Internetundersøgelse af curricula i videnskabsteori
udarbejdet af Christian Baron, 28/2 – 2003.
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Opsummering og Resultater
Nærværende pilotrapport er blevet til på foranledning af Ole Hammerich og Claus Emmeche. Rapporten er et forsøg på at give et præliminert svar på følgende to hovedspørgsmål:

1) Hvordan sammensættes curricula i videnskabsteori på andre uddannelser? 
2) Er der nogen tegn på netbaseret undervisningsformer eller anden anvendelse i disse kurser? I så fald hvilke? 
Ad 1: Der synes rigeligt med eksempler på videnskabsteorikurser på nettet. De nedenstående links er blot et lille udsnit af hvad der er tilgængeligt på nettet og er primært begrænset af den tid jeg har haft til rådighed til at foretage undersøgelsen. Jeg Jeg har forsøgt at finde eksempler på såvel almene kurser i videnskabsteori og videnskabshistorie som mere fagspecifikke videnskabsteoretiske kurser, der f.eks. beskæftiger sig med kemiens eller geografiens videnskabsteoretiske problemstillinger. Jeg har i Appendiks I inddelt disse kurser efter følgende kategorier: Almene Videnskabsteoretiske eller Videnskabshistoriske Kurser; Biokemi; Biologi; Datalogi, Kognitionsvidenskab og Logik;  Fysik og Astronomi; Geografi; Geologi; Kemi og Matematik.  
I den fagspecifikke inddeling har jeg fulgt de forskellige fagområder på det naturvidenskabelige fakultet. Der er visse af kurserne, hvis indholdder muligvis ville kunne finde anvendelse ud over det fagkategori, jeg her har placeret dem i. Fek.s. kunne man forestille at nogle af de mere logikorienterede kurser (som jeg her har placeret i kategorien Datalogi, Kognitionsvidenskab og Logik) også kunne være af relevans for matematikere, eller at nogle af de molekylærbiologisk eller genetisk orienterede kurser kunne være af relevans for biokemikere. Dette vil jeg overlade til læseren at vurdere.
Inden for hver af disse kategorier har jeg forsøgt at finde eksempler kurser med såvel  videnskabsfilosofiske, videnskabshistoriske og videnskabssociologiske indfaldsvinkler (og kombinationer af disse). Disse tre hovedperspektiver udgør tilsammen hvad jeg opfatter som de primære perspektiver i en videnskabsteoretisk faglighed (derved ikke være sagt at de er de eneste relevante). 
Jeg har samtidig forsøgt kun at medtage de kurser, hvis curricula er tilstrækkelige til et universitetsniveau. Dette har imidlertid ikke vist sig som noget større problem, eftersom videnskabsteori også i andre lande normalt kun udbydes på universiteter eller højere læreanstalter. 

Der er imidlertid to andre problemer omkring indholdet af disse kurser, som det er værd at gøre et par bemærkninger om. I de fleste diskussioner om videnskabsteoretisk undervisning dukker to typer af problemstillinger op, som jeg her vil betegne henholdsvis faglighedsproblemet og integrationsproblemet:
Faglighedsproblemet: Dette problem drejer sig om hvordan den videnskabsteoretiske faglighed sikres i disse kurser. ”Faren” i denne situation er her at kurset degenerer til blot at være en reproduktion af den interne faglige selvforståelse, i stedet for at give nogle faglige redskaber til netop at reflektere over denne forståelse. 
Integrationsproblemet: Dette problem drejer sig om hvordan det sikres at de studerende oplever den faglige relevans af disse kurser i forhold til deres hovedfag. ”Faren” er her, måske især for naturvidenskabelige studerende, at den videnskabsteoretiske undervisning vil blive oplevet som fjern, afsondret og uden relevans for fagets problemstillinger. 
Ofte sættes disse to problemer op som modsatrettede hensyn, der ikke kan løses på samme tid fordi f.eks. hensynet til videnskabsteorikursets faglighed vil svække dets integration med hovedfaget. Kursusoversigten i Appendikx I dementerer imidlertid denne forestilling, og demonstrerer at det i konkrete tilfælde sagtens kan lade sig gøre at løse begge problemer i det samme kursus. 

Et glimrende eksempel på dette er kurset “Controversy in Chemistry” (http://www.wpi.edu/Academics/Depts/Chemistry/Courses/CH215X/ - Appendiks II), der blev afholdt i efteråret 1998 på Worcester Polytechnic Institute (USA, Massachussetts) under ledelse af Stephen J. Weininger og Nicholas Kildahl. Dette kursus tager udgangspunkt i både fortidige og samtidige kemiske videnskabelige kontroverser. Kontroversernes forløb analyseres med en række sociologiske redskaber og diskuteres i forhold til videnskabsteoretiske spørgsmål omkring generelle forestillinger om videnskabelig metode og den videnskabelige proces. Hvilke kemiske kontroverser, der behandles, varierer fra år til år, men kan bl.a. inkludere kontroverserne om flogistonteorien, kold fusion og ozonlaget. 
I det ovennævnte eksempel er der taget en primært videnskabssociologisk og historisk indgangsvinkel, men dette er ikke nogen nødvendighed. Andre kurser tager en primært filosofisk indfaldsvinkel, med vægt på f.eks. begrebsanalyse. Et eksempel på dette er kurset ”Philosophy of Biology” (http://www.stanford.edu/class/phil167a/ - Appendiks III) der blev afholdt i forårssemestret 2002 på Stanford University (USA, Californien) under ledelse af Peter Godfrey-Smith og Michael Weisberg. Dette kursus beskæftiger sig med videnskabsteoretiske problemstillinger omkring evolutionsteori herunder det biologiske funktionsbegreb, adaptation, unit of selection-diskussionen og artsproblematikken.
Eksempler på denne integration er ikke kun begrænset til de fagspecifikke videnskabsteorikurser. Også blandt de mere ”alment” orienterede kurser kan vi finde eksempler på en vellykket løsning på såvel faglighedsproblemet som integrationsproblemet. Et sådant eksempel er kurset ”Philosophy of Science” (http://frank.mtsu.edu/~rbombard/RB/Sylab/syl450.html#2 – Appendiks IV), der blev afholdt i efterårssemestret 2002 på Middle Tennesee State University (USA, Tennessee) under ledelelse Ron Bombardi. Dette kursus har en primært videnskabsfilosofisk indgangsvinkel, og behandler forholdet mellem forskellige primært naturvidenskabelige emner  (inkluderende særskilte temaer om moderne fysik og rum/tids-opfattelse, kvantemekanik, evolutionsteori og bevidsthedsfilosofi) og vores opfattelser af naturen og videnskabsteoretiske forestillinger om vidensproduktion.

Der er efter min opfattelse derfor intet, der taler at disse to problemer skulle være nogen   afgørende hindring for udviklingen af en videnskabsteoretisk undervisning, der både er solidt fagligt funderet, og relevant for den naturvidenskabelige studerende. Appendiks I indeholder eksempler på curricula, der løser disse to problemer 
Ad 2: Mens søgningerne efter forskellige typer af curricula i videnskabsteori har haft et meget positivt resultat, har det vanskeligere at opstøve eksempler på direkte netbaseret fjernundervisning i videnskabsteori. Langt de fleste kurser er klasseundervisning, og bruger kun internettet i begrænset grad, f.eks. med en netside med relevante links. En del kurser med klasseundervisning har dog en mere udvidet internetanvendelse. Et eksempel er kurset “History and Philosophy of Science”  (http://www.drury.edu/ess/philsci/philsciov.html - Appendix V, støttematerialet er dog blevet vurderet som for omfattende til at blive medtaget i appendikset og interesseret henvises til siden selv) der afholdes på Drury University (USA, Missouri) under ledelse Charles Ess. På dette kursus hjemmeside (der er et alment videnskabsteoretisk kursus med en filosofihistorisk tilgang), bliver der gjort brug af omfattende links til forskelligt støttemateriale. Dette materiale omfatter fortrinsvis essays om emner af relevans for kurset, samt referater og noter til bestemte tekster, ofte forfattet af de studerende. 
Som dette eksempel illustrerer, kan oprettelsen af en kursushjemmeside kan fungere som forum og katalysator for en positiv pædogisk proces hvor studenterkritik og erfaringer fra tidligere afholdte kurser kan bruges til løbende forbedringer. Typisk skal netsiden opdateres hvert semester og dette nødvendige arbejde giver mulighed for systematisk at inkorporere erfaringerne fra studenterevalueringer til at skærpe overvejelserne over et kursets formål og pædagogiske midler til at opnå dette. 
På denne baggrund er det næppe overraskende at flere (men dog ikke alle) af de fundne kursusnetsider synes mere overvejede og grundige i såvel deres pædogiske overvejelser præsentation af kursets indhold, end hvad der er standarden for de fleste kursusbeskrivelser i lektionskataloget på Københavns Universitet. Et godt eksempel er kurset ”Introduction to Biochemistry” (http://www.udel.edu/chem/white/teaching/CHEM342/342-SyllabusS02.html - Appendiks VI, dette links synes dog desværre ikke længere at være aktivt) der afholdes på University of Delaware (USA, Delaware) under ledelse af  Harold B. White. Dette kursus behandler videnskabsteoretiske problemer med udgangspunkt 8-10 klassiske videnskabelige artikler inden for biokemi/fysiologi. Kurset benytter sig af problemorienteret undervisning og gruppearbejde, og indeholder lang række overvejelser over kursets pædagogiske mål og midler, herunder bl.a. en list over de kompetencer kurset forsøger at bibringe den studerende.

Et eksempel på egentlig (”ren”) netbaseret fjernundervisning kan findes på kurset “Phicyber (Philosophy in Cyberspace)” (http://www.valdosta.peachnet.edu/~rbarnett/phi/phicyber/ - Appendiks VII)  der afholdes på Valdosta State University (USA, Georgia) under ledelse Ron Barnette. Valdosta State University deltager i et regionalt forsøg på at udvikle netbaserede kurser i midtvesten (links hertil kan findes på: http://www.valdosta.edu/srec/). ”Phicyber” er udformet som et netbaseret 

filosofikursus (som dog ikke er specielt videnskabsteoretisk orienteret), hvor deltagerne debatterer filosofiske temaer eller spørgsmål, givet i “Den elektroniske Agora” – et netforum hvortil den studerende logger på med eget password. 

