc1al and egonom1c' forces shap1ng the1r
_physical, SOcial and'politlcal lives.

In the course of the f1ve year development of th1s movement,"

the mean1ng of "l1teracy" in the terms "sc1ence l1teracy" and
'-"technology l1teracy" has barely'been spec1f19d ~ Nor has there
'emerged a preclse spec1f1cat10n of how thzs lxteracy is to he
fitteda'into ‘the;l1beral arts curr1culum, or the “high- schoolb
curriculum, : apart~ from global proposalS' for improving‘ the
teach1ng of science and~mathematics and imposing more strlhgent
. course and competency requ1rements at all levels. Finally, there:
| has been l;ttle 51gn that act1v1sts on behalf of spience and
technology 1iteracy apprec1ate the. distinctive character"of'

. course work in the human1t1es v1s —3-vis course work ‘in science,




'mathematics'-and engineering. .Where the latter are - offered - to-
self-motivated 'students whd _have to master course materials

because_ they w111 be integrated sequentially‘into increasingly'

y sophisticated technical problem-solVi Llls_ they. need:.to
. | ,atQuire, humanities courses have a mo use‘and.?horizontalf
M':character, and are keyedito acquiring . etive,'irather-than
technical problem-solv1ng,: skills. . Inso: s humanities.'stu-'

‘dents are reguired to take'science and mathame ics courses,_'they_f'
generally;lack interest'and motivation, perbaPS‘because theylknow.
that theseamaterials will~not be integrated nto'their subsequent .
learning experiences or profeSSional aCtIVItleS.‘ Ignoring“these

' distinctions Virtually guarantees that new science: and technology.

Literacy courses*_WTlT—not—readily—b

liberal :

arcs curricula,”even“if the neW“cOurses are”. imposed“as require-j"~“*“

. e .
e ! ‘ments. For: all of the sound and fury being expended, one-would"

'_hope to achieve more than has been accomplished to date in ' those
institutions that already require libéral arts students to 'take‘

some !’ ‘number of existing, or specially designed general education,

q

»coursesfin physical science and/or mathematics. SR o 5 ?

"

'.4t".'”aj ConSiderations - such ﬁas these formed the: bachdrop_.for
vﬁehigh s “Science, Technology and the Liberal Arts" ‘conference,f.
"and. informed Lehigh s own prOJect in this ,area, “Elements' of
'ﬂsTechnology in a Liberal Education“ This project required 'the.
development of seven new undergraduate courses, -tolbevtaughtyby
:'senior science and - enqineering faculty on a continuing basis and |
to‘ be: aimed primarily at students not majoring in. science.‘or
_ ,engineering.-l Six of these courses were to be funded out of 4the7

e

NSF/CAUSE grant. The seventh was a "gateway“.course Lhat would




serve as -an introduction,to engineering as. ‘' a problem-solving
v v - . )
dlSClpllne llnked .on the one hand, to appllcatlons of sc1ent1f1c

‘ research .and, on therther,to more paroch1al econom1c, polltlcal

. . L. ’ 3
and social interests. in those appllcat1ons._

. The courses chosen to be.developed under the NSF/cAUcE grant

. weres- Chemistry‘ for the Consumer - (Ned He1ndel, Chemistry

@

Department), The' Regulatlon -of Public Safety (Alan fEense,

/.~ .
Department of Metallurgy and Mater1als Eng1neer1ng), “The- Factory

Ljof the Future (Mlkell Groover, Industrlal Englneerlng), Tall:

: Buildings ‘and Urban Design'(Lynn Beedle,_-C1v1l Eng;neering);

| Computer Mgdelling of Our World (William Schiesser,' Chemical

) ¢ *

Engineering);<‘Mineral Deposits, Economics ~and World Politics

'completing' its- development phase ) The workshop se551ons. were

(Charles.Sclar, Geology).

Each .of the seven ‘Lehigh courses was described .at some.
length' both in plenary and . parallel workshop ‘sessionsa»at,‘the
conference.' --para1c1pants, were “walked» through“' the course.:'

development ‘process, the 1nternal and external eValuatlons to

wh1ch each course and the proJect as a whole were subm1tted the T

p051t1ve and negat1ve exper1ences of the instructor ‘and students

. \

and the current syllabl.; (Each course was taught tw1ce before\
nteract1ve dlscu551ons of the course ob3ect1ves- . format, texts

and alternat1ves were descr1bed and argued in active’ exchanges. :

.Here;‘ as throughout the conference, the overr1d1ng object1ve was-

_to prov1de part1c1pants w1th concrete. and cand1d 1nformat10n that

would' be of d1rect relevance to the1r own curriculum plann1ng

f . . : . T Y

efforts.

e,



'_sess1on presentations,.‘ were ‘on:~ ‘outstanding existing
.sc1ence/technologx literacy courses, at Yale (Robert wheeler and
william Ralph Bennett), Columbia (Herbert Goldstein), and Brown
(Don‘Avery);“ comorehen51ve science, mathematics and technology

literacy \programs. underway, at Syracuse (Gershon Vincow) and

.Polytechnic Institute of New York (Donald Hockney). and the

- . o

.status of Sloan Foundation-funded projects, _reported on by Leon-

Trilling_of MIT, d1rector<of-the regional‘resource-center'set up

by Sloan. ko assist the New England and Middle: Atlantic states -
B o - o ) . AN ' . .

institutionsw to which it had awarded ‘curriculum development

fgrants.|

Over all .thiSeactiv;;y, and the 93 participan?s“from '60

.The non-Lehigh contr1butlons to the conference,b all.plenary_

1nst1tutions who attended hovered the "hidden agenda“ of those‘

“who had- steered Lehigh s "Elements of Technology in a‘ Liberal
Education" proJect: determ1n1ng what ought to be the obJectives
of courses such as these 1n a liberal arts currfculum. - We were

'chmmitted afrom the beginning to the view’ that these needed .to

flow from the broader educational objectives of a- liberal arts_

e

‘“,Jcollege rather than from the . narrower 1nstructional obJectives of

~-curr1cula “for students' majoring in mathematics,. (phys1cal)

science and'engineering. Unfortunately, it is all too often the

case that -current ~science and mathematics. requirements for

human1t1es and soc1al sc1ence students 1mpose on them coursesf of

ithis 1nstructional kind and th1s 1s un1versally acknowledged to.

