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FOCUS 

To mate evident how science, engineering, and technology influence our ability 
to imterac:t 8IDd cope with an unfolding reality that we are a part of, live in, . and feed upon. 



FOR OPENERS 

let's reexamine our abstract 

? - I What do we find I - ? 



KEY PASSAGE 

~ .. the theme that weaves its way through this "Discourse on Winning and l.osin.g• is not so much contained within 

each of the six sections, per sc, that make up the "Discourse•; rather, it is the kind of thinking that both lies -­

bemind aind mates up its very essence. For the interested, a careful examination wm reveal that the increasingly 

abstract discussion surtaccs a process of reaching across many perspectives; pulling each and every one apart 

(analyses), all the while intuitively looking for those parts of the disassembled perspectives which naturally 

interconnect wi1!h one am.other to form a higher order, more geocra:1 daboration (synthesis) of what is taking 

place. As a remit, 1ibe process not only creates the "Discourse• bttt it also represents the key to evolve the tactics, 

stratepcs, goal:s, t.mifying themes, etc., that permit us to actively shape and adapt to the unfolding world we are a 

part of, live in, and feed upon. 



? - WHY IS nus PASSAGE KEY - ? 

• Because it suggests a general way by which we can deal with the world around us. 

More specifically we 
shall show that: 

• By exploiting the theme contained within this passage and by examining the practice 
of science/engineering and the pursuit of technology we can . evolve a conceptual 
spiral for comprehending, shaping, and adapting to that world. 



NOW 

If the practice of science/engineering and the pursuit of technology 
are going to be a key for unveiling this "conceptual spiral•, 

we should ask ourselves: 

In speaking of science, engineering_, and technology 
what do we mean? 



• 

Silv1PJ ,E-MlNDED MESSAGE 

Science can be viewed as a self-correcting process of observation, hypothesis, and test . 

whereas 

• Eoiinecrin~ can be viewed as a self-correcting process of observation, ·design and test. 

while 

• Technoloc can be viewed as the wherewithal or state of the art produced by the practice 
of science and engineering. 



? - RAISES QUESTION - ? 

What bas the practice of science, engineering and the pursuit 
of technology given us or done for us? 



• 
• 
• 
• 
• 
• 
• 
• 
• 

EXM1P1 ES FROM SCJENCE 

Some Outstandine Contributors 

Isaac Newton (1687) • 

Adam Smith (1776) • 

A.M. Ampere/C.F. Gauss (1820's/1830's) • 

Camot/Kelvin/Clausius/Bolttman (1824/1852/1865/1870's) • 

Faraday/Maxwell/Hertz (1831/1865/1888) • 

Darwin & Wallace (1838/1858) • 

Marx & Engels (1848 - 1895) • 

Gregory Mendel (1866) • 

Hcm-i Pomcarc (1890' s) • 
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'"Exactness• /predictability via laws of motion/gravitation 

Foundation for modem capitalism 

E.xactaess/prcdictability via electric/magnetic laws 

Decay/disintegration via second law of thermodynamics 

Umon of electricity & magnetism via field theory 

:E"VOlution via theory of natural selection 

Basis for modern .. scientific socialism" 

Inbcrited traits via his laws of genetics 

Inexactness/unpredictability via gravitational influence of 
three bodies 



• 
• 

• 

• 
• 
• 
• 
• 

• 

EXAMPJ ,ES FROM SCIENCE 

Some Outstandioe Contributors 

Max P1md: (1900) 

Albert E"mstein (1905/1916) 

Bohrc/de Ekogfie/'Heis.enberg/Schrodinger/Dirac/et al 
(t!H3/1920's ... ) 

L ILowemhe:im & T. Ska.Lem (1915 - 1933) 

Godel/Iarski/Church/furing/ct al (1930's ... ) 

Claude Shamwm (1948) 

Crick & Watson (1953) 

Lorcm/Prigoginc/Mandetbrot/Feigcnbaum/et al 
(1963/1970's, ... ) 