Som det fremgår af Appendiks VII er dette kursus ikke direkte videnskabsteoretisk orienteret. Det er medtaget her for at illustrere en af de mulige måder netbaseret fjernundervisning kan foregå på. Mere videnskabsteoretisk orienteret netbaseret fjernundervisning kan findes på Medical College of Wisconsin (http://www.mcw.edu/bioethics/defaq.html - Appendiks VIII) der under ledelse af Robyn S. Shapiro tilbyder kurser i bioetik for studerende på sundhedsområdet. De studerende logger her ind i deres ”online-klasseværelse” med eget password, og kan principielt tage næsten en hel master uden at være til stede på uddannelsesstedet. 
Konklusion: Søgningerne efter forskellige typer af curricula i videnskabsteori afslører en rig eksistens af videnskabsteorikurser på nettet. De i Appendiks I medtagne links er blot et lille udsnit af hvad der er tilgængeligt og er primært begrænset af den tid jeg har haft til rådighed til at foretage undersøgelsen.  Langt de fleste er disse kurser er almindelig klasseundervisning, men en del af kurserne rumme eksempler på en udvidet ineternetanvendelse. I disse tilfælde bruges en kursushjemmeside primært til udlægning af information og  støttemateriale til kurset, men også som platform til at opsamle og videreudvikle kursets pædagogik. Det har derimod været vanskeligere at opstøve eksempler på direkte netbaseret fjernundervisning i videnskabsteori, og med det forbehold at den nærværende undersøgelse har været tids- og ressource begrænset, konkuderer jeg at brugen af egentlig fjernundervisning i videnskabsteori indtil videre ikke har været videre forekommet. 
Appendiks I: Links: 

Dette appendiks indeholder en liste over netsider med videnskabsteoretiske kurser, og derudover enkelte generelle videnskabsteoretiske links, der blevet brugt til at indhente information om disse kurser.
Generelle videnskabsteoretiske links:
http://www.augustana.ab.ca/~janzb/science.htm: Links til en lang række netsider med  forskellige videnskabsteoretiske temaer, både mere almene sider, og sider der er orienteret mod bestemte discipliner. Det skal dog bemærkes at ikke alle links er opdaterede.
http://www.prs-ltsn.leeds.ac.uk/phil_science/: ”Learning and Teaching Support Network: Philosophy of Science site”: Dette site er et forum for udveksling af synspunkter og erfaringer med undervisning i videnskabsteori.
Almene Videnskabsteoretiske eller Videnskabshistoriske Kurser
http://www.drury.edu/ess/philsci/philsciov.html: “History and Philosophy of Science Course”, Drury University (USA, Missouri), ansvarlig Charles Ess. Alment videnskabsteoretisk kursus med en filosofihistorisk tilgang. Forholdsvis omfattende links, også med studenternoter. Curriculum for kurset kan findes på: http://www.drury.edu/ess/philsci/SyllabusF98.html
http://www.s3.kth.se/radio/COURSES/PHILOSOPHYOFSCIENCE_2E5507_2000/index.html: ”Philosophy of Science (Vetenskapsteori)”, Kungliga Tekniske Högskolan (Sverige), ansvarlig Jens Zander. Videnskabsteoretisk med hovedsageligt phd.-kursus for ingeniørermed hovedsageligt videnskabsfilosofisk indhold. Kurset tager udgangspunkt i Chalmers lærebog. Ingen tegn på særlig netbaseret anvendelse.
http://frank.mtsu.edu/~rbombard/RB/Sylab/syl450.html#2: ”Philosophy of Science”, Middle Tennesee State University (USA, Tennessee), ansvarlig Ron Bombardi. Videnskabsteoretisk kursus for filosofistuderende med fokus på forskellige naturvidenskabelige emner. Inkluderer særskilte temaer om moderne fysik og rum/tids-opfattelse, kvantemekanik, evolutionsteori og bevidsthedsfilosofi. Litteratur fra forskellige kilder af relevans for de særskilte temaer. Siden inkluderer enkelte links, bl.a. til tekster af Alan Sokal.
http://www.kzoo.edu/phil/science.html: ”Philosophy of Science”, Kalamazoo College (USA, Michigan), ansvarlig Chris Latiolais. I dette kursus er hovedvægten lagt på at præsentere klassiske videnskabsteoretiske problemstillinger i det tyvende århundrede. Inkluderer dog også særskilte temaer fra biologiens filosofi og psykologiens filosofi i slutningen af kurset. Ingen tegn på særlig netbaseret anvendelse.

http://www.kzoo.edu/phil/wolf/science/20903B.html: ”Philosophy of Science”, Kalamazoo College (USA, Michigan), ansvarlig Michael P. Wolf. Dette kursus ligner I sit indhold ovenstående en del, og er muligvis en opdateret version af dette. Ligesom ovenstående kursus er hovedvægten  i dette lagt på at introducere klassiske videnskabsteoretiske problemstillinger i det tyvende århundrede (indholdet i denne introduktion varierer dog noget i forhold til ovenstående). Inkluderer særskilte temaer om videnskabelige teorier (med vægt på de logiske positivister og Popper); Kuhn og diskussionen om realisme/antirealisme; og reduktione/antireduktionisme. Sidstnævnte emne bliver diskuteret i forhold til biologi og psykologi. Denne side indeholder enkelte links med hjælpespørgsmål til de tre temaer, og et link, der beskriver mulige temaer for skriftlige opgaver, og et enkelt eksempel på en sådan.
http://macserver.ius.indiana.edu/humanities/philosophy/programs/courses_s96/s96,syl_rumseyj261.html: ”Introduction to the Philosophy of Science”, Indiana University (USA, Indiana), ansvarlig, J. Rumsey og Forinash. Dette kursus forsøger at introducere til almene videnskabsteoretiske problemstillinger med udgangspunkt i den kopernikanske revolution som case-studie. Ingen tegn på særlig netbaseret anvendelse.

http://www2.h-net.msu.edu/%7Esmt/syllabi.html: Links til curricula for kurser i teknologi- medicin og videnskabshistorie, inkluderende: 
http://www.southwestern.edu/%7Egreenmue/histscisyll.htm: “History of Science”, Southwestern University (USA, Texas), ans. Elizabeth Green Musselman. Alment videnskabshistorisk kursus med en primært sociologisk indgangsvinkel. Indeholder links til historiske originaltekster og elektroniske biblioteksressourcer, bl.a. Britannica Online.  
http://www.comms.dcu.ie/sheehanh/msc/ccps.htm: ”History of Ideas”, “Science Technology & Society”, Dublin City University (Irland) ans. Helena Sheehan . Disse idéhistoriske kurser behandler forskellige (videnskabs)filosofiske strømninger i relation til generelle samfundsforandringer primært med en sociokulturel vinkel. Indeholder en række links af relevans for kurset, der også lægger op til at de studerende på længere sigt skal hjælp med at udvikle denne netside.
http://www.bris.ac.uk/Depts/Philosophy/UG/ugunits0203/20019philsci.html: ”Philosophy of Science”, University of Bristol (Storbritannien), ans. Andrew Pyle. Videnskabsfilosofisk kursus for filosofistuderende. Ingen tegn på særlig netbaseret anvendelse.
http://chuma.cas.usf.edu/~snow/2050syl.html: ”Science, Earth and Life”, University of South Florida (USA, Florida) ans. Eleanor Snow. Et kursus om naturvidenskab og videnskabsteori, intenderet primært for studerende der ikke har et hovedfag i et naturvidenskabeligt fag. Behandler videnskabsteoretiske eksempler primært inden for geologi, fysik og astronomi, men også i biologi. Kursusholdet har sin egen interne netside med relevant og løbende opdateret information hvortil deltagerne kan logge på. 
http://www.athabascau.ca/html/syllabi/hist/hist404.htm#Materials: ”Historical Foundations of Modern Science”, Athabasca University (Canada). Alment netbaseret videnskabshistorisk kursus for historie- og naturvidenskabsstuderende. Kurset gør brug af såvel standardlærebøger i videnskabshistorie, som primære kilder. Inkluderer særskilte temaer om naturvidenskaben i antikken og middelalderen; den naturvidenskabelige revolution; Oplysningstidens kemi og fysik; geologi, evolution og mikrobiologi i den 19. århundrede, og kvinders rolle (og den historiske glemsel af disse) i naturvidenskabernes historie. 
http://www.hum.gu.se/~idewww/: ”Matematikens og naturvetenskapens historia”, Göteborgs Universitet (Sverige) ans. Ingemar Nilsson og Mats Martinsson. Alment videnskabshistorisk kursus. Ingen tegn på særlig netbaseret anvendelse.
http://hypatia.ss.uci.edu/lps/home/courses/s01/Spring2001Stanford-LPS-240.html: ”The Historical Turn in the Philosophy of Science”, University of California, Irvine (USA, Californien), ans. P. K. Stanford. Dette kursus behandler de videnskabsfilosofiske diskussioner, der fulgte i kølvandet på den såkaldte ”historiske vending” indenfor videnskabsteorien i forbindelse med Kuhns ”Videnskabens revolutioner”.  Ingen tegn på særlig netbaseret anvendelse.

Biokemi

http://www.udel.edu/chem/white/teaching/CHEM342/342-SyllabusS02.html: ”Introduction to Biochemistry”, University of Delaware (USA, Delaware), ans. Harold B. White. Dette kursus behandler videnskabsteoretiske problemer med udgangspunkt 8-10 klassiske videnskabelige artikler inden for biokemi/fysiologi. Kurset benytter sig af problemorienteret undervisning og gruppearbejde. Indeholder forskellige links med materiale af relevans for kurset, herunder bl.a. en list over de kompetencer kurset forsøger at bibringe den studerende.
Biologi

http://www.philosophy.umd.edu/Faculty/LDarden/Courses/index.html: ”History of Biology/Philosophical Topics in Biology”; “Philosophy of Biology I”; “Seminar in Unity and Disunity in Science”; “Seminar in Explanation & Theory Change”; “Philosophy of Biology II”; “Secrets of Life: Discoveries in Molecular Biology”; “Philosophy of Science II”;  “History and Philosophy of Science and Technology University of Maryland (USA, Maryland), ans. Lindley Darden. Disse kurser er, med undtagelse af Philosophy of Science, der er et mere alment kursus, orienteret mod videnskabsteoretiske problemstillinger inden for biologien, og her særlig evolutionsteori og molekylærbiologi. Flere af kurser tager tillige en videnskabshistorisk vinkel. Ingen tegn på særlig netbaseret anvendelse.

http://philosophy.wisc.edu/sober/523syl.pdf: ”Philosophy of Biology” University of Wisconsin, Madison (USA, Wisconsin), ans. Elliott Sober. Dette kursus beskæftiger sig med filosofiske problemstillinger indenfor evolutionsteori. Ingen tegn på særlig netbaseret anvendelse. Sobers øvrige kurser, hvoraf nogle i indhold ligner dette, synes generelt at være orienterede mod filosofistuderende, og kan findes på:
http://philosophy.wisc.edu/sober/courses.htm. 
http://www.stanford.edu/class/phil167a/: ”Philosophy of Biology”, Stanford University (USA, Californien) ans. Peter Godfrey-Smith. Dette kursus beskæftiger sig med videnskabsteoretiske problemstillinger omkring evolutionsteori herunder det biologiske funktionsbegreb, adaptation, unit of selection-diskussionen og artsproblematikken. Netsiden bliver brugt til at kommunikere relevante nyheder ud til de studerende (f.eks. omkring eksamen eller tilgængeligheden af handouts), og indeholder bla. Links til nogle klassiske on-line værker af Darwin, Wallace og Lamarck.
http://www.dartmouth.edu/~dietrich/: “History of Modern Biology; ”Philosophy of Biology”; “History of Genetics”, “The Nature and Process of Science”; Dartmouth College (USA, New Hampshire), ans. Michael R. Dietrich. Som titlerne antyder beskæftiger disse kurser beskæftiger sig med biologiens videnskabsteoriske problemstillinger og, her hovedsagelig med genetik og evolutionsteori. Disse to emner er således fokus for hver af de to videnskabshistoriske kurser, mens kurset ”Philosophy of Biology” har et indhold, der meget ligner ovenstående. Det sidste kursus ”The Nature and Process of Science” er et mere alment videnskabsteoretisk kursus, der dog stadig benytter sig af biologiske cases.

http://isis.csuhayward.edu/alss/alss/phil/rmillste/bio&eth/: ”Biology and Ethics”, California State University (USA. Californien), ans. Roberta L. Millstein. Bioetisk kursus, hivs temaer behandler filosofiske og etiske spørgsmål omkring eugenik, kloning, gensplejsning og debatten om dyrerettigheder. Enkelte links til tekster af relevans for kurset. 
Datalogi, Kognitionsvidenskab og Logik
http://cogsci.uwaterloo.ca/courses/phil145.html: ”Critical Thinking”, University of Waterloo (Canada), ans. Paul Thagaard. Argumentationsteoretisk kursus der behandler kompleks ræssoneren, inkluderende statistiske domme, beslutningstagning, og kausale og analoge tænkemåder. Hver kursusuge har et særskilt link, der beskriver denne uges indhold.
http://cogsci.uwaterloo.ca/courses/phil446.html: ”Cognitive Modelling”, University of Waterloo (Canada), ans. Paul Thagaard. Dette kursus indeholder en praktisk del hvor de studerende skal implementere beregningsbaserde modeller af menneskelig kognition gennem forskellige typer af programmer (regel-baserede, neurale netværk osv.), og diskutere diskutere de filosofiske og psykologiske problemstillinger ved disse modeller. Hver kursusuge har et særskilt link, der beskriver denne uges indhold.