_have failed to achieve 11teracy in these subJect areas,_ whatever

-ﬁ"literacy. means. 1f‘ . ' R "f‘ B

-

' The  conférence's. keynote. address was. thus deliberately



>

- o
. . -
Ce

,Chosen  ta highlight our concern about the tetms under-which .new

efforts were to ‘be made to 1ncorporate current conceptions - of

literacy in sc1ence, -mathematlcs.and~technology$into.the arts

curriculum,.as well as to articulate what thoSe'conceptionsVQere._'
_ Theuaddress ﬁas.dellvered by -Dr. James M. Banner, Jr., historian, B
founder of the American Association for.the'Advancement of the »;’/)

Amerlcan Colleges in WaShlngton, D C. Dr. Banner noted the need”"

JHumanities, antl Scholar -in Residence.at the AsSociation of

% : .

for students to learn to "...understand sc1ence and technol/gy

as we have long sought to have them understand the other subjectsf

of the course of study .to understand“lee."‘ At the same tIme he

.n

L]

entrre“—undergraduate curr1cu1um is in need of overhaul ‘The

Zchallenge'“i "how to keep knowledge of sc1ence':and technology‘

‘_from becom1ng ~just "another spec1alty of an- over-specialized

faculty, manlfested 'in. Just .another set of électlves in a

‘curr1culum overflow1ng w1th elect1ves.;' The11SSUe 1nstead ;s_how

o ©

'to  have knowledge of‘ sc1ence and technology' permeate.-the
]curr1culum throughout w He called for an understand1ng of both

the nature of reason1ng and the pr1nc1pal methods used in each of

the major f1elds of sc1ence,' eng1neer1ng and :mathematlcs and of

-3how "each is a. product of the soc1al andasymbollc, conf1gurat10nf

of' culture."f These stud1es 1n¥turn must be connected. and fully

'1ntegrated 1nto, not just grafted onto, the undergraduate kiberal

RN

~arts curr1culum.

By pre-arrangement, .Lehigh's-Presidentr pr. ‘Peter Likins,

responded. to Banner's remarks.  Dr. Likins emphasized his concern

P
.-

_ noted this was only "one dimension of the problem" and. that "the



-~ - ) "

, that educated people in the modern world understand the variousb

i 1Y . \.

modes of human thought, and, in particular, that they understand

'"now scientists and engineers think" rather than what they think.,

He noted. important différences between humanists and engineers in'

terms of their approaches to problem solVing. ‘ While "it is . a

-

N ] o L
characteristic of theteducated humanist that he tends to define

2o

problems that he_cannotzsolve,_-it is a characteristic of.~the'
" educated technologist thatfhe'tends-to focus_.his' intellectual.

energy. on defining problems that he can solve". Likins expressed
his disappOintment ‘id the educational -establishmentls. failure

~

.adequately@_to pOlnt \out this difference, a’ difference ,whose*
) . \ ‘ : - B ! ™ .
' explication could well constitute the. theme of this conference.

a -

]

rd

Banner s _and Likins' comment@iset_the;tone_for_much of the
hmwwm.discuSSion__during,the_next_two-days—and—were—particularly——rele-

vant-to the presentations'on the sevep:Lehigh courses..
. ' . . o ‘ . . ) ’ - . . " .. d. . [
~Chemistry for the Consumer examines a small' number* of

"socially 'significant .chemical applications such as the "use of

food’ additives, ‘the licensing and manufacture of -drugs, " the

o

'mdhufacture of plastiqs and paints, and the chemistry of futuref'
energy sources. _'The'_issuesf in which these applications are

. cauoht. up are used as means for exc1ting student--interest in
o jchemical:.concepts. 31Fd: eXample, detergents offertfan "ideal

]

‘vehicle for teaching the relationship between chemical structure,
bonding type, and chemical properties. In this way chemistry and

R its laws are related to important societal problems and values,*

“painlessly" instructing the student in - both

" L The Factory :gf the Future was deSigned as a° vehicle: for |

[discusSing":thel principles.iand technologies :of«‘current ‘nand.'

e
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-

pro;ected automated factory product1on,_ computer-runv'assembly

l1nes,' computer a1ded des1gn, 1ndustr1al %obots; programmable“

‘machine _tools, gi"cetera, the context of the sociallland

econom1c thanges that such product1on engenders.

. . fv. The‘ Regulatlon of Publlc Safety is 1ntended to make"the '

. O
. / -
_:student aware- of the dec1s1on-structure of government regulat1on

<

PN

'g_of the products of modern technology. : It traces the growth of'
::regulatlon : ‘ behalf of public safety 1n bo1ler and pressure-
\._7vessel manufacture, br1dge constructlon, and nuclear power plant:
.construct1on. ‘The approach to the course is suff1c1ently quantl-:“f'p;

tative ' that students ‘can calculate mar@1ns of safety and deter-:°ln.¥f

mlne. the egglneerlng cho1ces to be made in approprlately s1mple

cases, Such calculatlons supplement the. conceptual parts of the

course and are des1gned to show the extent to which guant1tat1ve'

solut1ons to complex problems can and cannot be used as .a subst1-

° \
E]

- tute: for (ult1mately subject1ve) value Judgements,,. N _ N
—//"_/ ‘ | - :l’\\ N ‘
Computer Modellng of.OurMWorld has.as 1ts~pr1ncipal objec- . ‘gff

jt1ves_,an ----- 1ntroduct1on to: ‘1) the formulat1on’ of rmathemat1cal

models ‘for complex soc1o-econom1c-technolog1cal (SET) systems, 2):

the_ detalls of programmlng SET models 1n a standard computer..
'language;‘ and 3)7'the executlon of the model programs .toi gain

o

jnsight 1nto the behav1or of the SET aystems., An emphasis' on‘

o

';both ’quantltatlve modellng and underly1ng gualltatlve judgements
fac111tated by concentratlng on problem :areas wh1ch,.arej
currently of maJor 1nterest and wlll probably remain .important-

~

: throughout the worklng careers of these ,studentsﬂ energy, aix

N, T

3and water pollut;on,‘ populatlon, ,atmospheric carbon?dioxide’ahd'




natural resource deplet1on. T S S .

