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In this paper several examples are pressrnted which show how
snpiningering and sooiology are closely related, in order o bhelp
demonstrate the multiple theses of this repori. e of  these
sugnests that many of the methodological ideas behind enginesving
Lindeed, ive wmoience and technology in gensral) are rnot really
gifferent iv kind from sociology, bat onmly in degrees. Pesuming
the validity of the firat thesis, arnother asserts bthat this point
of  view can be used to help bidpge the gap beitween ths  "hard-"
angd "esofi-" scientists? points of view. Mleo, the idea is  pul
Forth  that certain people of the sngineering discipline may use
gomg of thelr methodological Framewoel to help thenm  uwnderstand
wociological theor ies froem & different gy et 4 ove Bhrar
gociclogisats do, Additionmally., the perspectives presernted hergin
may be viewed az useful, or, at leasgt, as a nonbtrivial, Fresh way
P look atbt sociclogical phernomenor, by sooiclogists themselves.

firovin bhe many differvent perspectives emploved by various
sociologists are analogies o characteristics of  engirneering.
The idea of Biclogical Determinism, Foor drstance, attempbts  bo

axplaln human  soeial rnabtuwre (and human nabuare v geverall i
tarms of dinherited; animalistic instincts. Man is viewsd as  a
complex biclogical machings, & physiclogical coonbrapbion  pul
together aomehow by the unpredictable whims of mabuwre. He is a

pradefined network of interacting parts,  which will react in  a
Ert a8l gdefinite way to the evnvirvonmental inputs he 1s  expossd
T Ivi othery  words, mar? s shructure, vt chosen of bhis  own
vialltiowm, determines completely how he will react to any exbternal
stimuli, which are alesc beyvord his cornbrol. In enginearing this
is  wvery similar to something called the "black  box  approach”.
blieay, o erample, arn electrical cireculd is viewsd using  blaok
bycen icleas, the snginesr ds concerned with the iviherent
characbteristics of Lthe system——it's bullt-in gualities which
reveal how it will react to any inpub.

bomodeed at iv o a more basico way, Biclopical Determinism  oan
gvan b related to something as seewingly alien to sociclogy as
physios. Instead of mervely looking at & person as  Deing
described by “"inmstincbs", which arve sbill somewhalt vague, oomplex
arnd rnorm-literal snbtities, one could take this idea a step Ffurther
and  explair man as a machine, a colliection of atoms  and  sube
atomic  particles descoribed solely by Newtoniarn or Einsteinian

phHySies. With vision, ome showld be able to ses the possiblity
mf o vedusing man-—his actions, feelings and  soobiong-——to  one
speod Fio, albeit complex, mathematical Formalas, This is



certainly how an engilneer looke at a physical system, at least bo
have an ldeal model, ive order o be successful et predicting and
understanding the system.

Mead’s mechanical model of marn, the view that man is
cybernet ic--part humarn, part machine——incorporates bhobth the haman
aspect ard the strict, engineeving aspect of lookivg  at  man.
This ecybevrnetic model also includes ideas about  feedbacok, T
mbher words, wman is a machine constantly using sevnsory input From
the environment To appropeiately modify his behavior to achieve

his goals. Of course, feedback is an idea thabt is very deeply
ingrained into enginesring’s methodological rigor. Fmoant i—look

braking system, W bRedivg dinstalled on many  cars  for safelby
TERREOVIS, usas & Feedback mechanism to sense whern the wheels of
the car are about to stop, v Lok . When this happsrs, the
arnti-lock mechanism reducess pressure on the brake pads by ops»aing
a valve to let some of the brake fluid out of the lirnes. This im
& wvery simplified comparison to & human being’s fFeedback  and
interaction with his environment.

The Sestalt approach in sociolopy is also similear to the
tilack  box approaach. 1 Bestalt is & complete collecbion, a
Fimite, well-defined ensemble of related members. Sometimes, For
sxanple, i analyzing a cirouitb, an srnginesr will  breabk  the
eirouit up, mentally, into separatbe, discrete chunks, @aih of
whiich  may be composed of any number of dndividual selemenbs, ir
crder bto pet & betbter merntal pictuwre of  the whole——a more
imbuitive feeling Ffor the way in which the circwit  will  work.
Georg Bimmel believed that understanding group matuare is mocs
important than uriderstanding  individual  human wial ure ivi
predicting their interactiorn, mainly becauvse it is the existercs
of groups which makes possible social interaction and soclety.

