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® A Cheoking Chart for the Use of Computer Enginoora
Developed from 8 “Generalist Descriptien of Culture.”
stregt
Issues 25-A and 26~A are Parts I and II of the third
version of SEP No, l. This version is besed upon revisions

mede after reading 3tusrt Chase's boek: T Worth

L]
'y L)

This version has besn outlined in SEP Ko, 4 under
Problem L.}ttt How can the phacking chart for developing an
analysis of soclal responsibility be derived more logioally
from a "generalist™ description of culture? The material of
Part II is orgenized under the following sections:

Example of 1958 WJCC Panol on Social Problems
of Automation

Potentisl Use of Checking Chart by Engineers
of the Future.

Conclusions

Referoences.

Frederick B, Wood



Consider the panel on the social problems of sutomsation
et the 1958 WJCC. Here we have an exsmple of cooperstion of
specialists from the computer industry, labor, and the sooial
sciences., I shall censider for exsmple the contribution of

the soclal scientist, Dr, Lasswell (15). I quote from Lssswell:

*Phe develepment of cemputers has put in eur hands a
formidable 1nstruﬁ¢nt of onlighbonyont.....rhore is no resson
why working models of social histery #nd of the future should
not be a part of the ordin-ry squipuent of educstional
institutions snd of institutions ef éivic deuisibn. Tﬁo
entire social proocess can be portrayed in slternstive models
which show such estimated consequences &3 the following:
the effect of at leasnt two levels of expenditure upon armsj
the consequesces of cutting the hours of work over a given
peried to six, four, and two hours a day,...."

"We cén, for instance, extend a means of popular
instruotion that has been lpplie& to astronomy to the fleld
of public epinion and deocision making. I refer to the
poseibllity of & sccial planetarium. The nocial.plnnetariun
will enable visiters to rehearse the past and to prehearse
the future, Alternstive posicles relating to economis
progress &nd Etabillzation; fer eia-plo, can be presentsd
step by step. In thii way thi medning eof slternative courses
of action can be’grggaod by most of the pepulatiom, net only
by a specislised few. Competing interpretations can de
candidly set forth In pressntations spproved by oompetent

“Paga number continues frow Part I (SEP No. 25A).
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specislists so that the viewer-psrticipant can arrive at
@ well-disciplined estimate of the likelihood of one or
the other outoome. .eeevease”

Thess proposals of Dr. Lasswsll are illustrated
graphically in Pigure L. Here the computer is shown on
the physIGAIAlnd qhau1cQ1 legoll. pert wnder bassic solence
and part under enéfnoerlhg. S8iwunlation programs in the
engineering science column are shown in the sooisl and
psychologicsl phenomena }@voll. the levels of phenomenas
that require simulation. Theories ¥Wo. 1 snd ¥o. 2 sare
shown to illustrate two competing hypothesss te bes teated
in the simulation program. Specislists frony the social
sciences are shown in the role of cheocking the walidity of
the simulstion program and the audio.visual display in the
soaial planeteria. The resultant "public decision making"
in & more enlightened maﬁnnr is shown on the scoial and
psychologiosal levels in the Action column of FPigure 4. I
shall lsave as an oioroiao for the reader, the filling in of
the contributions of the other members of the panel on the
checking ohart.

If computer engineers succeed in pushing the development
of simulation progrsms end display techniques to the stage
nesded to reslive Dr. Lamswell's "szoco0ial planeteria,” they
will have teken on & socisl responsibility far more important
then simple YRS.NO deocisions on pnrtioulir projects.,

If we compare the spirsl of oulture of Figure 1* with
the social planeteris checking chart of Pigure L, we see that

%306 SEP No. 25-A for Pig. 1.
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the future development of these social planetsrias would
make possible an accelerated bslancing of the apiral of
culture by expeanding the possible spirals through the
psychological and sccial phenomens levels where there have
been fawer breakthroughs. Further, this would help correct
the lag in the socisl sclences which Stusart Chase has

pointed out .(12)

Psople may argue that Steinmetz wis & genius ané one

cennot normélly expect 2n engineer to deal with both the
engireering and the soclologioal aspects of his work.
Furthermors, some pwople point out that Stelnmet: was 8
bachelor without femily responsibilities. So let us see