-

.2

'The_ obJeCt1ve :of Urban Des1g_,and the -SKyscraper ‘is to

i 3

present h parameters that affect the dec1s1on making, “the .

e

plannlng, the des1gn,vthe constructlon, and the operat1onxof tall

LY

LY

bu1ld1ngs, cons1dered- as systems that ‘bring . together many

d1sc1p11nes w1th1n and outs1de of englneer1ng. ) The course pre-

sents the pr1mary profess1onal tools avazlable to, “and ‘commonly
" used by, the var1ous englneer1ng spec1a11t1es 1nvolved in. tall

bu11d1ng des1gn w1th1n the tota} urban context. Top1cal materlal

o . . : ¢

1nclude&: i bu11d1ng 'systems,iaf (structural, mechanlcal,

arch1tectural),:} hef tall bu1ld1ng des1gn team, the’ design ofj’i.

v
.
“e

_“structural .memhers,_ and tak1ng into account potential ,hazards,* T

. natural and man-made. . .
e P - . _' : o o .
-'Mineral>6eposits, Industrlal Development and World Affalrs

9

treats the occurrence, d1strIbutlon, -and econom1c developn«at of

"{BéﬁéEiiélly' 1mportant m1neral depos1ts w1th a view to allow1ng"

,,o

. the students to assess the interaction of soc1al and) pollt1cal
. : D -
,"real1t1es- w1th technOIOgical constra1nts 1n dec1sron mak1ng for
. ’_‘
raw mater1al development. After sett1ng a foundat1on for- the

students on how global tecton1cfvdynam1cs: and° the detailed'_]

, geolog1cal h1story 'of. a reg1on govern the processes by .Which

.ot

Aelements are concentrated to produce po“ent1ally valuable m1neral,_7

B

‘depos1ts,' the econom1c, pol1t1cal, -and technologxcal bas1s for

o

the development of m1neral depos1ts is explored Such strateg1c

commod1t1es as t1n, nlob1um, and germanlum are. s1ngled out for
detalled analys1s of -their occurrence, technologles ava1lable for b

: /"the1r'recovery, and the h1story of the1r commerc1al supply. The

course is‘ thus a blend of the pr1nc1ples of phys1cal geoloéy, |

e ?

-

. 10’,__.. ', : 11 - |
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o

geo-chem1stry, economic-geology, m1neral benef1c1atlon, extLac- f‘

K

e

t1ve metallurgv and econom1cs,  the whole heav1ly seasoned. w1th 4f5f

. -

;the interaction- of modern technolog1cal”developments and _world M;w:':f

o Ly L e L T Tl
pollt1cs. . L : N SRR

R

Each of these courses mot1vates learn1ng techn1cal scienti-

.‘.

.gfic; :mathematlcal and englneer1ng mater1als by d1sclos1ng thelr

JCAN . VJ. .

' emheddedness.”in' press1ng contemporary 1ssues.‘ The techn1cal
material ‘is taught;_ it is not sk;rted or ‘just talked about“_ R
.Rather,' caref és"taken td'show-the students:how _thé dec1s1on-. ’

» . . B . TR

makfng; from -which‘ thejvimpact~of science and: technology on"- ff/:

soc1ety d1rectly flows, is pervaded by knowledgedBases 1n sc1ence

: and eng1neer1ng, knowledge-bases wh1ch 1n turn 1ncorporate mathe-: o ;"'

‘ 4 R o S
v,matles,,in »character1st1c ways.»; Wlthout any understandlng 'Of‘“rfﬁ

’

relevant _subsets of those knowledge—bases,' there is no; way that

‘:"""1nformed dec1s1ons -can- be—made atwthe level of ant1c1pated soc1alf3

'.1mpact,- whether the part1cular case 1nvolves the 1nstallat10n of

o-
e ’

a mun1c1palwnatural gas: storage tank,' the release for' marketlmg}
. 9 RO

of a new drug, offer1ng tax 1ncent1ves for manufactur1ng plant

) '.‘, . . ‘ $ \ Co- l"r!
moderanization, -bu1ld1ng 'a h1gh-r1se off1ce/apartment toweruil

& N N\

ol
N

imposing restrictions on the burn1ng of foss1l fuels_"nn\the;
.. ‘ r-."” . . ’, ) ' " : _\.\,.. ! ! l. :
LT, tAmerlcan m1dwest, . or. subs1d121ng the Wcurrently uneconomncl SRR

A |

_ development of a domest1c extract1on 1ndustry for a strateg1cally} k'ff

Fhy oM .

1mportant metal now‘belng 1mported.from a ‘polltlcally-,unstable ?3§

b

\

\

,neutral, or even. fr1endly, natloﬁ.ryc.,r SRR e .-H”_*foﬁg

All of these courses were developed under the ‘auspices-Loffﬁ’“t

ehlgh's Sc1ence, Technology and Soc1ety Program whose d;rector’ M“
ot
i

" Steven ‘Goldman; was Pr1nc1pal Invest1gator of the NSF grant and

B ' 39- T




es=divector of the project,, along with Alan Pense and Stephen
Ceteliffe, Project Administrator. The continued offering of

these courses, however, will be the responsibility of the College .

of Engimesring and Physical Science in conjunction with the STS
Progran,
THe gateway oourse, “Iatroduction to Technology", was

doveleped in ocordination with the aix MSP/CAUSE-funded courses

and feocuases on the distiactiveness of engineering as a problem-
selving dllﬂlplllo.' while the syllabus pivots about a model of
eajineecing which clearly identifies cnqiq,czinq as Qn element in
» wider systen-of action in which economic and political motives
play formidable roles, a speclal effort is made to distinguish
ongisvezing and physical science. In practice, of course, the
twe everlap extomsively, bot in principle they are distinct, and
this distinction is central to an appreciation of the social ties

ef aegpineering. Initially it was conceived that this course

would @ot be open to engineering majors. As it developed,
however, the eyllabus increasingly centered on a model of engi-
aecTing that was the basis for exploring the non-technical afac-
toes that shape the practice of engineering in the “real world".

ongineering atudants discovered that the course provided a treat-

sent of engineering that was of direct personal interest and
avnilable nowbere else in their curricula, It seems likely,
tesefore, that for the futuze the course will be open to all
stedents, tegardless of major. | |
Pecogricing that the b.&lqh model vas noi&ho: unigue nor

privileged, the conisrence program aimed at presenting a range of

patailel eiforts with sigilar educational objectives at other

g
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institutions. jg o

Robert Wheeler,' Chairman of the'Yale‘PhySiCS Department,

descrlbed a course on applled sc1ence/technology for llberal arts

’ \D—_..;

students -thatg;has been_h1gh1y successful over its' elght 'yeari.