The perspective of Ethrvoepethodoeliogy seeks to understand

soeiety from the podant of view of the isdividual. Soecial
structare is v i ewed s proplematic, brex i vigy continually

reconstructed. I order to underetand socicslogy, we must disrupt
parts of sociebty in order o understand what is really going om.
Therse is merit in engineering in looking at things as individual
@lements, I & complex ciroull, with thousands of elements, ons
carn look at things as groups of interacting black  boxes, U
disecussscd  previously, oo ome eould takse each individoual element

into acoowst. With a large wunbse of elements, thia is
facilitated by using a digital compubter in the analvsis. But &
more  direct amalogy is the afore--mentioved idea of disvuapbing o
urderst arnd. In mathematical arnd practical analvsis of a sysbem,

engineers wish to kriow the characteristics of a syvstew. v obher
Wil e, they wish to krnow what oubpubs wWill result for any  given

ivipat . It can e proven mathematically that iF  ong  uses
something called anm impulse function as awm input to a  sysben,
then by wbserving  the oubput  ome carn obbain a complete
clesori ph i oy, and thervefore acguire a goodd understanding, of bhe
avalen. £ good example would bhe o strike a large, metal Frame

{(the systen) with a bhammer {(the impulse), and observe the output
{(possibly the resonant freguency of the ringing sound produced) .
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Amobher perspechive, Fragmat ism, which states that the only
raality  that really is o that really mabtters is external
reality, s & commonrsense approach o sociclogy. Erglnsars
heing people, foo, they also tewd o use common-sense  mebthods
Frem bime o bime. For example, some of the reactions that go on
iv the chemicals inside of a chemical battery are wot Fully
understood by chemists and physicists, vet bthe phanomenon
mhesaerved are predictable enough so that reliable Datbevies canm be
made and used, which is all that is tvuly rnecessary to know when
it eomes o ousing & Flashlight or porvtable rvadio at  the bDeach.
Johim Dewaey stated that society is ftoo complex intermally o fully
understand, ard that we must develop owe theoriss by  making
external observations. This sesms to be a method that  all
grientists uwse, whebther they bke sociclogists, enginesrs, chemists
o phvsicists.

The econcept of stratification, that people are somebimes
grosaped inte discorebte, separate units, could also be callsd

discretization. Riscretization, when referred +to electrical
g i reers? e nt e of  digital sigrnals ardd infoomat oy

represents  the process of taking an analog, contingous signal,
arnd breaking it up into a Findtte rumber of discorete values.

An  drnteresting  idea in sociolopgy is bThe subtle difference
pointaed oul Dbetwesern mobivabtions and mobives. It is belisved that
true motivatlons cannot be krnown, while a motbtive is that which is
seen as a explanabtion for human actions which is satisfacbtory bo
bt obhservers and aptors. While, on the swface, the physical
sriences  and  engineering may sesm  bto bhe delvinmg  into bthe
motivations”  behingd natwral phenomerr, it is obviows with a
little ivdrospection that all any science carn hope Fooro  at leash
For bhis age, is to fivd an acceptable "motive! behivd mature and
the world.

Eriginears  wse a much higher amount of  strict mathematical

expressions Than sociologists doo This Freguent usage affecbs,
in Home ways, the way the enpgineer thinks. He ternds to view

things very often in his mind as having some gort of mathematical
explanation, wome sord of Functiornal desoviphior, ever 1F  he
dogen’t explicitly know what that Funcbion is. It is a oifferent
type of thinking, a different wental organization, altogsther.
Wher sociclogist, Foar example, shate that a persowds  behavior
depends upon mobtivaticn (the true deiving facbaed, &1 @ L e
may dmmediately picture in his head the mathematical expression
B(M) = 72

which means that behavior, the dependernt variable, is a funection
of  motivation, the irvdependent variable, although the explicit
mathematical desoripbion of Tthe Fuwoaotion s uanblnown bao brim.

The wvery Fact that the Documerntary Method is uwsmed  in both
the Phard-* and "soft-" sciences 1llustrates arncther oommon bond
metweern them, It making relaticonships with obther social elements
o led, individuals try to place and wurnderstanmd  otbthevrs by
trying to construct & reasomable history, o Pbhiogeaphy™,  which
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cam  explain othersg? purposes  and actions. Similarly, tilres
documentary method being a major Ffacet of the scientific method,
seientiats arnd engineers observing physical phenomevys btry Lo
construct a reasomnable "bilography” of an evert or substance which
explaing  its characteristics and comstitubiorn.