G. Chaitin/C. Bennett (1965/1985) 

• 
• 

• 

• 
• 
• 
• 
• 

• 
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Contributions 

Discreteness/discontinuity via his quantum theory 

Exactness/predictability via his special & general relativity 
theories 

Uncertainty/indeterminism in quantum physics •• 

Uoconfmcme.nt (non--categoricalness) in mathematics & logic 

Incompleteness/undecidability in mathematics & logic 

Information theory as basis for communication 

DNA spiral helix as the genetically coded information for life 

Irregularity/unpredictability in nonlinear dynamics 

Incompleteness/incomprehensibility in information theory 



EXAMPLES FROM ENGINEERING: 

Some Outs:tandine Contributors Contributions 

• Sail/.ery/Newc@m.em/Watt (1698/1705/l 769) • Steam engine 

• Ge'o.rge Stephenson (1825) • Steam railway 

• H. Pixii/M.H. van Jacobi (1832/1838) • AC generator/ AC motor 

• Samuc.l Morse (1837) • Telegraph 

• J.N. Nieqce/J.M. Daguerre/Fox Talbot (1839) • Photography 

• Gastot1 Plante ( 1859) • Rechargeable battery 

• Z Gramme/H. Fontaine (1869/1873) • OC generator/DC motor 

• Nicholas Otrto (18716) • 4-cycle gasoline engine 

• Alexander G. Bell (1876) • Te.lephaoc 

• Thomas A. Edison (1877) • Phonograph 

• Thomas A. Edison (1879) • Electric light bulb 

• Werner van Siemans (1879) • Electric locomotive 

• Germany (1881) • Electric metropolitan railway 

• Charles Parsons (1884) • Steam turbine 

• ~oz/Daimler (1885/1886) • Gasoline automobile 

• T.A. Edison/J. I..cRoy/T. Armat/et al {1890-1896) • Motion-picture camera/projector 

• N. Tesla/O. Marconi (1893/1895) • Wireless telegraph 

• Rudolf Diesel (1897) • Diesel locomotive 

• Italy {1902) • Electric railway 



EXAMPLES FROM ENGJNEERTNG 

Some OutstandioE Contributors Contributions 

• Wright Brothers (19:03) • Gasoline p<!>were:d airplane 

• Chri'S.tian Hul:meycr ( 19:04) • Radar 

• V. Paulsen!R-A. Fessenden (1904/1906) • Wweless telephone 

• John A. Fleming/Lee De Forest (1904/1907) • Vacl11!llililwbc 

• Tri Ergon/Lee De Forest (1919/1923) • Sound motion picture 

• USA-Pittsburgh {1920) • Public radio broadcasting 

• American Car Locomotive (1925) • Diesel-e'lectric locomotive 

• J.L Ba:iird (1926) • Televisioo 

• W amc:r Brothers ( 1927) • Jazz singer/sound motion picture 

• Germany/USA {1932/1934) • Diesel-electric railway 

• Btitam/USAfGermany (1935-1939) • Operational radar 

• Gcnnmy/Brita.m/USA (1935/1936/1939) • Television broadcasting 

• Hans von Ohain/Germany (1939/1939) • Jet en.ginc/jet airplane 

• Eckert & Mauchly (1946) • Electronic computer 

• Bardeen & Brattam & Shockley (1947) • Transistor 

• Ampex {1955) • Video recorder 

• J. Kilby/R. Noyce (1958/1959) • Integrated electric circuit 

• T.H. Maiman (1960) • Laser 

• Philips {1970) • Video cassette recorder 

• Sony (1980) • Video camcorder 



? - RAISES OJJFSIIQN - ? 

Looking at the iras.t via the contributions these people have provided the world: 
What can we say about our efforts foe DQ!L and for the future.? 



GRAND MESSAGE 

In a mathematical/logical sense we can say: 

• Taken together the theorems associated with Godel, Lowcnheim & Skolem. 1arski, Clmrch. 
Turing, Chai tin, and others reveal that: Not only do the statements representing a theoretical 
system for explaining some aspect of reality e){J)lain that reality inadequately or mcomplcteJy 
but, like it or not, these statements spill out beyond any one system and do so in unpredictable 
ways. 

or conversely 

• These theorems reveal that: We can neither predict the future migration and evolution of 
these statements nor just confine them to any one system nor suggest that they fully embrace 
any such system. 