‘three consecut1ve d1screte m1n1 courses of one cred1t each Each .
m1n1-course 1s on a d1fferent self-conta1ned top1c, taught by a;i""
faculty member expert in that area.', ach m1n1 course con1stS'ofﬁl

e1ght lectures and an exam1nat1on, along w1th demonstLat1ons,

[}

. lifetime;»- Under. a s1ngle rubr1c,. students can’ take one, two orgifﬂﬁf.

homework and/or projects. ‘In any given term six m1n1-courses are y{f

offered, and ‘a student can'take all.s1x, for.. s1x cred1ts, or takey

more than three and opt for h1s/her three best grades.-. Recent

top1cs include: laser technology, nuclear sc1ence and technology,

flu1d mechan1cs -1n;unature_“and : technology,_Q b1otechnology,fh

arch1tectural acoust1cs, and aerodynamlcs of a1rcraft.

Wheeler's ‘own m1n1-course, "M1croe1ectron1cs - The Ch1p" is

built around answers to a set of key quest1ons' what is 1t, what

does" 1t do, how is. it organlzed how is 1t made, why 1s it smallr"
whatv is expected in the future? : The sequence of lectures' by

means of . which these quest1ons are answered is- the 'following{

clocks and calculators,' b1nary ar;thmet1c;h electr1c1ty,; atoms;

s1lIcon; the: p-n Junct1on, semi-conductor dev1ces;; the'planar_~=
manufactur1ng process, 11m1ts in nature and in soc1ety. Wheelerl
.uses slides, demonstrat1ons, scholarly and popular reprint

'materfal and 1nvolves the students by referr1ng ‘to. top1cal news.

~

1tems and focuss1ng on the people behind the technology.

“The mini-course program satisfies _Yale s distribution

gp 14



[%requlrement for 11berah arts students of two courses (6 'credits)*Tf‘"“ff

"dln“ scrence and mathemat1cs.;l Enrollment is' -stable m’at

vkhapprox1mately 180 students oer semester, and the fle?1b111ty flk
'£hevfmlnl-course'-format is doubtless part1ally respons1b1e Eoriﬂ
th1s cont1nu1ng popular1ty.__ Faculty canlirespond relatJvely'lil.
’:eas1ly ‘.L student requests for new top1cs-end staff1ng ffa;f
ﬂ151mpler than',for a. trad1t1onal three cred1t course, - Yale‘ hasl;-;r"

'fcerta1nly succeeded in 1ntroduc1ng the often neglected technologyf

':,component into- the arts curr1culum.;'; [. “.v,f'

.

Wlll1am Ralph Ben_ t _vl_Qﬁﬁ Y ley}loffered a. descr1ptlon.-

of hhis-‘ course _nThe Computer- as_,g' hesearch Tool" f.wh;cht'
,Zconsrstently attracts large numbers of human1t1es students, ;lhls;ﬂvlh

,lfvycourse'f1nterest1ngly, .was: 1nstlgated by Bob Wheelez and resultedjf_f:””*

ln a’ book by Bennett, Sc1ence and Englneer1ng Problem-SolV1ngd

withlthe Computer?'that 1s now the text for the course. In: sp1te

g of ‘itsd'rather forb1dd1ng t1tle,'>the book “1s——an——outstandrng“——““r-f
]vehicle for mot1vat1ng learn1ng to use the computer for the sake
' of vits.lusefulness to set up and solve problems that _could : oty
“pract1cally be treated otherw1se except by spec1a11sts. .Forwhrs::
41,presentatlon, Bennett took ‘one chapter-of h1s book, :theA‘one e
ideallng w1th language,o and in'a talk that was ‘as humorous as 'itwjf‘
. was 1nformat1ve, showed how 1mportant character1st1cs of llnguls-'b
tic- structure and llterary style could be dxsclosed and expllored,'-:"ff’.;"é«’c
i‘us1ng s1mple programs well w1th1n the—capab111t1es even of entry-':_gLSfi
‘level programm1ng, 51multaneously draw1ng the student: inﬁva:
.natural .and self-mot1vat1ng way into an apprec1at1on of _thearivx
: relevance of stat1st1cal d1str1butlons.‘to- natural phenomena.

R

. [Those interested ,who-‘do not have, ready access to‘.Professorﬁf'




)

'_{Bennettfs=,book_ can get a feel1ng for. h1s presentatlon from vthe o

- Computerprecreat1ons ‘column ;in’fthel November l983 1ssue ‘offﬂ

>.Scientific ‘American .- magazlne ] Thls course ‘comes closer than

0w

wheeler s to -matching the pedagog1cal strategy of }the;~Leh1gh
courses in embedd1ng the mot1vat1on to'learn techn1cal'material
'in apparently non-techn1cal 1ssues of general 1nterest.---’

Th1s same strategy,,~though w1th a narrower reference, is at

work in. Donald Avery S "Yacht Des1gn" course at Brown Un1vers1ty.

¢ i lP

dYnamICS““Of‘“flu1d ‘Flow" in “the™ two med1a 1inflwh1ch sailboats- B

operate. xiihe second part 1s a des1gn proJect that each student

l- .

-;‘must successfully complete in order to rece1ve credlt for the"

course. The proJect requ1rements are that the student lay down a'

~ /:7".'

/Thel f1rst part of the course 1s an 1ntens1ve 1ntroduct1on to the L

¢

;;full set of cr1ter1a for a funct1onal boat, 1nclud1ng deta1led o

'spec1f1catlons down. to performance, mater1als and cost. The boat_'

'-Experience", is des1gned to teach students someth1ng of the way .

must then be "bu1lt" and dynamlcally "tested"‘ e1ther"in!.fact.f
‘llfrarely, but often enough to have spawned a couple o-‘commerclallp“
V'operations after ﬁraduat1on),* on paper or through _ computer
model 1ncorporat1ng the flu1d dynamlcs component of the‘ course.:ﬁh’ﬁ_
Th1s course, too,._1s a cont1nu1ng success, regularly attract1ng‘ S

'some.4Z,students'each-t1me»offered

.