http://cogsci.uwaterloo.ca/courses/phil255.html: ”Philosophy of Mind”, University of Waterloo (Canada), ans. Paul Thagaard. Bevidstfilosofisk kursus, der behandler fundamentale spørgsmål om bevidstheden, herunder f.eks. sjæl-legeme-problemet.  
Hver kursusuge har et særskilt link, der beskriver denne uges indhold.

http://cogsci.uwaterloo.ca/courses/phil679.html: ”Foundations of Cognitive Science”,  University of Waterloo (Canada), ans. Paul Thagaard. Kurset behandler en række front-line-problemer inden for kognitionsforskning og kunstig intelligens. Indeholder links til enkelte tekster, diskussionspørgmål til de enkelte kursustemaer, samt et til forskellige sites af relevans for kognitionsvidenskab. 
http://cogsci.uwaterloo.ca/courses/cogsci600.html: ”Seminar in Cognitive Science”,  University of Waterloo (Canada), ans. Paul Thagaard. Dette kurus behander forskellige kontroversielle emner om menneskelig og kunstig intelligens. Indeholder et link til diskussionspørgmål til de enkelte kursustemaer og et til forskellige sites af relevans for kognitionsvidenskab.
http://cogsci.uwaterloo.ca/courses/phil256.html: ”Introduction to Cognitive Science”,  University of Waterloo (Canada), ans. Paul Thagaard. Dette kursus introducerer de studerende til kognitionsvidenskabens metoder og fundamentale problemstillinger. Indeholder links til mulige opgaveformuleringer diskussionspørgmål til de enkelte kursustemaer og et til forskellige sites af relevans for kognitionsvidenskab. 
http://www.cariboo.bc.ca/ae/php/phil/mclaughl/home.htm: ”Critical Thinking”, University College of the Cariboo (Canada), ans. Jeff MacLaughlin. Et overvejende logik-baseret kursus om argumetationsteori. Indeholder links til hver kursusgangs powerpoint-præsentationer, og to artikler om hvordan man skriver et filosofi-essay.
http://www.cariboo.bc.ca/ae/php/phil/mclaughl/home.htm: ”Cyberphilosophy”,  University College of the Cariboo (Canada), ans. Jeff MacLaughlin.
Dette kursus behandler nogle af de filosofiske og etiske problemer, der er opstået som følge af computerens, og herunder internettets fremkomst.  Indeholder en praktisk del hvor de studerende bruger internettet til forskellige formål som led i undervisningen.

http://www.bris.ac.uk/Depts/Philosophy/UG/ugunits0203/Concepts02.html: ”Philosophy and Cognitive Science”, University of Bristol (Storbritannien), ans. Andrew Woodfield. 

Kursus om kognitionsforskningens filosofi for filosofistuderende. Ingen tegn på særlig netbaseret anvendelse.

Fysik og Astronomi
http://www.bris.ac.uk/Depts/Philosophy/UG/ugunits0203/phil30052.html: ”Philosophy of Physics”,  University of Bristol (Storbritannien), ans. James Ladyman. Videnskabfilosofisk kursus om fysikkens filosofi for filosofistuderende. Ingen tegn på særlig netbaseret anvendelse.
http://www.aip.org/history/syllabi/: En netside med links til flere kurser i fysikkens historie. Inkluderer bl.a. nedenstående:

http://www.aip.org/history/syllabi/origins.htm#Schedules: ”The Origins of Western Physical Science: Antiquity to ca. 1600”, University of California, Santa Barbara (USA, Californien), ans. Lawrence Badash. Videnskabshistorisk kursus om de fysiske videnskabers historie fra antikken tilbage til ægyptiske og babylonske matematikere og astronomer og frem til 1600. Ingen tegn på særlig netbaseret anvendelse.
http://www.aip.org/history/syllabi/revolution.htm#Course%20requirements: ”The Scientific Revolution: 1600 to 1875”, University of California, Santa Barbara (USA, Californien), ans. Lawrence Badash. Videnskabshistorisk kursus om den naturvidenskabelige revolution og de fysiske videnskabers historie fra 1600 til 1875. Ingen tegn på særlig netbaseret anvendelse.
http://www.aip.org/history/syllabi/Voltaire.htm: ”Physical Science: Newton to Einstein” University of California, Los Angeles (USA, Californien), ans. Ted Porter. Kursus, der med udgangspunkt i fysikkens nyere historie behandler videnskabsteoretiske temaer. Ingen tegn på særlig netbaseret anvendelse.

http://www.aip.org/history/syllabi/cosmology.htm: ”History of Astronomy and Cosmology, University of North Dakota (USA, North Dakota), ans. Stephen B. Johnson. Videnskabshistorisk kursus om astronomiens historie fra antikken og frem.  Ingen tegn på særlig netbaseret anvendelse. 

http://www.aip.org/history/syllabi/experiments.htm: “Historical Experimentation”, Massachussetts Institute of Technology (USA, Massachussetts), ans. Jed Buchwald. Dette eksperimentelle kursus giver elever mulighed for at gentage klassiske eksperimenter fra fysikken historie. Ingen tegn på særlig netbaseret anvendelse. 

http://www.aip.org/history/syllabi/janssen.html: ”History of 20th Century Physics”, University of Minnesota (USA Minnesota), ans. Michael Janssen.  Kursus, der med udgangspunkt i særligt relativitetsteoriens og kvantemekanikkens historie behandler videnskabsteoretiske temaer. Ingen tegn på særlig netbaseret anvendelse. 

http://www.aip.org/history/syllabi/20thcenturyphysics.htm: ”Einstein, Oppenheimer,  Feynman: Physics in the 20th Century”, Massachussetts Institute of Technology (USA, Massachussetts), ans. David Kaiser. Kursus, der med udgangspunkt i særligt relativitetsteoriens og kvantemekanikkens historie behandler videnskabsteoretiske temaer, især med en sociologisk indfaldsvinkel. Inkluderer bl.a. et tema om fysikeres forhold til staten, med udgangspunkt i sagen om Oppenheimers og atombomben. Ingen tegn på særlig netbaseret anvendelse. 
http://www.aip.org/history/syllabi/foundations.html: ”Foundations of Particle Physics”, University of California, Los Angeles (USA, Californien), ans. Nina Byers. Videnskabshistorisk kursus om partikelfysikkens historie.  Ingen tegn på særlig netbaseret anvendelse.
http://www.aip.org/history/syllabi/coldwar.htm: ”Cold War Science”, Massachussetts Institute of Technology (USA, Massachussetts), ans. Hugh Gusterson og David Kaiser. Videnskabshistorisk kursus, der behandler forholdet mellem videnskabsfolk og storpolitik under den kolde krig, herunder spørgsmålet om forskere moralske ansvar omkring deres resultater. Ingen tegn på særlig netbaseret anvendelse.
http://www.aip.org/history/syllabi/consequences.html: ”Atomic Consequences”, Cornell University (USA, New York), ans.  Michael A. Dennis. Videnskabshistorisk kursus om atombomben og dens betydning for amerikansk kultur. Enkelte links bl.a. til en netside om Leo Szilard. Ellers ingen tegn på særlig netbaseret anvendelse.

http://www.aip.org/history/syllabi/Aristotle.htm:  ”The Origin of Modern Science from Aristotle to Newton”, University of Maryland (USA, Maryland), ans. Stephen G. Brush. Videnskabshistorisk kursus om fysikkens historie fra antikken til den naturvidenskabelig revolution. Ingen tegn på særlig netbaseret anvendelse.

http://www.aip.org/history/syllabi/classical.htm: ”Topics in the History of Modern Physical Science”, University of Notre Dame (USA, Indiana), ans. Michael J. Crowe. Videnskabshistorisk kursus, der behandler fysikkens historie fra den naturvidenskabelige revolution og frem. Ingen tegn på særlig netbaseret anvendelse.

http://www.aip.org/history/syllabi/phys_science.html: ”Development of Modern Physical Science from Newton to Einstein”, University of Maryland (USA, Maryland), ans. W Patrick McCray. Videnskabshistorisk kursus der behandler fysikkens historie fra  naturvidenskabelige revolution og frem. Ingen tegn på særlig netbaseret anvendelse. 
http://www.aip.org/history/syllabi/discovery.html: ”Discovery of the Universe”, University of Michigan (USA, Michigan), ans. Rudy Paul Lindner. Videnskabshistorisk kursus om astronomiens og kosmologien historie fra 1600-tallet og frem til det tyvende århundrede. Ingen tegn på særlig netbaseret anvendelse.

http://geology.wcupa.edu/mgagne/ess362/home/syllabus.html: ”History of Astronomy”, West Chester University (USA, Delaware) ans. Marg Gagné. Astronomihistorisk kursus med tre hovedtemaer: antikkens astronomi hos de gamle babylonere, grækere, ægyptere osv.; Renaissancens astronomi, og astronomien i det 21. århundrede. Ingen tegn på særlig netbaseret anvendelse. 
http://www.bris.ac.uk/Depts/Philosophy/UG/ugunits0203/phil30052.html: ”Philosophy of Physics”,  University of Bristol (Storbritannien), ans. James Ladyman. Videnskabfilosofisk kursus om fysikkens filosofi for filosofistuderende. Ingen tegn på særlig netbaseret anvendelse.

http://www.bris.ac.uk/Depts/Philosophy/UG/ugunits0203/phil30049.html: ”Philosophy of Physics”,  University of Bristol (Storbritannien), ans. James Ladyman. Videnskabfilosofisk overbygninskursus om fysikkens filosofi for filosofistuderende. Ingen tegn på særlig netbaseret anvendelse.

http://hypatia.ss.uci.edu/lps/home/fac-staff/faculty/malament/FndsofGR.html: ”The Foundations of General Relativity I and II”, University of California, Irvine (USA, Californien), ans. David Malament. Dette kursus, der behandler ontologisk og kosmologiske problemstillinger i forbindelse med den generelle relativitetsteori. Indeholder links, der gør det muligt at downloade enkelte artikler til kurset.
Geografi

http://www.iupui.edu/~geogdept/g309.htm: ”Frontiers in Geographical Thought”, Indiana University (USA, Indiana), ans. Owen Dwyer. Kursus orienteret mod geografiens videnskabsteoretiske problemstillinger, ud fra såvel en sociologisk som metodologisk (i bred forstand, bl.a. inkluderende en seance om hvilke problemstillinger geografer bør beskæftige sig med) synsvinkel. Behandler også forskellige historiske geografiske videnskabelige kontroverser. Indeholder link til en ”Oncourse”-opdateringside (der iøvrigt ikke virker), hvor de studerende logger ind med egen profil og kan modtage annoncerede opdateringer, kursusemails mv. 
http://www.sru.edu/DEPTS/ARTSCI/GES/PROROK/HOMEPAGE/Philsyl.htm: ”Philosophy of Geography”, Slippery Rock University (USA, Pennsylvania) ans. Carolyn V. Prorok. Geografisk videnskababsteoretisk, med en primært sociologisk indfaldsvinkel.
Ingen særlige tegn på netbaseret anvendelse.
http://www.geog.ucsb.edu/~jproctor/: ”The Idea of Nature”, University of California, Santa Barbara, ans. James D. Proctor og Thomas Thingel. Kursus om natursyn diskuteret fra mange vinkler. Links til forskellige sider med oplysninger af relevans for kurset. 
http://www.geog.okstate.edu/users/greiner/courses/handp/hpsyll02.pdf: ”History and Philosophy of Geography”, Oklahoma State University (USA, Oklahoma), ans. Alyson Greiner. Idéhistorisk kursus om Geografiens historie fra Antikken og frem. Ingen tegn på særlig netbaseret anvendelse.  

