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PhilosophyofEngineering

ThephilosophyofEngineeringisconcernedwithalltheassumptions,foundations,

methods,implicationsofEngineering,andwiththeuseandmeritofscientificprinciple

todesign,ordevelopstructures,machine,apparatus.Philosophyofengineeringisan

emergingdisciplinethatconsiderswhatengineeringis,Whywedoengineering,What

engineersdoandhowtheirworkaffectthesociety.Intheend,engineeringphilosophy

musthelptoadvanceengineeringpractice,includingtheprocessofengineeringdesign.

BasicPhilosophicIdeologiesofEngineering

 DemarcatingEngineering

Engineeringinvolvescreativity,imagination,logicalthoughts,andvision.Itrequiresthe

abilitytopredictperformancesoroutcomesandthecostofnewdevices.

Engineeringappliesscientificknowledge,butdespitethewidespreadassumptiontothe

contrary,engineeringisnotsimplyappliedscience.Moreover,theaimsofengineering

aredifferent;whilescienceaimsforknowledge,engineeringaimsforusefulchange.

Scienceisacontinuousactivityandattemptbymantoorganisehisexperiencesabout

natureandtheenvironmentintoameaningfulsystem ofexplanationandfactsthat

resultinatestableandverifiablebodyofknowledge.Ithastheabilitytoexplainthat

whichhasbeenobservedandpredictthatwhichhasnotbeenobserved.

Bycontrast,engineeringischaracterizedbycontingency,probability,particularity,and

concreteness.Engineers relyon subjective knowledge-how and opinions thatare

derivedfrom personalandhistoricalexperience,withthegoalofwilfulactionanduse.

EngineeringEducation

Anotherdistinctionismanifestinhowengineersareeducated(notethatengineering

educationhaschangednoticeablyoverthepastcentury.

PriortoWorldWarII,engineeringstillexhibitedmuchofitsoriginsfrom thetrades.

Engineeringstudentshadshopclassesandhadtodoasignificantamountofdrafting.

Engineeringsciencewassecondarytoartandpractice.Thatwasbeginningtochange

evenintheearly20thcentury,andtheprocessacceleratedafterWorldWarII.By1965,

mostengineeringprogramshadmovedawayfrom theartandpracticeofengineering



andmadeengineeringsciencetheprimarybasisofengineeringeducation.

Engineeringeducationintegratesengineeringresearchandeducationto accelerate

technologicaland educationalinnovation and improvethequalityand diversityof

engineeringgraduatesenteringthetechnicalworkforce.

Educationalstudiesofengineeringhaspreparethegraduatestopracticeengineering

withcompetenttechnicalknow-howandsoftskillsattheprofessionallevel.

Models

Arguably,wecannotaccessrealitydirectlyoreven“mirror”itinanexactway.Instead,

bothphilosophicallyandcognitively,ourinteractionwithrealityisalwaysmediatedby

models.•Theform ofamodelmaybeconceptual,mathematical,computational,or

physical,andalloftheseformsareusedinengineering(Alvi2013a).

Somekeygoalsofmodellinginengineeringinclude:

 Explaining,predicting,andcontrollingthebehaviorofengineeredsystems,

 Developingintuitionandassociatedengineeringjudgment;instructinginboth

academicandpracticesettings

 Designing and evaluating engineered systems;and providing a contextfor

experimentingandcollectingdatainordertodevelopmodelsfurther.

CompetenceandExpertise

Two-thirdsoftheknowledgeusedbyengineersonadailybasisis"practice-generated,"

ratherthan"historicallyestablished";i.e.,gainedbymeansofexperienceinsteadof

formaleducationorreferencematerials.Theyproducedaplausiblemodelofskill

acquisitionthatincludesfivedistinctstages:novice,advancedbeginner,competent,

proficient,and expert.The higherlevels can only be attained through extensive

experienceandarecharacterizedbylessrationaldeliberationandgreateremotional

involvement.

Quality

Whenengineersdevelopoptionsforconsiderationormakeadecisionbasedona

certainamountofinformation,howdotheychoosethebestoptionandmakethebest

decision?.Considerationssuchasdurability,constructability,andotherconstraints



couldbeaddedaswell.Oneotherterm thatisoftenusedisquality,whichdependingon

one'sviewpoint–maycompriseallorsomesubsetofthesecriteria.