" Herbert Goldstein of Columbla Un1vers1ty descr1bed fav'new

team-taught - course - w1th wh1ch he has been 1nvolved from " its

beginning three -years.-agoL-‘.-This course,iw "The 'Scientific

L]

scientistsl reason about . the problems .they address. ,‘Goldste1n- o

LI

_teachescthe course togetherww1th,a;mathematician and a biologist.




o

____Ihe__mathematlcs__port1on—of the—coursequ taught f1rst, effec— i

B

}:_ t1vely as a set of SklllS to be used 1n the rest of uthel courSeft“'

valthough a- spec1al effort 1s made to "unpack" thef mathemat1cal

formal1sm and expla1n the relat1onsh1ps*beh1ndmthe—notat1on1-—The—~m~;~_;

!

blology and phys1cs components draw upon or1g1nal documents 'and‘

'-"real“' problems of hxstorlcal and contemporary s1gn1f1cance,'“”

G

;;f?ﬁlnterweav1ng the log1c of sc1ent1f1c problem—solv1ng w1th b1ogra_'.:_-__-'.:.:__‘T
o phy. h1story and phxlosophy of sc1ence.www' : o LT

' Mov1ng away from course presentatlons, Leon Tr1ll1ng offered
juan. overv1eW' of the Sloan Foundatlon s New L1beral Arts v1n1t1a-:f-

t1ve.-v Trllllng descr1bed recent act1v1t1es coOrd1nated by Mrm\\ “

for$ Sloan 1n its capac1ty as. techn1cal resource 1nst1tutlon Tfor‘
yreg}onal l1beral arts colleges that have rece1ved 'f1rst-round
: ESloan _curr1culum development grants, ‘or;-ant1c1pate subsequent_

o partic1pat1on. These act1V1t1es 1nclude faculty developmentlmf

leaves and tra1n1ng,”’conferences, workshops and a fMovable4Sem1élﬁ
nar" that rotates among the part1c1pat1ng 1nst1tutlons.yl Full-
. scale - course development at most of these colleges has only Justh;::
begun, S0 1t was not poss1ble to descr1be projects 1ngdeta1l‘ or'-A:h,Li
7tol'ant1c1pate w1th— any conf1dence the1r- future success.;- AsS
ianyone fam111ar w1th the developmental hlstory of .STSl'programsT

;would 'expect,{ these prOJects are very 1nst1tutxon-spec1f1c fand-{gfwwff

much energy needs to be channeled 1nto art1culat1ng the relevant,:;ﬂ?"

.'and generally unart1culated features of the home 1nst1tut1onrﬁ?“??
h»i_bef°re' lessons.:canf be learned from ‘the: 'exper1ences of othert5 U
']"llnstitutions. To a1d 1n th1s process, MIT w1ll host several "Newrd:
_L1bera1 Arts" faculty 1n a sabbatlcal arrangement dur1ng Zthéu-

- L

i.academ1c year 1984/85 and w1ll offer spec1al1zed summer workshopS f’gﬂ i

v Lo L . . . 3 ) R U
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'”f-_for faculty th1s/summer.'\\1n addltlon, MIT is 1n the process of
:fdeveloplng an; 1ntegrated freshman year at MIT to serve .asffa;;

--"llv1ng laboratory" for New L1beral Arts strateg1es and for theffif"

e

development of curr1cular mater1als.

.. Ideally mathematlcs, sc1ence, technology/englneerlng\ andh.‘;“ -

A\

STS type icourses 'should flow naturally from one into anothf
) .

:;jfbu;ldlng ~o prev1ously acqulred skllls, so that a student canT
enter .more deeply 1nto the mater1al of each success1ve course
-area. : For example,’a mathemat1cs course should not only sat1sfy“;

._;mathemat1cs skllls requ1rements, 1t should also descr1be heﬂiﬁ"

‘0 .

:”.relat1onsh1ps be1ng ”modelled" quant1tat1vely 1n such a way as to.

.prov1de a- foundat1on for the ‘sci nt1f1c and techn1cal materlal,

”fthat‘y w1ll be encountered ‘in sub equent sc1ence and technology_
-4

. : L :
'}englneerlng courses.hv Slmllarly, the sc1ence and eng1neer1ng_ w s

.:courses,v 1f they ut1l1ze approprlate mater1als, Q\\ll fac1l1tate:
" : b '

~

?fenterlng 1nto/ a morg sophlstlcated nalys1s in STS \EBUrses of

i \ .
"Tf{sclence-:and —technology-related soc1al issues’ than 1S»‘currently};:
’hffthefcase,f Two programs, one at Syracuse Un1vers1ty and the other;ff73'
‘at Polytechnlc Inst1tute of New York,attempt to -do just thls,yand:iyff}hpr
presentat1ons on both were made at the conference._, :
Dr. Gershon V1ncow, Dean of Syracuse Unlvers1ty s College ofh»'
”*:]Arts and Sc1ence, summarlzed the1r 1ntegratedlfour course cluster,i;'

?iiﬁfoptlon in sc1ence, technology and STS.f As Arts and Scfence stu-‘ﬂ;L;if}:

':dents at Syracuse must complete a four course cluster Ciﬁ}jﬁhe_-
‘-sc1ences, th1s allowed the relat1vely easy des1gn of a comprehen-
,s1ve, 1ntegrated ser1es 1nvolv1ng three ma1n features..

C lj'> 1ntroductlon to sc1ent1f1c llteracy - a two-semeéter




. chemistry, geolegy, or physies .. .

' ;ﬁ1ntroductory course 1n b1ology

' ”a“1nvolv1ng a laboratory. :lﬂ*"“’”"',

ZF”vi72)':1ntroductlon to technolog1cal llteracy - a one-semester

E course'_1nvolv1ng lectures on concepts of eng1neer1ng w1th

f”accompany1ng m1crocomputer-based—‘laboratory-~component o plus;ﬂiyl

{spec1f1c 'appl1catlons of technology and appl1ed sc1ence drawn?ffwﬁ“r%

n from the f1eld of sc1ence taken by the student. L

_“asgﬁgv_‘\Q) a course focused on understand1ng the 1mpact of sc1enCeﬁ;f;¢,pr

and technology on soclety.; In th1s course each clas breaks up7if'?7

\

f;nto_.small d1scussxon sectxons on- part1cular soclo—te hn1cal"_~ﬂy_;

_;problems relevant to the part1cular f1eld of sc1ence€'onlivhich;>‘
| they have chosen to focus. 3;].5, ?j"‘ "7““$>g;g'wi - (S(i-.f RN