Geologi

http://academic.emporia.edu/aberjame/histgeol/syllabus.htm: ”History of Geology”, Emporia State University (USA, Kansas) ans. James S. Aber. Videnskabshistorisk kursus og Geologiens historie. Inkluderer temaer om antikkens og renæssancens geologiske opfattelser, skiftende opfattelser i europæisk geologi fra henholdsiv det 18. århundrede og det 19. århundrede og frem; amerikansk geologis historie, med specifik fokus lokalt på Kansas. Indeholder links til forskelligt materiale af relevans for kurset.
http://www.uwm.edu/People/mtharris/Honors97/HonSyl.html: ”Discovering Earth History”, University of Wisconsin (USA, Wisconsin), ans. Mark Harris. Videnskabshistorisk kursus om geologiens oprindelse og historie fra antikken og frem. Inkluderer en præsentation og behandling af Kuhn; Lakatos og Laudans modeller for videnskabelig udvikling i forhold til geologiens historie. Indeholder links til forskelligt materiale af relevans for kurset
Kemi

http://www2.truman.edu/~ramberg/syllabi/deKosky.pdf: ”History of Chemistry”,
University of Kansas (USA, Kansas), ans. Robert Dekosky. Videnskabshistorisk kursus om kemiens historie, fra dens rolle hos de gamle grækere, over middelalderens alkymi, den naturvidenskabelige revolution i 1600-tallet og videre frem til moderne kemi. Ingen tegn på særlig netbaseret anvendelse.

http://www2.truman.edu/~ramberg/syllabi/roberts.pdf: “Creating Chemistry and Chemists, from Alchemy to the Buckyball”, Virginia Tech  University (USA, Virginia), ans. Jody Roberts og Benjamin Cohen. Videnskabsteoretisk kursus om kemi for andenårsstuderende, med en stærk videnskabshistorisk vinkel. Tager udgangspunkt i kemiens historie fra 1500 tallet, og behandler dannelsen af kemien som moderne videnskabelig disciplin og bl.a.  forskelle i laboratoriepraksis til forskellige tider og i forskellige lande. Ingen tegn på særlig netbaseret anvendelse.

http://www2.truman.edu/~ramberg/syllabi/rasmussen.pdf: ”Chemical History”, North Dakota University (USA, North Dakota), ans. Seth Rasmussen. Videnskabshistorisk kursus om kemiens historie fra de gamle grækere og frem. Ingen tegn på særlig netbaseret anvendelse.

http://www.wpi.edu/Academics/Depts/Chemistry/Courses/CH215X/: “Controversy in Chemistry”, Worcester Polytechnic Institute (USA, Massachussetts)  ans. Stephen J. Weininger og Jay A. Labinger. Videnskabsteoretisk kursus der tager udgangspunkt i kemiske videnskabelige kontroverser. Delvis videnskabssociologisk indgangsvinkel. Indeholder links bl.a. til sider med kursets referenceliste og et skema over kursets forløb, samt et spørgeskema om den studerende holdning til forskellige aspekter ved videnskabelige kontroverser.
http://www2.truman.edu/~ramberg/syllabi/beer.pdf: ”History of Chemistry with Laboratory”, University of Delaware (USA, Delaware), ans. John Beer. Videnskabshistorisk kursus i kemiens historie med en inkorporeret laboratoriedel (!), hvor de studerende skal prøve at reproducere klassiske forsøg eller opdagelser.  Ingen tegn på særlig netbaseret anvendelse.

http://philos.nsu.ru/classics/alchemy.html: ”The History of Natural Sciences and Alchemy in the Middle Ages,” Novosibirsk State Medical University (Rusland), ans. Svetlana Panasenko. Kursus om alkymiens og kemiens historie, fra senantikken til renæssancen. Indeholder enkelte links af relevans for kursus, herunder et link til en række historiske alkymistiske tekster primært fra det 15. til det 18. århundrede: http://www.levity.com/alchemy/home.html  
Matematik

http://duke.usask.ca/~hoffmans/courses/320_syll.html: ”Philosophy of Matematics: an introduction to the World of Pictures and Proofs”, University of Saskatchewan (Canada), ans. Sarah Hoffman. Kursus i matematikkens filosofi. Behandler bl.a. matematisk bevisførelse og forskellige matematikfilosofiske retninger (platonisme, formalisme). Ingen tegn på særlig netbaseret anvendelse.
http://www.lon.ac.uk/academic/philosophy/maths/Maths_Schedule.htm: ”Philosophy of Matematics”, University of London (Storbrittanien), ans. K. Hossack. Kurset behandler metafysiske og erkendelsesteoretiske problemer i matematikken og herunder 
forskellige matematikfilosofiske retninger. Ingen tegn på særlig netbaseret anvendelse. 
http://eee.uci.edu/00f/32274/:  ”Philosophy of Matematics”, University of California, Irvine (USA, Californien), ans. G. Aldo Antonelli. Dette matematikfilosofiske kursus behandler primært diskussionerne I 1920’erne og 1930’erne, mellem logiscister, intutionister og formalister. Ingen tegn på særlig netbaseret anvendelse.
http://hypatia.ss.uci.edu/lps/home/courses/s01/spring-2001-Stoltzner-lps247.html: ”Philosophy and Applied Mathematics”, University of California, Irvine (USA, Californien), ans. M. Stöltzner. Dette kursus behandler videnskabesteoretiske problemer I forbindelse med anvendelsen af matematik i naturvidenskaben i det 20. århundrede, især med fokus på fysik. Kurset er delt i to dele hvoraf det første tager en historisk indfaldsvinkel, mens det andet fordyber sig mere i konkrete eksempler.  

http://www.ifa.au.dk/ivh/kurser/f01/et_dusin_episoder_fra_matematikken_i_det_19_rhundrede.dk.htm: ”Et dusin episoder fra matematikken i det 19. århundrede.” Århus Universitet (Danmark), anv. Henrik Kragh Sørensen. Dette kursus behandler, via en række konkrete episoder, forandringer i matematikken og matematikeres praksis i det 19. århundrede. Blandt de, emner , der behandles er blandt andet professionaliseringen af matematikerstanden og fremkomsten af eksplicitte eksistensudsagn i matematikken. Ingen tegn på særlig netbaseret anvendelse. 
Særlige sider med forsøg på netbaseret læring

http://www.valdosta.peachnet.edu/~rbarnett/phi/phicyber/: ”Phicyber (Philosophy in Cyberspace)” Valdosta State University (USA, Georgia) ans. Ron Barnette. Netbaseret filosofikursus, hvor deltagerne debatterer filosofiske temaer eller spørgsmål, givet I “Den elektroniske Agora”.  Valdosta State University deltager i et regionalt forsøg på at udvikle netbaserede kurser i midtvesten. Links hertil kan findes på: http://www.valdosta.edu/srec/ .
http://www.mcw.edu/bioethics/defaq.html: Medical College of Wisconsin (USA, Wisconsin), ans. Robyn S. Shapiro. Kurser i Bioetik for studerende på sundhedsområdet. De studerende logger ind i deres ”online-klasseværelse” med eget password, og kan principielt tage næsten en hel master uden at være til stede på uddannelsesstedet.

http://chuma.cas.usf.edu/%7Esnow/2038syl.html: ”Earth and Environment” University of South Florida (USA, Florida), ans. Eleanor Snow. Medie og netbaseret telekursus om geologiens principper for humanistiske studerende. Kursusmaterialet består primært af en serie af tv-udsendelser suppleret med en geologisk lærebog. De studerende logger ind i deres ”online-klasseværelse” med eget password.
Generelle videnskabsteoretiske links:

http://www.augustana.ab.ca/~janzb/science.htm: Links til en lang række netsider med  forskellige videnskabsteoretiske temaer, både mere almene sider, og sider der er orienteret mod bestemte discipliner. Det skal dog bemærkes at ikke alle links er opdaterede.
http://www.prs-ltsn.leeds.ac.uk/phil_science/: ”Learning and Teaching Support Network: Philosophy of Science site”: Dette site er et forum for udveksling af synspunkter og erfaringer med undervisning i videnskabsteori
Appendiks II: Kursus: “Controversy in Chemistry”
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Welcome to the website for CH215X, Controversy in Chemistry, to be taught by Professors Weininger and Kildahl during B98. The site is under construction; we will update it as information becomes available.
· Syllabus 

· Schedule 

· Homework Assignments 

· Reference List 

· Pre-Course Attitude Survey 

· Post-Course Attitude Survey 

------------------------------

CH215X: Controversy in Chemistry

Created by Stephen J. Weininger (WPI) and Jay A. Labinger (California Institute of Technology) with support from the Dreyfus Foundation.

	Instructors
	Office
	Phone
	email

	Stephen J. Weininger
	GH 305
	5396
	stevejw@wpi.edu

	Nicholas K. Kildahl
	GH 206
	5443
	nkildahl@wpi.edu


Course Website
Information about CH215X, including the day-to-day schedule, can be found at http://www.wpi.edu/Academics/Depts/Chemistry/Courses/CH215X
Course Description
This course illustrates how scientists agree or disagree about the meaning of their results. The "scientific method" as described in most science textbooks rarely corresponds to the actual processes of science. In order to illustrate the more interesting and complex paths that real scientific investigations follow, this seminar will examine several prominent chemical controversies and discover how they were (or were not) resolved. Although the examples chosen derive from chemistry, the issues raised are applicable to much of science. The course assumes a background of one year of freshman-level chemistry. Both historical and contemporary case studies will be used. Among the possible topics are the following:

· Chemical weapons in World War I and beyond 

· Phlogiston theory 

· The Development of concepts of 3-dimensional molecular structure 

· CFCs and Ozone Depletion 

· Social and religious uses of thermodynamics 

· Cold fusion 

Course Schedule
The course will meet 3 times per week in the Goddard Hall conference room, 128A, at the following times:

M, 12:30-1:20
W, 12:30-2:20
F, 12:30-1:20
Course Format

The course will be run as a seminar. Students will be expected to have read the assigned material in advance and to be prepared to participate in discussion. For each topic, a group of students will be designated to present the argument and start the discussion. Grades will be based on these presentations, class participation, and written work.

Assigned readings will be from 2 texts plus reprints that will be handed out. Additional resources will be placed on reserve in the library for the use of topic presenters and those interested in exploring a topic in greater depth.

Course Writing
Journal. The journal will contain all your written work other the papers discussing the various controversies (see below). Thus the journal should include your in-class notes, reading notes, summaries and/or analyses of the reading assignments, and any other material used for the course. Physically, the journal should consist of a notebook with either a spiral or sewn binding., and it should not have pages torn out or inserted. If you wish to do your writing on a word processor then a 3-ring binder will be acceptable. Each journal entry should have a date and a title indicating the subject of the entry, and be easily readable.

We are using journals because we believe they are more effective than conventional quizzes and exams in enabling you to make a coherent picture of the diverse subjects in this seminar. Thus the journal should not only contain summaries of discussions and readings but your commentaries on them as well. Commentaries should deal with questions like the following. What were the major ideas in a given set of readings? Do the individual selections reinforce or contradict one another? Was there any relationship between a particular selection and earlier ones, even though they may have treated different subjects? Why was this reading here - what was the point?

Your commentaries are central to the journal's purpose. There are no "right" answers here -- you may very well conclude that something you read contradicts previous readings or discussions. That's a perfectly acceptable conclusion provided that you arrived at it by analysis and reasoning, which you should lay out in your written commentary.

We will collect the journals several times during the term. Our intent is not to "check up" on you but rather to discover if you are succeeding in integrating the material and "getting the point.". It also gives us important feedback so that we can clear up confusions and present the material more effectively. We will occasionally hand out examples of journal entries that show what we expect.

Papers. In addition, each student is expected to write and submit a paper dealing with each of the 5 or 6 historical controversies discussed in the course. The paper dealing with a particular controversy will be due on the Monday following the completion of our discussion of the controversy. Each controversy will occupy approximately one week of course time. Papers should be 500-1000 words in length, word-processed using 11- or 12-point type, and grammatically, logically, and scientifically sound. Please try to exercise economy of words in your writing. Following are some questions that will guide you in designing your papers: 

1. What is the essential nature of the controversy? What issue or phenomenon was being discussed? 

2. Who were the participants? 

3. Over what time period did the controversy take place? 

4. What were the opposing viewpoints? 

5. What were the strengths and weaknesses of each viewpoint, in the time-context of the controversy? (Although it is difficult to ignore what we think we know now, we are trying to avoid hindsight judgments. Please try to assess strengths and weaknesses in terms of the state of knowledge at the time of the controversy.) 