There are some Fundamenital differences, of course, between
eng ineering and scoiclogy. There are some parts of bobh acadewic

worlds which simply have no parallel ivn the  other. How can
emotions be seriously  relabted (at least in & fashion that is
worth the trouble) to a complicated mechanical system? Bt even
some  sociologists have wsed examples similar o the ERE ST 28

mevt loved above, which is another demonstration of how di fferaent
perspectives-——in specific, those of engingering--—carn be useful to
understard Socieby.

Freserbed  in class were the exanples of the oyvbervebic man
{(already discussed), Faedback, aviel Maxwell?s demon. This helps

show that the twa fields do have some commorn roudnc. Indesd,
what is bthe true difference betwesn the LTwog except matbter of
degree? While engineering has a much higher use of mathematical
and physical methods, it has a lower degree of the human element.
Boeciology places Ffar move emphasis  on the  oommon BEVIES
understanding approach Bo solving its unigue  problems. If a

totally engineesving approach was used to waisrstand  society, ik
woulod  be  unswacceessfual because, for all  practical purposes,
goeiebty is Far too complex to be reduced to &8 set of eguations to
e solved by a computer. e coald be attempbed, though. By
loking at socliety in common sense,  practical ways, using the
Frumarn viewpoint, imaginat iorn, and oreativity, a sociclopgist is
very successful at his analysis of sociaty. 1t is sugpgested bhat
some of engineering?s methods might be useful as another way of
Nelping engineers, o @vern sociologists, wderstand sociology in
a different light.

Boeciology could be called predominately qualitative, while

snninssering could  be labeled quantitative. But  khe only
difference bDebtwesn Ygualitative" and "gquantitetive is one ofF
e e, This is becauss grantizing--naperically descoribioge-

something 18 simply & very preciss way (o descoribe  certain
aspects 1t posSsessas, but some gererality and intuwibtiverness s
last in the process. Gualifying something alse desoribes  and
classifies 4L, albthough not as precisely as the obther aporoach.
O cowuld give & mprecise vuumsrical  valuwe fFor the Fareshelb
temperature of, may, @ pliece of metal, as being, Ffor example, 36
degress., Urie could use this Figure ivn caloulations. But simply
saying the metal is "cold” also imparts a cerbtaln Hoowledge of
the state of the metal, arnd ome can imagine a cold pisece of metal
petter tharn one that is 36 degrees Farenheit.

Une imporbant thing to Rnow about gualitative obsevvaliorns
is  that they are meaningfual only in context. This iddea is
embedded in sociclogical theory. Bince physics is a very strong
backbone of engineering, & comparison bebtwesn physios® Theory of
Relativity and the idea about gualitative observations pA ]
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guestion  can be lucl ferous. Ore ternet of Relativity is that no
measuremnents or  specific guantitative krnowledge is  meaningful

unless  compared o somebhing else. This is because Relabivity
fras established that there are no absolutes when it comes Lo
things such as time, speed, and distance. Tamotsu Bhibubtanit's

autokinetic effect, for exanmple, illustrates ©this point nicely.
The positicon of  the light was very unsure since there was o

reference 1v  the dark roon. Relativity also haolds  that by
cheerving  any evernt, one inevitably affects the event undsre
serubinizat for. This i, o pourse, gomathing all scientists,

sociologists included, must be aware of,

Engingering and sociclogy do bave many Bhings  in Commsar.
Causality pervades bobh--that is, bty types of scientist assume
there is & reasonable, uritlerstandable cause, a motive, PF oy
will, behirng Ythe observed effects wder guestion, be bthey the
oubputs of a radar tracking deviece or the actions of shoppers  in
& shopping mall. Booilalogists? goals are totally different from
sng il reers? , save for bhe basic idea that they are both, somebow,
o For the pgood of mankind (o,  at least, that will be anm end

rasultl. But  evern so, enginesrvs do acguirve-—along the way to
becoming engineers and on the Job-—skills which carn be useful  as
an  additional sociological perapective. Bince sociclogists  do

ernplay many different perspectives, ardd since enginesvs oome From
arncbher  end of the scientific spectrum, hopefully the ways  in
whiich  engineers have been traived to think abowt  and  view
problems ocarn lead to a Fresh understanding, A new  perspective
from which to view the social world.