The th1rd course 1n the sequence, +the 1ntroduction to :

technolog1cal l1teracy S‘ the most un1gue and deserves ‘some"'

tQ{Vn;speclal ment1on._. The f1rst part of the 'course,' ent1tled Thef*’

V

'7~$£Eng1neer1ng Approach, conta1ns three maJor components as outl1nedf

A ," . . . JES T

“?g¢}below iand a ser1es of mlqro conputer-based laboratory games that;fw?‘

f'1llustrate the bas1c eng1neer1ng themes.“ In the latter part of[ﬁffk 3

;théJﬁcqurse" as - noted above, ;students break out 1nto 1nd1V1dual;1f*

bvsections-'b ‘~look-: at techn1cal appl1cat1ons related thf-theffdf;fﬁ
"npart1cular sc1ent1f1c area on wh1ch they are focus1ng..fﬁ¥f i
e e " COURSE- cowmmfr V.f_'_"_ e

; l. Descr1pt1on of Selected Major Eng1neer1ng Developments

. A Computers and Communlcatlons.-
"~ B. :Structures’ ‘and- Dynamlc Mach1nery.
. Ce Energy Conversiom. .. ' '
" Do . New. Mater1als--Electron1c, Structural and Chemxcal
'"E. Instrumentat1on and Measurement..' .

—

2. Principlés of Engineering-Design.” - .




N fT,Optlmlzatlon, Trade-offs and‘Decision-Making. =~ T
' ljc;~eredback and rStability. o et il T -

- o ' 'D.. Enerdy’and S1gna1 -Conversioni - -t G o ,
Vo BRI E,feInstrumentat1on_ ~and* Measurement inv~the Des1gn

A ~
R
4 A
-\\ ) -
\\. . . B .
,'.\ : T3 =

S : iab _and,Nonquant1f1ab1e Parameters.-,‘ o
:;.B. Des1gn1ng Aga1nst Large:Numbers of Interact1ng
,*j‘,‘ Var1ab1es and Conf11ct1ng Constralnts. g
; 4. Cq.  Examples: :from-Mass Transportation,. Nuclear
Vo R }_;QL Energyy’ Health Serv1ce Industr1es, and Resource
I Allocat1on.;,a= _ : : : . "
v Ders The Element of—Cost—f'

“\..«

:f_Th teach1ng mode 1nc1udes lectures and a’ laboratory Wlth

LQ#«wassignments'“pon computer - s1mu1ated des1gns and dec1s1on

3 . oL et

l,_tassessments.a

"”uﬁcluster ‘....based on a’ sat1sfy1ng exper1encef n the f1rst year'd n;ﬂm

'“l,fsc1ence course."

"lems ar1s1ng from these appllcat1ons." He went on‘to‘stressifthe{ff-

- '1mportance of remember1ng that these stu'enti‘

not“sc1ence or mathemat1CS\maJors,j;;w

”aduates,

ellsoc1a1 sc1ence“under

and that "1t is-essentialithat..we des1gn 11ve1y courses to 'cap-ﬁﬁ
- - : : \ua

\,‘,

A ture; } [the1 .

sc1ence:“and ~j;_>*;

. a s11ght1y d1fferent\fr'h

technlcally-]fﬁj"lb

olytechnlc does have a number of l;beralEhé}?;f




: “jartsjmajors; These students are requ1red to take a core curr1cu-s S

“lum- based;_ as Human1t1es and Soc1al Sc1ence Dlv1s1on Chalrman,

Don“ Hockney put 1t,A7“on the 1dea that a well-educated llberal

farts undergraduate should be exposed to the man-made, 1n both 1ts

technologlcal -and. trad1tlonal'nforms.“ The Acore;wcons1sts5~kf

'“TeCh"°1°9Y and Soc1ety 1n Hlstorlcal Perspectlve“ and a phy51calg’Mw E

;flaboratory and carry1ng 4 cred1ts ap1ece.- Dur1ng he:fsecond;ﬁf!ffff

oforty-elght creditf hours . ‘and” 1s requ1red of »all:*humanities,;

_Journal1sm,; and soo;al sc1ence.majors.;~ The core.:amounts .toiQTﬁu
- almost half'of the 146 total hours requ1red for graduat1on._ The
Freshman' core cons1sts of a year-long Sequence,gg"The- World f;il;ﬁti;

*Mathemat1cs and Computers“ (8 cred1ts),:va three credﬂt course;'H

‘sc1ence course w1th laboratoay,ﬂ“The Phys1cal World“ (4 cred1ts).

._ﬂ

"The Sophomore core cont1nues w1th two more sc1ence-based courses,n

"The B1ologlcal World“ and "The Behavor1al World" ueach,wlth -

'isemester of the Sophomore year,_ the student also takes “Eth1c59

and Technology“ (3 cred1ts), wh1ch 1s des1gned to exam1ne some of

n“the bas1c eth1cal theorles of human act1on and how these relate¢~:ﬂA

R

to' technolog1cal maklng and us1ng."' lTh Junlor year ,core;;ff R

./. ‘ ot v‘.; .
cont1nues w1th a ser1es of four spec1f1c, STS type courses, eachj”

'fSoc1ety,“, and “Energy Technology and Soc1al Issues“ii

. U

-_,of whlch 1s des1gned to explore 1n some depth a. part1cular facet

of - the general'telat1onsh1p between"sc1ence,’ technology :‘land

soc1ety. , The courses 1nclude°*; "Materlals and Soc1al Issues

‘"Mach1nes~: Extens1ons of Man,“'“Informat1on, Commun1cat1on,'and7f

a

each). FIDGIIY. ln the Senlor year the student 1s asked to drawg;f”'"”j

all th1s mater1al together and to demonstrate-a

_connected andf

omprehens1ve understand1ng of 1t. The f1rst semester 1ncludes a

(31 cred1ts{f:j'“‘;




. 'course,’ approprlately ent1tled ""The Mak1ng of Connect1ons '(3‘\$4 L

:_credits), wh1ch is 1ntended to draw out the bas1c~;1ssues' and

general relat1onsh1ps 1ntroduced by the prev1ous courses‘--top1cs

-:such\ as_ the relat1onsh1p between mach1nes and human nature, ;'

‘etween freedom ,and the 1nd1v1dual 1n a technOLog1cal soc1ety,

o nd between probable futures and alternat1ve soc1al pollc1es.finfduf

l1ght of rap1d sc1ent1f1c and technolog1ca1 change.r In add1t1on,

e ]the student 1s requ1red to do an 1nd1v1dual1zed, year long sen1or'ﬁ.

tafcred1ts).-~ o

.student 1n a natural way f1rst to mathemat1cs, then to the bas1c

fﬁfsc1encesr--natural blolog1ca1, and human-- and technology, and

"iﬁfif1nally to the1r soc1al contex:

d1splay both a comprehens1ve general STS understand1ng and ..