how the checking chart can bo‘ulﬁdlby the anginoer'or the
future to help develop & reasonadle smount of social
reaﬁonaibility without plecing an undue time durden on him
thet would interfere with his enginesring work and normel
family sctivities. My thesis is that any new discovery in
science or invention in engineering has_far-reaohing impli-
cations throughout 211 human scotivity. Further I cleim that
an enginser, who does not have much spere time on account of
hia basio'aAgiﬁoeggﬁg work n;d his femily responaibiiition.
cen find short cuts te understsnding the social implications
of hla work throughkdoviaqa such a&s the checking chart of
Figure 2. 1 have faith %ﬂat the enginesr can fulfill his
soclel responsibility to help make the results of his work
be utilized in tune with menkind's highest aspirations.
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To fulfill his social responsibility the engineer
must understand that it is & responsibility he sheres with
many people both inside and cutside his profession, for
example see the range of sotivities listed in Table I whioh
sre represented in the gpiral of eulture. He mey not need
to devote a tremendous aﬁeunt of time and energy to the
social implicetions of his work. The key to success lies
in developing & fruitful perspesctive ér the relationship
of his work to the soclety in which he lives. The checking
chart of Fig; 5 1s suggested 88 an 81d to each engineer in
developing his own perspective. The ordinary engineer need
not expect his setivity to cover the whole spiral of culture,
nor to encompass the range of Steinmet:z marked on Figure 3,
nor to have &8s comprehensive 2 coierago 88 the =mooisl
scientists.

He may have & group of friends and correspondeants who
cover different arsss: of the checking chart or he may maine
tain contact with different organizstions which cover
different sress of the chart, A sample chert is shown in
Fig. 5, which ${llustrates the case of an electricel engineer
who has espab}ishod 8 network of communication channels
which ensble him to discharge his sociasl roapohﬁibiliﬁy with
&8 minimum of effort. In this example of an hypotheticsl
engineer, he does not by himself cover the whole aresa, but
hss friends who cover ﬁa;t: of the ares and ahsere with him
their understeanding of the problems of owmr complex industrisl
civilization.
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In this exemple shown in Fig. 5 our electricsl engine
eer belongs to his technicsl soclety: American Institute of
Eleotricsl Engineers or the Institute of Radio Engineers.
Thess ers shown in Fig. 5 on the physical phenomens level
under educstion snd action. If he considers the following
definition of an engineer given by the Engineers Council
for Professional Dovelopmont=(16)

“The engineer mey be regarded, therefore, s an

interpreter._of science in terms of humsn needs

and a manager of men, money, and meterisls in

sstiafying these needs,”

Some narrowing down ii'éoquirod to develop & reasonable
area of sgtivity. The second part of the definition,
namely "a manager®™ depends upon his own development and
fho opportunities in his partiocular specisliszed branch of
enginesring. The firat part "an interpreter of science in
terms of bumsn needs® can be split into two parts:

(1) the specialized engineering werk of his job, and

(2) the more generslired interests he msy take up as

~ hobbies,

In his speclalized englineering work he has acquired
through education and experisnce the porticns of basio
sclence that sre most useful in his psrticulsr engineering
assignment. The human nesds on hiszs job assignment heve
been evalulfod by other people soc that the humen needs have
2lready Sean translated into engineering cbjectives. To
fulfill his role as "interpreter of science in terms of

human needs™, he needs some more direct contact with both
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science and with human needs. He can read aome megegine
such 8s the Sclentiflo American, which has populsr articles
on 81l levels of phenomena, 98 8 way of keeping abresst of
developments in acience. This 1s shown in Fig. S as 2
partial coverage of the baslc scliences, To obtain a more
direct contact with human néodt, be can pearticipste in a
church social problems study group. Thls is shown 28 over-
lapping the plychologioa;;and sccial phenomena levels in the
engineering and eduoltién columns,

In order to develop a better understanding of the
business world in which the results of his engineering work
aﬁo used, he oen read a magagine such ss Fortyne. He cén
develop a better perception of the socisl effect of science
on a world scéle by following the activities of the United
Kations, Educational, Selentific, and Cultural Orgenisation
(UNESCO) by resding one of their bulletins such as the

quarterly Igpect of Sciepce Upern Soglety.
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genglusions
The recent discussions of the social problems of suto-
mation at the WJCC and the discussions of the possibility
of the dostéuetion of oivilization in Couwputers 355,5233-
metion sre a healthy asign that some engineers ere developing
8 perspective of how their special f1eld relstes to the
activities of mankind in genersl. Engineers need some kind
of a framework or coding scheme to present an abstraoct but
significant view of hum#n sotivity to which they can
correlate their own work.
| Consideration of the “spira) of cultwre” as a shorthand
representation of the process of the development of civili-
gation leads to the conc@ntration on 8 "slice" of the apiral
which cen be used as & "checking chart” to sassist computer
engineers &nd scientists, to nontribut; signifiocantly to the
protection and orderly growth of our-étvilisatlon; This can
be carried sut in two parta: N
(1) By insuring thst our country sﬁiiortl rauaar#h'in
the fields of art and science that are needed to
solve the socisl problems sccompanying the rapid
technologicel sdvances.
(a) By developing sn understanding of the
limitation of thelr own areas of specislization.
(b} By establishing contscts with other specialiasts.
(c) By using the above two items to determine
the adequacy of the coverage of the social

problems related to one's specisl work.
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