Now if we extend these ideas and build upon them in a scientific/engineering sense we can say: 

• Any coherent intellectual or physical systems we evolve to represent or deal with large 
portions of reality will at best represent or deal with that reality incompletely or imperfectly. 

• Moreover. we neither have nor can we create beforehand a supcrsystem that can forecast 
or predict the kind of systems we will evolve in the future to represent or deal with that 
reality more completely or more perfectly. 

• Furthermore, such a supersystem can neither forecast nor predict the consequences that 
flow from those systems that we ere.ate la:ter on. 

• Going even further, we cannot determine or discern the character or nature of such systems 
(super or otherwise) within themselves. • 

Which altogether imply that: 

• People using theories or systems evolved from a variety of information will find it increas­
ingly difficult and ultimately impossible to interact with and comprehend phenomena or 
systems that move increasingly beyond and away from that variety-that is, they will be­
come more and more isolated from that which they are trying to observe or deal with, unless 
they exploit the new variety to modify their theories/systems or create new theories/systems. 
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? - RAISES QUESTION - ? 

Taken to,gether, what do the many contributions and Grand Message suggest? 



IMPRESSION 

While we can comprehend and precHct some portions of the evcrchanging world 
that unfolds before us, other portions se:e:m forever indistinct and unprcdictabl,e. 



? - RAISES OUESTION - ? 

Very nice, but what does all this have to do with our ability to thrive and grow in such 
a world that is seemingly orderly and predictable yet disorderly and unpredictable? 



COMMENT 

• To get at this question let's take a closer and more gen_eral look at what science, 
engineering, and the pursuit of tec~logy produce and how this is accomplished. 

• Furthermore, suspecting that these practi1ees and pursuit arc not wholly accidental 
nor obvious and that they seem to change us in some ways, lets also examine what 
keeps the whole enterprise going and how this enterprise affe·cts us personally. 



In other words in order to gain a richer image 
of science, engineering, and technology we will 

address the following questions: 

• What do science, engineering and technology produce? 

• How is this accomplished? 

• What is the driving mechanism that keeps the process alive and ongoing; or 
put another way, what phenomena sustains or nourishes the whole enterprise? 

• Finally, how does this enterprise of science, engineering, and technology af­
fect us personally as individuals, as groups, or as societies? 



FIRST OF ALL 

? - I What do science. engineering, and technology produce I - ? 

If we examine the contributions from the practice of science and engineering and 
generalize from these individual contnbllltioos whalt do we sec? We see~ ideas, 

~ systems. ~ processes, ~ materials, ~ etc. 

In other words 

Science, engineering, and technology produce change via novelty. 



? - [How is this novelty produced I - ? 

• To examine novelty we speak of it in terms of those features that seem to be part of that 
novellty. In other words, we reduce a novel pattern down to some features that make up 
thatt pattern. Different people in examining such a pattern may sec differing features that 
make itt up. In other words, there are different ways by which a pattern can be reduced 
hence the possibility for differing features or p~. Regardless of how it comes out, we 
can this process of reduction: analysis, 

• Pushing this process even further we can reduce many different patterns (analyses) to parts 
that make up each pattern and use these parts, or variations thereof, to make a new pattern. 
This is done by finding some common features that interconnect some or many of these 
parts so that a new pattern-whether it be a new concept, new system, new process, new 
etc.-can be created. We call this process of connection: synthesis. 

• Now if we test the results of this process with the world we're dealing with, we have an 
analnical/synthetic feedback loop for comprehending, shaping, and adapting to that world. 



I Pulling all this together we can say that: I 

Novelty is produced by a mental/physical feedback. process of analyses and 
synthesis that permits us to interact with the world so that we can compre­
hend, cope with, and shape that world as well as be shaped by it. 

which carries us to the question 



What is tine driving mechaniisxm that keeps the process alive 
? _ and ongoing; or pu:t another way, wmat phenomena sustains _ ? 

or nourishes the whofo enterprise. 

• One thing is clear: If our ideas and thoughts matched perfectly with what 
goes oil in the world; and if the systems or processes we desiigned performed 
perfectly and matched with whatever we wanted them to do, what would be 
the basis for evolving or creating new ideas, new systems, new processes, 
new etc.? The answer: There wouldn't be any! 