<

-ysem1nar/thes1s. proJect culm1nat1ng 1n anﬁ extenslve paperftTT;7cif

o The' total package of fourteen courses thus 1ntroduces theﬁ:¢ ff}f

YIn the end 1t asks the student fj55

'““;more: detalled spec1f1c understand1ng of a part1cular 1ssue. a;i]cﬁ

’:f-reflected »ini the sen1or thes1s pronect..v It 1s prec1sely th1s ;:“d

o,

:iklnd of 1ntegrated understandlng of sc1ence*and technology that

we—~would——argue—1s—called‘for“in“an—undergraduate*~llberal‘"arts

"j;sc1ent1f1c or techn1cally-or1ented profess1onals~ ‘Furthermore,
afyef!would argue that ‘this k1nd of understand1ng would be equally

5¥ffvaluable for th1s latter group of students as well

'"3,¢'pﬁf« The 11m1tat1ons Of - -an; already full program prevented heﬁbw

1nclus1on _ esentat1ons on*allwof the valuable sc1ence aid

technology l1teracy courses presently be1ng-offered—ﬂ««Many"of

A-educat1on and prec1sely that wh1ch can, at most, reasonably be {f‘=-hf

*expected f students who do not have the 1ncl1nat1on to become;{ffl"




these have been descr1bed at prev1ous conferences, 1nclud1ng one,“ff

ot

L er the Fundamentals of Eng1neer1ng 1n a L1beral Educatlon hostedhﬁf.ﬁ
' by Leh1gh 1n 1981,' and those sponsored by CUTHA at MIT ‘in 1980,
Chatham College 1n 1981, and the Un1vers1ty of Maryland 1n 1982
Several efforts_,are worthy f_ spec1al note, however. The
Department of Technology and Soc1ety at SUNY—Stony Brook offers al'
erles .Jof ~courses des1gned espec1ally for w.non-eng1neerlng’;

”:studentsfland 1nclud1ng' :- "People, Technology and Societyfﬁi‘

e "patterns of Problem .S°1V1ngu “and’ '“The Soc1etal 'Impact ‘of3f -
.u Computers._{ Other, more general,_ STS courses are also offered ij;;;;;
Another program of 1nterest 1s the Values, Technology and Soc1ety@?;ff;%
rogram Tét“ tanford Un1vers1ty, 1n wh1ch all students are ‘§4iﬂﬁf*ff
qulred to take at least one course related to technology. ; Clvllfhjfflf

Englheerlng Professor Dav1d B1111ngton of Pr1nceton Un1vers1tyff7ﬁ3**

' offers part1cularly 1ntrlgu1ng course,j "Structures and tthe-;: ;

o Urban Env1ronment.fy It is des1gned to relate an understand1ng offsfl‘ﬂ*
e oo g A
the sc1ent1f1c and techn1ca1 ratlonale beh1nd theﬁstructural,form'“-v

D

| of- large-scale publlc works to the1r soc1etal context,*faestheticT

1mage? and~‘ the f symbol1c mean1n9 fff:these~{istructures£1

Bllllngton~s knowledge of—eng1neer1ng~~—both h1stor1c and contem-—————ﬁ

porary, comb1ned w1th h1s perceptlve aesthet1c 1ns1ght makes th1s _l?‘"

'oneuof the most 1nstruct1ve of such courses.‘f . 'Tf7ya 'f_f(>k;f\“

]

*Ultlmate : the key to the success of all these courses fand;j

e programs_v’llesJ '” the1r recognltlon jof _the;f neces51ty -&of,y"

R 3 : Ky
o

1ntegrat1ng ;sc1enc, and technology w1th the1r soc1etal context;>”




AR L :;

”1f well, 1s ‘a conceptuallzatlon of technology as a soc1al process,,f ST

5_;faf;‘ conceptuallzat1on that dlst1ngulshes the~ art1facts and
Processes that embodv the work of the englneer wzthln tbe. roader '“T”ﬁ;?

'complex of soc1al processes that shape and deflne that work by

v

prOV1d1ng englneers w1th the1r problems and at the same tbme yg“'.“

sett1ng many of the parameters~w1th1n wh1ch the eng1neer must
. cet ~ . . ) L . - '71 : .
- solve those problems?-f;:ﬁz;;gg ‘J-r . - Y

G1ven th1s starthg p01nt,{ it is not enougn merely to teach ]ﬁ?ff

l1beral arts students the same mathematlcs, the same sc1ence, or,“

\...

the same eng1neer1ng mater1als that are taught to majors 1n thosef
f1elds.> Watered down or. gussxed up, these mater1als w1ll fa1l to
make an 1mpre551on 1f the teach1ng of them does not recognlze and
- make ;expl1c1t the complex soclal process in wh1ch the sc1ence,

the 'eng1neer1ng, and the mathemat1cs are woven 1nto a' whole’“‘“;

i}.cloth T:It is prec1sely th1s 1mage that CUTHA s- publiéatlon, The;"

Weaver,, tr1es _to: convey through 1ts t1tle.'

"»5 We need to have a. hol1st1c understand1ng of what we mean by'f__?:f

‘-\

”:the‘v"llteracy we are try1ng to ach1eve. _ The mathemat1cs, the

sc1ence and the technology, yes even the computer, should be seen

.o

,;a‘“ elements w1th1n a w1der 1ntellectual and soc1al framework

g

- Educat1onal 1nst1tutlons ‘con51der1ng new courses, 1n _this - area

. need to artlculate the object1ves of those courses and,.- n- the

' case of ex1st1ng dlstr1but1on requ1remenf courses, w1ll llkely
':;_have'to reconcelve the1r goals.; Mathematrts, computer, sc1ence, o
' iiand technolwgylliteracy courses should be de51gned to.,meet the

cd

iﬁ'?f*educat1onal fweeds of 11beral arts students,'cand not cons1st Ff'-”a‘y

;;1ntroductory 1nstructlona1 'er1als su1table for majors in: those

'-'.f1elds to. bu11d upo,,.' BEA

r
RS




' ;study1ng. 'wSuch understand1ng wlll not make a sc1ent1f1c“or. -

el pol1t1tal m111eu whzch -perforcefsu;' nds arl sc1ent1f1c .and .