HISTORYOFENGINEERINGANDTECHNOLOGY

Manisconstantlymouldinghisnaturalenvironmenttoensurehissurvivalandreduce

dependenceonit.Thisledmanintotheartoffashioningoftoolsandbuildingof

structures,devicesandsystemstoenablehim controlandadaptnaturetomeethis

needs.Mantriestoinfluencethenaturearoundhim byapplyinghisingenuitytofashion

thetoolsbutsoondiscoveredthatartareaffectedbythesocietyaroundhim.Therefore,

mancombinedsocialrelations,politicsandeconomicbasetoachievethistarget.

Man basic needs consisted offood,clothing,shelterand defence.These needs

propelledmantocontinuetoinventtoolsandtechniquesthatmaketheexploitationof

his environmenteasierand more efficient.This drive has been the basis for

technologicaladvancementsandimprovements.

Engineeringandtechnologicaldevelopmentscameasaresultof:

1)Independentinventions:Indigenousinnovativeinventionsinanycountry,

2)Thenecessityofcompetition:warandadverseconditionsprovoketechnological

inventionsandadvancement.

3) Directlypurchased:Thismightbethroughformaltrainingorviabusinessdeals

involvingtechnologicaltransfer.

4)Theneedfordefenceanddominance:Everysocietywillalwaystakemeasuresto

ensure protection against externalaggression.This led to technological

advancement.

Technologyhasaffectedsocietyanditssurroundingsinanumberofways.Inmany

societies,technologyhashelpeddevelopedmoreadvancedeconomy(includingtoday’s

globaleconomy)andhasallowtheriseofleisureclass.Manytechnologicalprocesses

produceunwantedbyproducts,knownaspollutionanddepletenaturalresources,tothe

detrimentofEarthenvironment.Variousimplementationsoftechnologyinfluencethe

valuesofasocietyandnew technologyoftenraisesnew ethicalquestions.Example

includetheriseofnotionofefficiencyinterm ofhumanproductivity,aterm originally

appliedonlytomachines,andthechallengeoftraditionalnorms.



Indeeduntilrecently,itwasbelievedthatthedevelopmentoftechnologywasrestricted

onlytohumanbeing,butrecentscientificstudiesindicatethatotherprimatesand

certain dolphin communitieshavedeveloped simpletoolsand learn to passtheir

knowledgetoothergenerations.

ENGINEERINGANDTECHNOLOGYTHROUGHTHEAGES

Theearlymanwasbothahunterandawanderer(nomadicstage)andhemadeuseof

stones,bonesandclubs(StoneAge).LatercametheBronzeAge,theIronandSteelage.

Allthesedevelopmentalstageswereaimedatharnessingdifferentsourcesofenergy

likewood,wind,sun,fallingwater,coal,gas,electricity,petroleum andnuclearfissionto

enhanceliving.

Stone-Age

Stoneagecamebetween4000-5000B.C.Scientistsbelievethisistheearliesttimeof

technologywheremanusedstoneasahardandsharpobjectortoolforcutting,

defence,digging,constructionandsoon.Stoneservedthepurposesofaxe,saw,knife,

scrapers,andsoon.

Bronze Age:Following developmentin science,man improves his technologyby

graduatingtotheuseofbronzewhichisakindofalloyofsomemetals(copper,tinand

minute quantityofaluminium,manganese,nickelorzinc).Bronze Age happened

between2000-4000B.C.Inthisage,blendsofmetalswereusedforweapons,tools,

buildingsandwears.Itcanbeinferredthatman’stechnicalskillshavegreatlyimproved

inthisage.Owingtotheeaseofmeltingthesemetals,greatachievementsweremade

in making them into differentshapes and constructions. This age led to the

introductionoftongsforhandlingsmallpiecesofhotmetals,thedevelopmentofwax

processforcastings,theintroductionofbellowsformetallurgicalprocesses.Items

madeintheperiodincludeaxes,chisels,gongs,drills,knives,sawnails,clamps,needles,

razorsweremade.

IronAge

IronAgewasagreatleapintheadvancementofscience,engineeringandtechnology

forman.Thisdescriptionisevenobviouswhenviewedwiththefactthattheuseofiron



hasgrownintothemoderntime.TheIronAgebeganaround1300BC.TheIronAgeled

toourpresentageofhigh-tech.

Thepaceatwhichtransformationoccurredfrom thecrudeagetobronze,ironandsteel

age:from windpowertoelectricalpowerandconsequentlytheindustrialisationinthe

presentagevariesfrom societytosociety.