6. What social, political, or economic factors were significant in shaping the controversy? 

7. Was the controversy settled? How? (The article by McMullin, under General Background in the reference list, though tough reading, discusses three ways in which controversies are settled. The instructors can supply you with a copy of this article if you are interested.) 

The ability to express yourself elegantly in writing is a difficult but extremely worthy goal. It is our desire to help you progress toward this as much as possible via the assigned papers.

Important Course Elements.

The successful operation of this course depends upon in-advance preparation and in-class participation by all. In addition, we hope to foster the skills of critical reading, thinking, and analysis. To read critically means to read with a fault-finding eye, to look for the weaknesses as well as the strengths of an argument or experiment. To think and analyze critically means to weigh carefully the merits and deficits of several points of view, to decide for yourself which is most convincing, and to be open to fresh points of view that may arise. Much of our in-class work in "Controversy" will be spent in discussion based on critical reading and analysis.

Additional Information

· Schedule 

· Reading Materials 

· Pre-course Attitude Survey 

· Post-course Attitude Survey 

CH215X: Schedule
	Dates
	M 12:30-1:20
	Tu
	W 12:30-2:20
	Th
	F 12:30-1:20

	10/26-10/30/98
	No class 
	No class 
	Course overview
Pre-course Questionnaire
A Current Controversy 
	No class 
	Assignment 1
The Pasteur/Pouchet
Controversy

	11/2-11/6
	Assignment 2
The Stereochemistry Controversy
(van't Hoff/LeBel) 
	No class 
	Assignment 3
The Stereochemistry Controversy
(van't Hoff/LeBel) 
	No class 
	Assignment 4
The Stereochemistry Controversy
(Werner/Jorgensen) 

	11/9-11/13
	Assignment 5
The Phlogiston Controversy 
	No class
	Assignment 6
Debate: The Phlogiston Controversy
Thermodynamics
Stereochemistry Paper due 
	No class 
	Assignment 7
Second Law Controversy

	11/16-11/20
	Assignment 8
2nd Law Controversy
Phlogiston Paper due 
	No class 
	Assignment 9
2nd Law Controversy
	No class 
	Assignment 10
Cold Fusion Controversy 

	11/23-11/27 
	Assignment 11
Cold Fusion Controversy
2nd Law Paper due 
	No class 
	Thanksgiving break 
	Thanksgiving break 
	Thanksgiving break 

	11/30-12/4 
	Assignment 12
The Nature of Scientific Controversy 
	No class 
	Assignment 13
The Nature of Scientific Controversy
Cold Fusion Paper due 
	No class 
	Assignment 14
The DNA Controversy 

	12/7-12/11 
	Assignment 15
The DNA Controversy 
	No class 
	Assignment 16
Debate: The DNA Controversy 
	No class 
	Assignment 17
Chemical Warfare
DNA Paper due 

	12/14-12/18 
	Assignment 18
Chemical Warfare 
	No class 
	Assignment 19
Reading of Student Papers
on Chemical Warfare 
	Chemical Warfare Paper due 
	No class 


CH215X: Homework Assignments
CH215X Homepage
Schedule
Reference List 

· Assignment 1 

· Assignment 2 

· Assignment 3 

· Assignment 4 

· Assignment 5 

· Assignment 6 

· Assignment 7 

· Assignment 8 

· Assignment 9 

· Assignment 10 

· Assignment 11 

· Assignment 12 

· Assignment 13 

· Assignment 14 

· Assignment 15 

· Assignment 16 

· Assignment 17 

· Assignment 18 

· Assignment 19 





Assignment 1: Read the Pasteur/Pouchet controversy in "The Golem"

Assignment 2: Organic Stereochemistry Controversy. Read pp 147-160 and 210-240 in Brock, "The Norton History of Chemistry"

Assignment 3: Organic Stereochemistry Controversy. Read 

1. Brock, pp. 257-269 

2. Articles by Van't Hoff, LeBel, and Snelders (class handout) 

Assignment 4: Inorganic Stereochemistry Controversy. Read 

1. Brock, pp 570-597 

2. The articles listed as number 2 under Stereochemistry in the Reference List (class handout). 

Assignment 5: Phlogiston Controversy. Read

1. Brock, pp 78-127 (if you are feeling industrious, read pp 41-127!) 

2. Class handout 

Assignment 6: Phlogiston Controversy; Prelude to Second Law Controversy. Read Class handout

Assignment 7: Second Law Controversy. Read Class handout (articles by Raman, Thomson, and Hiebert)

Assignment 8: Second Law Controversy. Read class handout (articles by Swann, Ubbelohde, and McGlashon).

Assignment 9: Second Law Controversy-- Student debate. Review class handouts dealing with the Second Law

Assignment 10: The Cold Fusion Controversy. Read 

1. The Golem, Chapter 3. 

2. Class handout (Lewis et al., Goodstein, Jones) 

Assignment 11: The Cold Fusion Controversy. Read class handout (Pons and Fleischmann, Lewenstein).

Assignment 12: The Nature of Scientific Controversy. Read class handout (Brandt)

Assignment 13: The Nature of Scientific Controversy. Read class handout (McMullin)

Assignment 14: The DNA Controversy. Read

1. Watson, Preface, Chapters 2,7,10,11,13,14,17,20,23-25,28, Epilog 

2. Class Handout (Julian) 

3. Web articles 

Assignment 15: The DNA Controversy. Read class handouts (Watson and Crick; Wilkins, Stokes, and Wilson; Franklin and Gosling).

Assignment 16: The DNA Controversy. Read Sayre, Chapters 4,6-9, Afterword.

Assignment 17: Chemical Warfare. Read

1. Brown, pp 3-17,51-61 

2. Class Handouts (Rhees, Johnson) 

Assignment 18: Chemical Warfare. Read

1. Kendall 

2. Clark 

3. Nonmilitary Defense (ACS) 

4. Class Handout (Heylin) 

 CH215X: Reference List
Course Texts
1. William H. Brock, The Norton History of Chemistry (New York: W.W. Norton, 1993). 

2. Harry Collins and Trevor Pinch, The Golem: What Everyone Should Know About Science (Cambridge: Cambridge University Press, 1993). 

General Background
1. Bensaude-Vincent and Stengers, "History of Chemistry" 

2. Easton, "Taking Sides: Clashing Views on Controversial Issues in Schience, Technology, and Society," 2nd ed. (Guilford, CT: Dushkin, 1997). 

3. Engelhardt & Caplan, Scientific Controversies: Case Studies in the Resolution and Closure of Disputes in Science and Technology, ed. H. Tristram Engelhardt, Jr., and Arthur L. Caplan (Cambridge: Cambridge U.P., 1987). 

4. Hudson, "History of Chemistry" 

5. Ihde, "Development of Modern Chemistry" 

6. Knight, "Ideas in Chemistry" 

7. Kuhn, "Structure of Scientific Revolutions" 

8. Leicester, "Source Book in Chemistry" (2 vol.) 

9. McMullin, "Scientific Controversy and its Termination" in ref. 3 

10. Russell, "Recent Developments in History of Chemistry" 

Stereochemistry
1. J.H. van't Hoff, "A Suggestion Looking to the Extension Into Space of the Structural Formulas at Present Used in Chemistry, etc.;" J.A. LeBel, "On the Relations Which Exist between the Atomic Formulas of Organic Compounds and the Rotatory Power of Their Solutions;" H.A.M. Snelders, "Practical and Theoretical Objections to J.H. van't Hoff's 1874 Stereochemical Ideas;" all in Van't Hoff - LeBel Centennial, O. Bertrand Ramsay, ed. (Washington: American Chemical Society, 1975). 

2. G.B. Kauffman, "A Stereochemical Achievement of the First Order: Alfred Werner's Resolution of Cobalt Complexes, 85 Years Later," Bull. Hist. Chem. 1997, 20, 50-59; G.B. Kauffman, "Through the Back Door: The Role of Chance in the Choice of a Career of Two Coordination Chemists," J. Chem. Educ. 1976, 53, 445; G.B. Kauffman, "An Ingenious Impudence: Alfred Werner's Coordination Theory," J. Chem. Educ. 1976, 53, 445. 

Social Uses of Thermodynamics
1. William Thomsen (Lord Kelvin) "On a Universal Tendency in Nature to the Dissipation of Mechanical Energy," Collected Papers, Vol. I, 511-514. 

2. Erwin N. Hiebert, "The Uses and Abuses of Thermodynamics in Religion," Daedalus 1966, 95, 1046-80; pp 1046-49, 1066-76. 

3. W.F.G. Swann, "Is the Universe Running Down?" Proc. American Philosophical Society 1935, 74, 217-22, 245-49. 

4. A.R. Ubbelohde, Time and Thermodynamics (Oxford: Oxford University Press, 1947), Chap. 9, "Thermodynamics and Life." 

5. M.L. McGlashan, "The Use and Misuse of the Laws of Thermodynamics" J. Chem. Education 1966, 43, 226-32. 

Chemical Warfare
1. Frederick J. Brown, Chemical Warfare: A Study in Restraints (Princeton: Princeton U. Press, 1968), Chaps 1 and 2. 

2. David Rhees, "The Chemists' War," Bull. Hist. of Chemistry 1992-93, 13-14, 40-47. 

3. Gilbert F. Whittemore, Jr., "World War I, Poison Gas, and the Ideals of American Chemists," Social Studies of Science, 1975, 5, 135-63. 

4. W.A. Noyes, "America First," J. Industrial & Engineering Chemistry 1922, 14, 1170-71; Harvey W. Wiley, "America First," ibid. 1923, 15, 427-28. 

5. James Kendall, Breathe Freely! The Truth About Poison Gas (New York: D. Appleton-Century, 1938), Chap. 17. 

6. Nonmilitary Defense: Chemical and Biological Defenses in Perspective, Advances in Chemistry Series, No. 26 (Washington: American Chemical Society, 1960), p 94-100. 

7. Robin Clarke, The Silent Weapons (New York: David McKay, 1968), Chap. 11. 

8. Michael Heylin, "The Chemicals of War," Chem. & Eng. News, March 9, 1998, 27. 

9. Jeffrey A. Johnson, "The Scientist Behind Poison Gas: The Tragedy of the Habers," Humanities 1996, 17 (Nov-Dec), 25-29. 

Cold Fusion
1. Martin Fleischmann and Stanley Pons, "Electrochemically Induced Nuclear Fusion of Deuterium," J. Electroanalytical Chem. 1989, 261, 301-08. 

2. N.S. Lewis et al., "Searches for Low-Temperature Nuclear Fusion of Deuterium in Palladium," Nature 1989, 340, 525-30. 

3. Gordon M. Miskelly et al., "Analysis of the Published Calorimetric Evidence for Electrochemical Fusion of Deuterium in Palladium," Science 1989, 246, 793-96. 

4. Bruce Lewenstein, Introductory Essay, "The Cold Fusion Archive," Cornell University. 

5. D.L. Rousseau, "Case Studies in Pathological Science," Am. Scientist 1992, 80, 54-63. 

6. T.F. Gieryn, "The Ballad of Pons and Fleishmann: Experiment and Narrative in the (Un)Making of Cold Fusion," in The Social Dimensions of Science," ed. Ernan McMullin (South Bend: Notre Dame University Press, 1992), pp 217-43. 

Phlogiston Theory
1. Joseph Priestly (w R.E. Schofield), "A Discourse on the Branches of Natural Philosophy Most Particularly Related to Chemistry," J. Chem. Educ. 1976, 53, 409-413. 

2. James Woodhouse (w J.J. Beer), "An Answer to Dr. Joseph Priestley's Considerations on the Doctorine of Phlogiston," J. Chem. Educ. 1976, 53, 414-418. 

The DNA Controversy
1. James D. Watson, "The Double Helix," Mentor, 1968. 