SR R I e . .' Do ._,/
9_.,‘ . E s

Tak1ng educatlonal goals as the object1Ve would suggest that'

e j'students should become fam1l1ar w1th sc1ent1f1c and technolog1cal‘-
»reaSGning,-»with. major current Luucepc 5 an "method010g1es, and

_1with design and model1ng strateqxes in the d1sc1911ne[s] they are

';techn1cal expert out of any l1beral arts student, although 1t may_'

_make hrm/her more aware of the complex ;soc1al, economic and

.-

j

' ”h”technologlcal dec1s1on-mak1ng.._ The educatlonal s1gn1f1cance'”of

' ;?thls k1nd of “ﬁlteracy" 1s nonetheless v1tal, serv1ng as 1t does

2 - - ~

. "\ _
d1mens1ons-‘are"no less express1ve of what it means to be “human

Jthan are llterature, phllosophy, art, rel1glon,‘or h1story. pr,"'

o o -

. be . 1gnorant of mathematxcs, sc1ence, or eng1neer1ng is  to be .

1gnorant of; some of Manklnd s greatest ach1evements as well

::t 1llum1nate ~fundamental d1mens1ons ‘of " our human1ty. ;»yhesefgfﬂ D

;}some of Mank1nd s greatest fallures., That th1s is. true of the‘f;[

\-,

‘.iother human1t1es as well, suggests that the 1mportance of mathe-- s

s

'Qwith'fliteracy'in.art, mus1c, poetry,l_l1terature, h1story

el

v£§£erar f‘ither h1gher, nor lower. T "ﬂ_‘L\ﬂtf_ | cf

Sl

Whlle much- of th1s has been recognlzed for ‘some “time;, we

A

have- not always sought for our l1beral.arts students what .we"

_b

. 5hould have in 'the way of sc1ence and -mathemat1cs educat1on,

"_ylett1ng 1nstead a: m1n1mal number of 1ntroductory courses des1gned

H'j}gfor majors fulf1ll an arb1t1ary and numer1cally def1ned requ1req;

o~

o - ~

\!

'ifment. Beyond th1s, few 1f any"schools,_'untll recently, have

yrequlred the1r llberal arts students to learn about eng1neer;ng,'-'

_V-mat1cal,' sc1ent1f;c,"dr techn1cal l1teracy should be on a _paruu"7




- Because an understanding of. eng1neer1ng 1s central to' an under€f5j
LT T ) . ‘-; . ) ;- '*“——M"—____ - ,,‘_.‘ -
‘stand1ng ':of'* eifbroader psoc1al process 1nterpretatlon-"of;3‘f

P
technology, th1s is doubly unfortunate. Englneeﬁ1ng is d1fferentﬂ{'

1'

o a ) o7 \\’ \
from ;sc{EHée and an apprec1at10n of the ways in wh1ch engLneérs"

R \ C LT

v?define“ and solye thelr problems needs to" be Acult1vatedL';ﬁ%he»

AN 7

N technology l1teracy courses descr1bed above attempt o do‘ justff

that :--to reveal how eng1neers must factor_ soc1al \\polltlcal,

cakd .
~_ ¢ -

legal ,econom1c, and aesthet1c cons1derat1ons Lnto the1r deflnl-gff

LTt

tlons ofr what the1r problems are,i'and then 1nto parametersuxof*

i

Assumlng,v' then, ‘ that :ag.case has been» made

educatlonal va11d1ty of sc1ence and technology ]*teracy_lltl”
';Whét tCé ' ben sa1d 1n summary about the d1rect1onk wh1ch

s

.courses ought to take° CourSes des1gned to fulf1ll requ1rement”

;\\

for l1beral ths students 1n mathematlcs, ‘the sc1ences,

gy e

iters, eng1neer1ng and technology need'to be des1gned from' the

v

outset w1th the understand1ng that the mot1vat1ons and 9dnceptual

b u,

.. or1enta 1on of arts students w1ll be rad1cally° dlfferent from

° e

*;those" f ma]ors 1n these f1elds.. The courses.w1ll need .tof{"

Astructured around. educat1onal goals that draw their value frém
enr1ch1ng ;he dnd1v1dual student 3 personaé encounter,&;;;.w

»0-

tary vers1ons of 1nstructlonally based courses,

.

‘ ;ntr1ns1cally _ch 11eng1ng Aor at all_

Aruitoxt provided by Eic:



a8 2 distinetive problem=solving discipline; presentation of
e ol concepts and methodologies in that discipliné; descrip-

tiea and at least qualitative analysis of the ‘discipline's

;]
euztent thevtetical wodels., Mathematics courses for liberal arts

studonts should be taught with a view to subsequent science and:

ongineering or technology courses that they will have to take,
azd en offort must be made to artizulate qualitatively the rela-

sionanips being modelled by equations and functions. .

Al of this, in turn, should point toward a deeper and horg
- esaprehensive uodotltlnding by the student of the complex éocial
eontent within which scientific and technological act1v1t1es find

(

thair plece. This can be explored mozre closely 1n sws types of

exises which becausa of this lack of a well-developed basg in

sathesatics, science, and engineering now seem, and often Are,

supseficial, All this will take time, effort and money. Most of

it will take npoetal' administrative support , to -provide the
eaviconaent ‘necessary for faculty td take teally new approaéhes
to designing the coursss required, Obviously, theAjob will not
e an easy one, but if it is worth doing at all, this, oz

something like i¢, would appear to be the on1§ way worth doiég’_

AU ortheimore, the nont likely alternative, ngen the vested

intezeste amarging on bshalf of doing something on behalf of

seience and vechaology literacy programming, is»that a lot of
tine, effore and -oniy will be spent anyway, and the outcome will

be no more impressive than the lasting'ipﬁaé; of the post-Sputnik

tronovatioas which, bhad thoy-been_app:opriately:designed_for- a

banic nhdqzttlndinq of science and technoiogy ‘as described



-

above, would have obviated the neéd.for'promoting sciéncé and e
l : . ." .4 T . . . - ‘ ,’. .
technology literacy efforts today.
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