In other words 

• The pres.ence and production of mismatches are what -sustain and nourish 
the enterprise of science, engineering, and technology. hence keep it alive 
and ongoing-othenvise there would be ,no basis for it to continue. 



VERY NICE 
BUT 

Ho does this enterprise of science, engineering. and 
? - technology affect us personally as individuals. as groups, ' - ? 

. oc as societies 

• As already shown the practice of scienccJ,~ and the pursuit of technology not 
only change the physical world we iltl1teract wim-via mew systems, new processes, new 
etc.-but they also change the mentaJ/p:bysicail ways by which we think about and act upon 
that orld. 

• 

1n· this sense 

The practice of science/engineering and tlhe pursuit of technology permit us to continually 
rematch our meotaVl)bysical oricotatim wiith that changing world so that we can continue 
to thrive and grow in it. • • 

Put simply 

• The enterprise of science, engineering, and technology aff ccts us personally as individuals, 
as groups, or as societies by chan2ioe our orientation to match with a changing world that 
we, in fact, help change. 



NOW 

• l1f we reverse direction and reexamine where we have been we can see that.: Without the i.ntiuitive interplay 
of a:mailyses and synthesis we have no bas:ic process fio,r gemeratiirng no:ve-Irty; no basic process for addressing 
mismatches between our mental images/impressions amd the reality it is suppose to represent; and no 
basic process for reshaping our orientation toward that reality as it undergoes change. 

Put simply 

-• Without the interplay of analyses and synthesis we have no basis for the practice of science/engineering 
and the pursuit of technology-since novelty, mismatches, and reorientation as the life blood ingredients 
that narurally aris·e out of such practice and pursu:it can no longer do so. 



VIEWED IN THIS LIGHT 

The preceding statements seem to suggest that the "Simple-Minded Message" presented near the begin­
ning whereby: 

Science can be viewed as a self-correcting process of observation, hypotbcsis, and test 

whereas 

Fn&ioeetin& can be viewed as a self-correcting process of observation, design, and test 

shou]d be modified as folJows: 

Science can be viewed as a self-correcting process of observations, analyses/synthesis, 
hypothesis, and test 

whereas 

Fneineerin& can be viewed as a self-correcting process of observations, analyses/synthesis, 
design, and test. 

?-Why-? 

Without the interplay of analyses and synthesis one can evolve neither the hypothesis or design and fol­
low-on test nor the original "'Simple-Minded Message" nor this presentation itself. 
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? - RAISES OUESTIQN - ? 

What bearing does all this have 
on 

Winning and Losing I 

' 



U .T UMINATION 

No¥elty rs not only produced by the pra.ctice of science/engineering and the pursuit of technology, i't is also 

produced by 1lhe fo:rces o.f nature, by our own thinking and doing as well as by others .. Furthennore, novelty -­

is J!>:roduccd eo:mtim11u1>usly, if somewhat erratically or haphazardly. Now, in order to thrive and grow in such 

a world we mw:st matcln our thiinking and doing, hence our orienta.tion, with that emerging novelty. Yet, any 

orientation camstrained by experiences before that novelty cmerge.s (as w,cfil as by the Grand Message discussed 

earlier) iinitrod\llec misma.tebcs that confuse or disorient us. However, the anaJyticaVsynthetic process, previously 

described, permits us to address these mismatches so that we can rematch thereby reorient our thinking and 

action with that novelty. Over and over this continuing whirl of reorjentatjon, mismatches, ana)yses/synthcsis 

enables us to comprehend, cope with, and shape as well as be shaped by novelty that literally flows around 

and over us. 
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r 

If we connect this continuing whi:rl of reorientation, miismatches. anatyses/synthesjs and the novelty that 
arises out of it with the previous di:scuss:i,on we can se.c that we have: 

• Exploration 

• Thinking 

• Leaming 

• Comprehending -

• Insight 

A 
Conceptual Spiral 

for 

Discovery 

Doing 

Unlearning 

Shaping 

hence a 
Conceptual Spiral 

for generating 

Imagination 

Innovation 

Achieving 

Relearning 

Adapting 

Initiative 



WIIlCH 
? - RAISES llIE QUESTION - ? 

Can we survive and grow without these abilities? 