2. H.F. Judson, "The Eighth Day of Creation," Touchstone, 1979. 

3. Anne Sayre, "Rosalind Franklin and DNA," W.W. Norton and Co., 1975. 

4. M.M. Julian, "Rosalind Franklin: From Coal to DNA to Plant Viruses," J. Chem. Ed. 1983, 60, 660. 

5. J.D. Watson and F.H. Crick, "Molecular Structure of Nucleic Acids," Nature 1953, 171, 737; M.H.F. Wilkins, A.R. Stokes, and H.R. Wilson, "Molecular Structure of Deoxypentose Nucleic Acids," 738; R.E. Franklin and R.G. Gosling, "Molecular Configuration in Sodium Thymonucleate," 740. 

6. Web pieces on Rosalind Franklin:
www.sdsc.edu/ScienceWomen/Franklin.htm
heisenberg.rutgers.edu/~hnrgroff/TEXT.TXT 

Additional Controversies and References

Bond Stretch Isomerism
1. J. Chatt, L. Manojlovic-Muir, K.W. Muir, "X-ray Determination of Molecular Structures of Molybdenum(IV) Oxo-Complexes. The Possibility of a New Type of Isomerism," Chemical Communications 1971, 655-656. 

2. Y. Jean, A. Lledos, J.K. Burdett, and R. Hoffman, "Bond Stretch Isomerism in Transition Metal Complexes," J. Amer. Chem. Soc. 1988, 110, 4506-16. 

3. Gerard Parkin, "Do Bond-Stretch Isomers Really Exist?" Accounts of Chemical Research 1992, 25, 455-60. 

4. V.C. Gibson and M. McPartlin, "Bond Stretch Isomerism: Fact or Artifact?" J. Chem. Soc. Dalton Transactions 1992, 947-56. 

Social Uses of Thermodynamics
1. Tom Stoppard, Arcadia (London: Faber and Faber, 1993). 

2. Ilya Prigogine, "The End of Certainty", The Free Press, New York, 1997. 

Bonding Models in Chemistry
1. Mary Jo Nye, From Chemical Philosophy to Theoretical Chemistry (Berkeley: U. of California Press, 1993), Chap. 9, "Quantum Chemistry and Chemical Physics, 1920-1950;" pp 227-50. 

2. Linus Pauling, "Prospects and Retrospects in Chemical Education," J. Chem. Educ. 1980, 57, 38-40. 

3. R.G. Woolley, "Must a Molecule Have a Shape?" J. Amer. Chem. Soc. 1978, 100, 1073-78. 

4. S.J. Weininger, "The Molecular Structure Conundrum: Can Classical Chemistry Be Reduced to Quantum Chemistry?" J. Chem. Educ. 1984, 61, 939-944. 

5. R.G. Woolley, "The Molecular Structure Conundrum," ibid. 1985, 62, 1082-84. 

6. J.F. Ogilvie, "The Nature of the Chemical Bond--1990: There Are No Such THings as Orbitals!" ibid. 1990, 67, 280-89. 

7. Clyde Edmiston, J.M.W. Scott, E.R. Scerri, "Letters," ibid. 1992, 69, 600-02. 

8. Linus Pauling, "The Nature of the Chemical Bond--1992," ibid. 1992, 69, 519-21. 

9. Brian T. Sutcliffe, "The Development of the Idea of a Chemical Bond," Int. J. Quantum Chemistry 1996, 58, 645-55. 

10. Michael J.S. Dewar, A Semiempirical Life (Washington, DC: American Chemical Society, 1992), pp 30-32, 182-85. 

Ozone Depletion
1. Mario J. Molina and F.S. Rowland, "Stratospheric Sink for Chlorofluoromethanes: Chlorine Atom-Catalyzed Destruction of Ozone," Nature 1974, 249, 810-812. 

2. J.C. Farman, B.D. Gardner and J.D. Shanklin, "Large Losses of Total Ozone in Antarctica Reveal Seasonal ClOx/NOx Interaction," Nature 1985, 315, 207-10. 

3. Aaron B. Wildavsky and Robert Owen Rye, "CFCs and Ozone Depletion: Are They as Bas as People Think?" in But Is it True?: A Citizen's Guide to Environmental Health and Safety Issues, ed. Aaron B. Wildavsky (Cambridge: Harvard University Press, 1995). 

4. Thomas Easton, ed. Taking Sides: Clashing Views on Controversial Issues in Science, Technology, and Society, 2nd ed (Guilford, CT: Dushkin Pub. Group, 1997), "Issue 8: Is Ozone Depletion a Genuine Threat?" 150-69. 

5. F. Sherwood Rowland, "President's Lecture: The Need for Scientific Communication with the Public," Science 1993, 260, 1571-76. 

6. Gary Taubes, "The Ozone Backlash," Science, 1993, 260, 1580-83. 

7. S. Fred Singer, F. Sherwood Rowland, "Letters," Science 1993, 261, 1101-03. 

CH215X: Pre-Course Attitude Survey
As part of continuing efforts to improve the quality of instruction of Chemistry at WPI, we would like you to complete the following survey. This survey is similar to one that you will be asked to complete at the end of the term. Your response to each statement should indicate how you feel now, at the present point in time, rather than how you felt in the past or how you may expect to feel in the future. Your voluntary cooperation in answering these questions will be greatly appreciated, making possible further improvements in instruction.

Your responses will be sent directly to Dr. Karen Cohen, Harvard University, who has agreed to supervise course evaluation. They will not be seen by the course instructors. Please be assured that your responses will be held in complete confidence, with results presented in statistical form only. Your responses will in no way affect the evaluation of your academic performance.

Thank you for your help.

Stephen J. Weininger
Nicholas Kildahl
Department of Chemistry and Biochemistry
Worcester Polytechnic Institute
Worcester, MA 01609
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Part I: Opinions

Please indicate the extent of your agreement with each statement by selecting a number between 7 (Very Strongly Agree) and 1 (Very Strongly Disagree). NOTE: If you make an incorrect selection, simply click on it again to "unselect" it. Please make only one selection per question. Thank you.

1. All chemists agree on fundamental chemical concepts.
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2. Controversy is a normal part of science.
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3. Controversy is crucial to progress in science.
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4. Controversy impedes progress in science.
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5. Scientific controversies can always be resolved by doing appropriate experiments.
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6. Scientific controversies must be resolved before further progress can be made.
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7. All scientific controversies can be settled definitively given enough time
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8. Scientific disputes are driven mainly by personal factors.
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9. Failure to resolve a scientific dispute is usually due to the absence of reliable data.
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10. The growth of scientific instrumentation has made scientific controversy less prevalent.
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11. Scientific controversies are often resolved by doing appropriate experiments.
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12. Controversy was common in the early history of chemistry, but chemistry has outgrown it.
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13. It is important for chemists to have an appreciation for the history of chemistry.
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14. Controversy plays only a minor role in chemistry
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15. Most experiments are done to support a theory.
[image: image101.wmf]

7--Very Strongly Agree
[image: image102.wmf]

6--Strongly Agree
[image: image103.wmf]

5--Agree
[image: image104.wmf]

4--Neutral
[image: image105.wmf]

3--Disagree
[image: image106.wmf]

2--Strongly Disagree
[image: image107.wmf]

1--Very Strongly Disagree

16. Most experiments are done to refute a theory.
[image: image108.wmf]

7--Very Strongly Agree
[image: image109.wmf]

6--Strongly Agree
[image: image110.wmf]

5--Agree
[image: image111.wmf]

4--Neutral
[image: image112.wmf]

3--Disagree
[image: image113.wmf]

2--Strongly Disagree
[image: image114.wmf]

1--Very Strongly Disagree

17. Scientists always interpret their data objectively.
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18. Scientists are dispassionate in their approach to their field.
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19. Scientists should always be hesitant to question generally accepted theories.
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20. As science advances, it approaches closer to the truth.
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21. Progress in science consists of discovering hidden truths.
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22. I consider myself to be a scientist.
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Part 2: Background Information

Please fill in each blank or select the appropriate statement.

23. Why did you enroll in this course?
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24. What do you expect to get out of this course?
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CH215X: Post-Course Attitude Survey
As part of continuing efforts to improve the quality of instruction of Chemistry at WPI, we would like you to complete the following survey. This survey is similar to one that you will be asked to complete at the end of the term. Your response to each statement should indicate how you feel now, at the present point in time, rather than how you felt in the past or how you may expect to feel in the future. Your voluntary cooperation in answering these questions will be greatly appreciated, making possible further improvements in instruction.

Your responses will be sent directly to Dr. Karen Cohen, Harvard University, who has agreed to supervise course evaluation. They will not be seen by the course instructors. Please be assured that your responses will be held in complete confidence, with results presented in statistical form only. Your responses will in no way affect the evaluation of your academic performance.

Thank you for your help.

Stephen J. Weininger
Nicholas Kildahl
Department of Chemistry and Biochemistry
Worcester Polytechnic Institute
Worcester, MA 01609
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Part I: Opinions

Please indicate the extent of your agreement with each statement by selecting a number between 7 (Very Strongly Agree) and 1 (Very Strongly Disagree). NOTE: If you make an incorrect selection, simply click on it again to "unselect" it. Please make only one selection per question. Thank you.

1. All chemists agree on fundamental chemical concepts.
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2. Controversy is a normal part of science.
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3. Controversy is crucial to progress in science.
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4. Controversy impedes progress in science.
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5. Scientific controversies can always be resolved by doing appropriate experiments.
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6. Scientific controversies must be resolved before further progress can be made.
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7. All scientific controversies can be settled definitively given enough time
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8. Scientific disputes are driven mainly by personal factors.
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9. Failure to resolve a scientific dispute is usually due to the absence of reliable data.
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10. The growth of scientific instrumentation has made scientific controversy less prevalent.
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11. Scientific controversies are often resolved by doing appropriate experiments.
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12. Controversy was common in the early history of chemistry, but chemistry has outgrown it.
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13. It is important for chemists to have an appreciation for the history of chemistry.
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14. Controversy plays only a minor role in chemistry
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15. Most experiments are done to support a theory.
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16. Most experiments are done to refute a theory.
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17. Scientists always interpret their data objectively.
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18. Scientists are dispassionate in their approach to their field.
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19. Scientists should always be hesitant to question generally accepted theories.
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20. As science advances, it approaches closer to the truth.
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21. Progress in science consists of discovering hidden truths.
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22. I consider myself to be a scientist.
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Part 2: Background Information

Please fill in each blank or select the appropriate statement.

23. Why did you enroll in this course?
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Appendiks III: Kursus: “Philosophy of Biology” 

	


	Philosophy 167A/267A
Philosophy of Biology
Winter 2002 

	  
	  


	Course Description 

	This course primarily covers questions about explanation and theory construction in evolutionary biology. We will analyze key concepts such as adaptation, function, the units of selection, and species. For more information about the course, you may wish to look at the syllabus. 


	Instructor Information 

	

	instructor:
	Peter Godfrey-Smith 

	office: 
	Building 90, Room 92B 

	office hours: 
	Monday 4:30pm, Wednesday 3:30pm 

	email: 
	pgs@csli.stanford.edu 

	  
	  

	TA: 
	Michael Weisberg 

	office: 
	Building 90, Room 92N 

	office hours: 
	Monday 10am, Tuesday 11am 

	email 
	mweisberg@csli.stanford.edu 


	Announcements 

	03/14/02 - The final exam is now posted under the handouts section. 

	02/28/02 – MOVIE NIGHT!! We will be screening the first part of the new PBS documentary Evolution at 7pm on Thursday, March 7th in 420-041. Feel free to bring your friends! 

	02/28/02 - Michael has posted some notes on the debate between Neander and Sober about creativity. You may want to look at them if you are writing on this topic. Also, there is now an example midterm answer for question 1b on the electronic handouts page. We think this is a good example of philosophical prose. Have a look at it as you begin to write your paper. 

	02/23/02 - Paper topics are now posted in the handouts section. You can also click here. The new due date for papers is Monday, March 11th, in class. 

	02/06/02 - The midterm was distributed in class today. It can also be found online in the handouts section or by clicking here. 

	01/22/02 - Room change announcement: Class will now meet in 200-202. 

	01/22/02 - Notes from PGS's make-up session are now availble in the handouts section of this page or by clicking here. 

	01/21/02 - Undergraduate sections begin this week! You may come to either section, but it is required that you attend one. (Click here for rooms and times.)

	01/21/02 - There is no class today due to MLK Day and no class Wednesday due to PGS's being out of town. There is a makeup session tomorrow (Tuesday) at 1:15pm, room 260-008. 

	01/14/02 - The handout about precursors to Darwin's theory is now available in the "online handouts" section of this page. 

	01/09/02 - The class email list is now setup. You will be automatically enrolled on this list when you register for the class on AXESS. If you are auditing, please email Michael to be put on the list. 

	  

	Syllabus
Online Handouts
Relevant Links 


Please direct questions or problems regarding this web site to Michael Weisberg. 


 -------------------
Stanford University: Philosophy 167A/267A. 

 

Philosophy of Biology

 

Peter Godfrey-Smith

 

Winter 2001/02
 

Meetings: 


MW 1.15-2.30. Bldg 60 Room 62L.

 

Office Hours: 


TBA
 

How to Contact Me: 


Email: pgs@csli.stanford.edu

 

Papers: 


One 7-10 page paper (typed double spaced).  


Due date: March 4, in class.

 

Exams: 


Midterm: Take-home. Distributed February 6; due February 13 in class.


Final: Take-home. Distributed March 13; due March 20 at 5 pm.

 

Late Papers etc: 


Late take-home exams without documentation of a major emergency will be 
penalized by a whole grade per day (eg. A becomes B after 1 day). 


Late papers are penalized by a part of a grade per day (A becomes A-). 
Incompletes only given in extreme cases.

 

Grading: 


Roughly: Midterm 1/3; Paper 1/3; Final 1/3.


Attendance and participation in discussion can affect your grade. 

 

Texts: 


Dawkins, R., The Blind Watchmaker ("BW"), Norton.


Levins, R.  and R. C. Lewontin, The Dialectical Biologist ("DB"), Harvard.


Sterelny, K and P. Griffiths, Sex and Death ("S&D"), Chicago.


Philosophy 167A Course Reader, at the Bookstore

 


For students with little background in evolutionary theory, D. Futuyma's 
Evolutionary Biology (Sinauer) is a good reference book. 

 

 

Topics and Reading

 

1. The Concept of Evolution, 1800-2000.

Reading: S&D Chapter 1-2, Darwin selections (distributed), BW early 
chapters.  

 

2. Dawkins on Design and Natural Selection

Reading: BW to Chapter 6 (Chapter 7 recommended). 

 

3. A Different View of the Basics

Reading: "Evolution as Theory and Ideology" in DB


"The Organism as Subject and Object" in DB

 

4. Adaptation , Adaptationism and the Survival of the Fittest.

Reading: Lewontin "Adaptation" in DB. Gould and Lewontin "Spandrels..." in 
the Reader. S&D Chapter 10. Godfrey-Smith "Three Kinds..." in the Reader.



Gould "Darwin's Untimely Burial" in the Reader.

 

5. Functions and Teleology

Reading: Wright "Functions," Boorse "Wright on Functions," Godfrey-Smith 
"Modern History View...," Cummins "Functional Analysis" in the Reader

6. The Gene's Eye View of Evolution, and the Units of Selection Debate

Reading: Dawkins selections from The Selfish Gene Chapters 2 and 3 in the 
Reader. S&D Chapter 3. Hull "Units of Evolution" selections in the Reader.

Lloyd "Unit of Selection" in the Reader. S&D Chapter 4 (Chapter 5 optional). 

Optional: Sober and Lewontin "Cause..." paper and Sterelny and Kitcher 
"Return..." paper in the Reader.

 

7. Replicators and Cultural Evolution

Godfrey-Smith "The Replicator in Retrospect" in the Reader.


Dawkins Selfish Gene Chapter 11 in the Reader. Dennett "Memes" paper, 
Godfrey-Smith "Replicator Stance" paper in the Reader. S&D chapter 5.
 ------------------------
Online Handouts
Precursors to Darwin in the French Enlightenment
PGS's Notes from Make-up Session on January 22, 2002
Midterm Examination
Paper Topics
Notes on Creativity
Example Midterm Answer for Question 1b
More Notes on Fitness
Final Exam
 

Return to Main Page
-------------------------
Precursors to Darwin in the French Enlightenment 
Maupertuis

"We can thus readily explain how new species are formed....by supposing
that the elementary particles may not always retain the order which they
present in the parents, but may fortuitously produce differences which,
multiplying and accumulating, have resulted in the infinite variety of
species which we see at the present time."

This was written in 1748, influenced Buffon, and was lauded in a review by
Diderot.

THAT'S VARIATION

Diderot

"All defective combinations have disappeared, and only those remained in
which the mechanism implied no important contradiction, and which could
subsist by their own means and reproduce themselves"

THAT'S SELECTION (of a low-key kind)

The Diderot quote is from his pamphlet entitled "Lettre sur les avengeles"
translated by W. Durant in his History of Civilization, Vol 9: The Age of
Voltaire, p. 629. It was not published until long after Diderot died due to
censorship.

The Maupertuis quote comes form p. 578 of the same Durant book, and is
taken from his "Systeme de la Nature"

 

Return to Handouts Page
-------------------
 Some basics from the 167A make-up class
PGS January 2002
1. A summary of how the synthetic theory treats evolution:
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2. Our next topic: two different 'big pictures' -- views about what is basic in evolutionary theory. What it is telling us and how we should think of it.
The first of these big pictures is due to:
Richard Dawkins
- Dawkins is a prominent English evolutionist, whose training and technical work is in animal behavior. 
He now mostly works as a science popularizer and occasional theorist.
- BW is good book for us as it is a clear introduction to modern evolutionary theory AND because it is definitely representative of a particular view of evoln.
* So its fine to treat it as an introduction to some key ideas, so long as you are aware of its specific role in the debates.
Basic Features of Dawkins' View of Evolution
1. The problem of apparent design in nature is the central problem for biological theory.
- Darwin's theory is central to biology because it solves the problem of apparent design.
- And natural selection is the most important evolutionary mechanism because it is how Darwinism solves the big problem.
* Dawkins here is accepting a key part of the statement of the problems of biology that comes down to us from pre-darwinian times -- from a time when theology was the foundation for much of biology and natural history.
Dawkins says: the religious thinkers were right about the centrality of the problem; just wrong about the solution.
2. The Gene's Eye View of Evolution
- This is what initially made Dawkins famous and controversial: The Selfish Gene, 1976. (We do it in detail later in the course.)
- Expressed informally: Dawkins thinks we should see evolution as a contest between individual genes. 
- So we should talk, in evolutionary discussion, of traits as being for the good of the genes that produce them. 
- On this view, individual organisms like oursleves are seen as temporary 'vehicles' made by the genes to serve the purpose of the genes' survival and replication. In an evolutionary sense, it is the genes who ultimately call all the shots.
3. Gradualism (properly understood) is essential to Darwinian Evolution.
- For Dawkins, the gradualist nature of Darwinian explanation is central to the structure of the theory. 
- That does not mean that Dawkins is committed to an absurdly strong view about gradual change; he does not deny the possibility of many of the patterns that S. J. Gould (for example) finds so important. 
These are patterns in which, geologically speaking, change seems to happen in sudden bursts followed by long periods of stasis.
- Dawkins denies that these are counterexamples to the important version of gradualism. 
Because 'fast' in the geological sense = 'slow' in the relevant sense.
- For example: for Dawkins, a major evolutionary shift in 10,000 years is gradual. Gould treats 10,000 years as a jump, not gradual at all.
- Dawkins argues that gradualism is not an extra feature of Darwin's view that we can make a choice about separately -- rather it is integral to the basic structure of the theory. Without it, we lose much of the explanatory power of Darwinism.
* "Explanatory power" here refers back to the "big problem" of apparent design in nature.
4. The speculative use of economic concepts in describing biological systems is useful and mostly unproblematic.
- Dawkins finds a set of economic concepts (investment, costs, trade-offs etc) to be useful and unobjectionable for describing biological systems.
- These are concepts that are particularly problematic for some others in these areas. Like Lewontin. They see a sort of malign synergy at work between an economic, competitive view of nature and an competition-based outlook in human economic & social matters. Each reinforces the other.
- Certainly there has been some back-and-forth between evolutionary theory and economics. For example the influence of Malthus, and the application of game theory to evolution.
- But there can be all sorts of attitudes to this relationship -- Dawkins has a favorable attitude.
* What about the term 'adaptationism' -- this is a frequent label for a dawkins-like view of evolution. It is also used for people like Maynard Smith and Williams who are among the 'intellectual fathers' of Dawkins.
The word is used in lots of ways and we will look at it later.
- One kind of 'adaptationism' is basically Dawkins' point 1 above. But there are other kinds. One kind says (roughly) that natural selection is the most powerful causal factor in evolution and it essential to the explanation of just about everything we find in organisms. That is a different view from Dawkins' point 1; Dawkins does not have to believe this other view, just because of what he says in point 1 above.
- And someone could think that natural selection is the most powerful causal factor in evolution without believing Dawkins' point 1. 
Philosophy 167A/267A, 2001/2002

 

Midterm Examination

 

Answer both questions. Answers should be typed double-spaced (not 1.5 spaced). About three pages per answer is sufficient (ie: about six pages total). Avoid unnecessary discussion of background issues. Focus on the question itself. 

 

Hand in your answers on Wednesday, February 13, at the start of class. Papers handed in after class are late papers.

 

Honor Code: This is an exam. Please do not discuss your answers, or share your work, with others. It is OK to use your notes and the texts though.

 

 

1. Answer either (a) or (b).

 

(a)
It has been claimed that the gradualist aspect of Darwin's theory is to be explained in terms of Darwin's own social context -- it fits the political and social interests of a 19th century English middle-class man. Dawkins, however, argues that gradualism is essential to the explanatory structure of Darwinism -- the theory won't work without it, but with the aid of gradualism Darwin's theory solves the huge problem of apparent design. Is there any problem or tension associated with holding both these views? 

 

 

(b) 
On p. 64 of DB Lewontin introduces the concept of "quasi-independence" of traits. What is it? (Devise an example if you like.) Is Lewontin's emphasis on this concept a concession towards the more "reductionist" or "Cartesian" views of evolution that he criticizes elsewhere (eg. pp. 72-3)?

 

*   *   *   *  *  

 

2. Answer either (a) or (b).

 

(a)
In S&D Chapter 2, Sterelny and Griffiths isolate three problems as especially important for biology ("three fundamental phenomena," p. 22). One of these is adaptation, the others are diversity and development. Dawkins in BW gives an argument for why apparent design or adaptedness is such a big problem; the whole scientific world view requires that biology solve the problem. But why should diversity and development also be treated in this special way? Are those problems really "fundamental" in the same sense? (Or is it a mistake to treat any of these issues as central or fundamental?)

 

(Do not worry here about possible differences between "apparent design," "adaptedness," and "adaptation.")

 

 

 

(b)
In class I argued that selection can have a "creative" role in evolution, because it shapes populations in ways that make it more likely that well-adapted combinations of genes will arise by mutation. But consider the difference between cases 1 and 2 below.

 

Case 1:

[image: image333.png]



In case 1, suppose A is much better than a. And AB is better than ab and Ab, etc.

 

Case 2:

[image: image334.png]



In case 2, suppose Abcd is no better than abcd, but an individual with the AB combination is much better than individuals with ab.

 

In case 1 we have strong natural selection. In case 2 we have no natural selection. But the difference between the two cases seems to make no difference to the chance that well-adapted combinations of genes will arise. For example, an ABcd mutation is not more likely to arise in case 1 than in case 2. Should we conclude that selection does not have a creative role after all? What is going on here?

 

(This is a tough question. That fact will be taken into account in the grading.)

Philosophy 167A

 

Some Possible Paper Topics

 

*Asterisks indicate harder questions.