, ! NO! · 



WHICH SUGGESTS 

The conceptual spiral also represents: 

A 
Paradigm 

for 
Survival and Growth 



PoINT 

Since survival and growth are directly connected with the uncertain, everchanging, _unpredictable world 

of Mnning and losing we will exploit this whirling (conceptual) spiral of orientation, mismatches, 

analyses/synthesis. reorientation, mismatches, analyses/synthesis ... so that we can comprehend, cope 

with, and shape, as well as be shaped by that world and the novelty that arises out of it. 



UNDEALYNG IESSAGE 

1'IEIIE ■ ND WAY OUT, UDP FU WE CM B S■U..ff THE FEATURES 
JIiin CIIIED. IIIC:E - DON'T KNOW HOW TO DO 1118: WE MUST 
cmllllE THE • OF RF Anml. IIIIJATCNE&ANALYE81 
Sl'NTHEIII OWP. MID OIJER A8MI AD IFll'lllll AS A Ill.Ill TO • 
cm• "8 ENCa. ■IM'E. AND ADAPT TO AN IIF01CDII. EVOLVIICI 
IEMJTY THAT 111:JIMI- T A1N. ~ •MO IL AND INRIDiCT HI F 



Tl-ESE FEAT\R:S ARE: 
(CCAI I) 

• ■EOIII AEJENKIBI ITV ASSOCIATED WITH IIABLITY TO COMPLETELY SCIEEN. 
ff.TB\ 0111 OTHE:AIIISE C0IBIDEA SPAGHETTI-LICE IFUENCES FROM A 
llt.ETHORA OF EYEAC'HLtJ■ IB, ERRATIC, 0A lltla«JWN OUTSEE EVENTS 

• ~ ASIIOCIATED WITH NATURAL LANGUAGES AS TIEY AIE USED 
AND 11111~.CT WITH OIIE ANOTHER 

• ____ ,ATED rt THINIClta AND AC'T1-..W"I_.. ... ~- OF WIQII_A: INDIYl>UALS 
..... ~ •TERAC -----~ EACH OTHER 

I 



THESE FEATURES ARE: 

• --=.:....,=-=~~'--'--.....!... ASSOCIATED WITH THE UNCONFINEMENT, UNDECIDABILITY, 
ESS THEOREMS OF MATHEMATICS AND LOGIC 

• U ERICAL I PRECISION ASSOCIATED WITH USING THE RATIONAL AND 
IRRA TtO L BERS IN THE CALCULATION AND MEASUREMENT PROCESS 

• QUA TY ASSOCIATED WITH PLANCK'S CONST ANT AND 
HEISE A TY PRINCIPLE 

• ENTROPY CREASE ASSOCIATED WITH THE SECOND LAW OF THERMODYNAMICS 

• IRREGULAR OR ERRATIC BEHAVIOR ASSOCIATED WITH FOR-FROM-EQUILIBRIUM, 
OPE , ONL AR PROCESSES OR SYSTEMS WITH FEEDBACK 



FESPONSE 

YEA't SIA. Y, AEVEW OF "DESTiAUCTION AND CREATION,• 

■cottlCEPTUAL SABAL,• AtE OUR OWN EXPERIENCE FEVEAL 

THAl TfE VARIOUS THEORES, SYSTEMS, PROCESSES, ETC. THAT 

WE EIIPLOY TO t.QKE SENSE OF TH.At WORLD CONTAN FEATURES 

liHATi GENERATiE MISMATCHES THAT, N TIA\ KEEP SUCHA WORLD 

WOR.D, UNCERT AN. EVERCHANGING, AtE ~DICT ABLE. 



? RN>AIENT AL QUESTION ? 

1TH SO MUCH EFFORli OYER SUCH A LONG PEFIOD BY SO MANY 

PEOIPILE TO COMPREHEJC)., SHAPE, AM> ADAPT TO A WOfLDtHAT WE 

DEPEN:> llPON FOR YIJi AUTY AND GROWTH: WHY DOES SUCH A W01fLD 

Al.1:ftOOGH RICHER AND MORE ROBUSt CONTNE TO REM.A-. UNCERTAIN, 

E¥ERCH»GNG, AN> lNJREDICTAEI E? 
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