 

(1)
Evaluate explanatory adaptationism (and/or its connections to other adaptationist views.) Does Dawkins make a good case for explanatory adaptationism? What about my claim in "Three Kinds..." that it is of philosophical importance but not scientific importance? And how about Sterelny and Griffiths's handling of the issue?

 

(2)
How effective is Lewontin's critique of orthodox evolutionary theory? (See all the various Lewontin papers we have looked at, but especially "Evolution as Theory and Ideology.")

 

(3)
Is the overall view of biology outlined in Levins and Lewontin's The Dialectical Biologist a consistent one, or are their internal tensions within it? 

*Is the view right? 

Or: Evaluate the "dialectical" perspective advocated by Levins and Lewontin in the last chapter of The Dialectical Biologist. 

(For all these questions see my "Organism, Environment and Dialectics," in the new book about Lewontin. Michael W has the library copy.)

 

(4)
"The concept of adaptation implies that there is a pre-existent form, problem or ideal to which organisms are fitted by a dynamical process" (Lewontin, "Adaptation" p. 67). Does calling something an adaptation really require this ? 

If not, what does it require?

(See, optionally, Sober 1993, and Brandon 1990 also.)

 

(5) Discuss Dawkins' use of economic language in BW. Is this mere metaphor?

 If so, is it a bad thing? What picture of organisms does it support or encourage?

* You could also connect it to The Selfish Gene, and question 7 below.

 

(6)
* Cummins claims, in "Functional Analysis," that natural selection cannot explain why contractile vacuoles occur in certain protozoans. It can only explain why the sort of protozoan incorporating contractile vacuoles occurs (p.751). That is, natural selection cannot explain why organisms have the characteristics they have.


What does Cummins mean? Is this inconsistent with Dawkins' claim that natural selection explains the existence of apparent design in the biological world? Connect this discussion to our discussions in class of the "creativity" of selection.

 

(7) 
Dawkins argues in The Selfish Gene, chapter 3, that individual organisms cannot, in general, be units of selection: "the individual is too large and too temporary a genetic unit to qualify as a significant unit of natural selection" (p.36). Suppose these arguments are OK. Is that any reason to regard individuals as "gigantic lumbering robots"? (p.21). What might be the connection between the two sets of claims?

 

(8)
Dawkins in The Selfish Gene (1976) claimed that the gene is the "unit of selection." Hull (1980, 1981) agrees that the gene is the replicator, but not necessarily the interactor, in evolution. 


In chapters 2 and 3 of The Selfish Gene, is Dawkins claiming that genes are the interactors as well as the replicators, or might he agree with Hull in these chapters? How does the view in The Selfish Gene relate to the view in The Extended Phenotype (1982) on these issues? (See also Sex and Death, early chapters.)

 

(9)
** Sober and Lewontin (1982) and Sober (Nature of Selection) use the case of of heterozygote superiority to argue against genic selectionism. Evaluate Sterelny and Kitcher's objections to these arguments (1988 p. 341). See also Waters "Tempered Realism about the Forces of Selection" in Philosophy of Science 1991, and (if you want) the exchange between Sober, Kitcher, Sterelny and Waters in the Journal of Philosophy 87 (March 1990). 

 

(10)
** Do the criticisms of genic selectionism in Sober and Lewontin 1982 depend on taking causation seriously? Could a skeptic about the distinction between causation and mere association endorse Sober and Lewontin's arguments? (You really need to have done a metaphysics course which covers causation to tackle this one.)

 

(11)
Should a theory of functions along the lines of Wright's view allow any effect of a trait or structure to be a function, if it explains the presence of the trait or structure?  If not, how might a theory like Wright's be modified to deal with this problem. See my "A Modern History Theory of Functions," pp.5-8.

 

(13) Are functional attributions in biology ambiguous? If so, is the ambiguity captured by the idea that some attributions are Wright-style and some are Cummins-style? See my "Functions: Consensus without Unity" Pacific Philosophical Quarterly, 1994. And see the Hardcastle paper in a new collection called Where Biology Meets Psychology (ed. by Hardcastle, MIT Press, 1999).

 

(14) In class we discussed "minimal" and "rich" views of evolutionary explanation, and of the role of concepts like fitness and adaptedness. Work out your own position on these issues. Does a minimal view save a lot of needless trouble? Or does it prevent us from making distinctions and/or formulating generalizations that might be useful? 

If you like, give your own definitions of fitness and/or adaptedness.

 

Philosophy of Biology: Some additional readings that are relevant 

to the essay topics & discussions in class

 

Bigelow, J. and R. Pargetter. 1987. Functions. Journal of Philosophy 84: 181-197.

Brandon, R. 1990. Adaptation and Environment. Princeton: Princeton University Press.

Brandon, R. and Burian, R. 1984. Genes, Organisms, Populations: Controversies over the Units of Selection. Cambridge, MA. MIT Press.

Burian, R.M. 1983. Adaptation. In M. Greene, ed. Dimensions of Darwinism. Cambridge: Cambridge University Press.

Buss, L. 1987. The Evolution of Individuality. Princeton: Princeton University Press.

Byerly, H.C. and R.E. Michod. 1991. Fitness and evolutionary explanation. Biology and Philosophy 6: 1-22.
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Some Notes on the Creativity Debate Between Sober and Neander
 

Sober's motivation 
Sober's position on the creativity issue arises from the way he
sets up a distinction between Darwinian and pre-Darwinian
explanations of population structure. Specifically, he wants to
contrast Lamarkian and Darwinian explanations as a difference
between developmental and selective explanations.

Sober writes: ``Lamark's theory was developmental. It
explained the evolution of species by laying down a sequence of
stages through which life forms needed to pass. Species evolve
because the organisms in them are gradually modified. In contrast,
Darwin's theory of the evolution of species is not developmental.
Darwin explained change by a mechanism that permits (and in a
sense to be made clear, even requires) stasis in
organisms.'' (Nature of Selection, 148)

This sets up the background for his argument that natural
selection does not explain why individuals in the population have
the characteristics they have. He wants to argue that natural
selection explains the structure of the population whereas
developmental explanations explain the particular characteristics
that the individuals have.

Sober's arguments
Imagine that we wanted to explain why the population of a third
grade class contained only individuals that could read at the
third grade level. We could try to explain this fact either by
giving a developmental explanation (and aggregating it to account
for all the members in the population). Or we could give a
selective explanation that applied to the whole population.

Sober writes: ``A developmental account will take the children one
at a time and describe the earlier account experiences and
psychological conditions that caused each to attain that
particular level of reading proficiency. These individual stories
may then be aggregated . . . A selectional explanation would
proceed very differently . . . This would explain why all the
individuals in the room read at that level. But, unlike the
developmental story, the selectional account would not explain the
population-level fact by aggregating individual explanations. The
selectional theory explains why all the people in the room read at
the third grade level, but not by showing why Sam, Aaron, Marisa,
and Alexander do.'' (Nature of Selection, 149)

He writes further: ''Notice that in the selectional explanation,
the individual children do not change. We may imagine that
candidates for admission to the room are evaluated in an
antechamber. \ldots In this account, all individuals are static,
yet a selection among static individuals can produce change in the
composition of a population. The change in the population is not
due to the fact that the individuals in it develop; rather,
what is crucial is that they vary. This is the essence of
variational explanation.'' (149)

The upshot seems to be that when selection is acting, individuals
remain the same. It is therefore not individual differences that
natural selection accounts for, rather it is population level
difference.

Neander's Reconstruction of Sober
Neander basically agrees with my reconstruction. She adds a few
helpful bits, so I will quote her a bit here. She believes that
the basic moral Sober draws from the third grade example is as
follows:

``. . . developmental explanations can explain the development of
a trait in individuals, whereas selectional explanations can only
explain the distribution of individuals with that trait in a
population. Selectional explanations are, says Sober, `irreducibly
population level' explanations. They are not aggregations of
explanations at the individual level, and they do not explain the
phenotypic or genotypic properties of individuals.'' (Neander, 70)

She further writes that: ``Natural selection . . . explains
changes in a population by explaining changes in the composition
of the population. The genetic composition of the population
changes over time because there is variation amongst us, and some
of us leave more of our genes behind. Explanations that appeal to
natural selection are selectional explanations in the relevant
sense, says Sober, so they can only explain the distribution of
adaptations---that is, why individuals with those adaptations
prosper and persist.'' (70)

Neander goes on to give a different example, due to Dretske, the
example of Clyde the clock collector. She writes: ``Clyde has a
rather peculiar taste in clocks---he only collects clocks that
lose ten minutes a day whenever the humidity is over ninety
degrees [sic]. One of the clocks is called `Ben.' Question: why
does Ben lose ten minutes a day (when the humidity is over ninety
degrees)? As Dretske says, there will be some internal state in
Ben that causes the hands to slow down when the humidity is high
\ldots But crucially, Dretske stresses, Clyde's selective
collecting does not explain why Ben runs slow when the humidity is
high.'' (71)

Neander's response
Sober is right to stress that changes in population structure are
not explained by changes to individuals. However, it doesn't
follow, Neander argues, that changes to individuals cannot be
explained by changes to populations.

The key to understanding why changes in populations can be caused
by changes in populations comes from understanding the difference
between single and cumulative selection processes. Neander writes:
``A cumulative selection process can exponentially increase the
probability of a particular outcome (e.g. a sequence of numbers)
relative to its probability as the result of a repeated single
step selection process (i.e. a purely random process). Now Sober
agrees that evolution by natural selection is a cumulative
selection process, and that it can exponentially increase the
probability of an adaptive gene sequence arising. But Sober
doesn't seem to notice that this undermines the Negative View.''
(75)

 

If you want the exact references for these papers, either email Michael or you can look at the papers on reserve in Tanner Library.

 

Example Answer for Midterm Question 1b
In “Evolution as Theory and Ideology,” Richard Lewontin introduces two conditions that must obtain for adaptation to occur in an organism. The first condition is the continuity principle: very small changes in an organism’s phenotype usually have only small effects on its ecological relations. Second is the quasi-independence of characters: “…there must exist a large number of possible correlations between a given character change and other aspects of the phenotype” (DB, 64). I will attempt to explain the role of quasi-independence using an example. Then, I will argue that Lewontin’s emphasis on quasi-independence only appears to be at odds with his critique of Cartesian reductionism.
Lewontin hands us an example of the role of quasi-independence in adaptation; he cites the many times that terrestrial vertebrates have adapted to aquatic environments. In specific, let’s look at sea snakes. I am not an expert on their physiology, so let us suppose that the main difference between the modern sea snake and its terrestrial ancestor is in their vertebrae. For the sake of argument, let’s say that the shape of the land snake’s vertebrae approximates an inverted 'T'; thus its width is roughly the same as its height (resulting in a cylindrical body). The sea snake, on the other hand, is wider and flatter. Its vertebrae are similar, but the T’s crossbar is twice as wide and half as tall. I propose that for the land snake to evolve into the sea snake, the width of a vertebra and the height of a vertebra must exhibit quasi-independence. 


We can offer an informal proof using contradiction. Suppose that quasi-independence does not obtain between H, the average vertebra’s height, and W, the average vertebra’s width. Therefore, there are a limited number of possible correlations between W and H. The terrestrial configuration, with its 1:1 width-height ratio, must be one of these. To get from the land configuration to the sea configuration, with its 4:1 width-height ratio, we must pass through a large number of correlations along the way (these include 3:2, 2:1, 5:2, 3:1, etc.) All of the needed correlations are not possible if quasi-independence does not obtain between W and H. So, for the land vertebra to evolve into the sea vertebra, we must have quasi-independence. Without it, the land snake could not break its particular correlation between height and width. To get wider, it would have to get taller; while the added width might be advantageous, the increased height would be nonadaptive and probably deleterious.

Despite the phenotypic plasticity allowed by quasi-independence, it does not mean “every kind of restructuring of organisms is possible” (DB, 64). For example, one limit on the snake’s flatness might be the needed space for a heart able to generate enough blood pressure to keep the snake alive. Another limit on flatness might come from the snake’s environment; that is, it must have enough volume to hold its prey. 
Elsewhere in The Dialectical Biologist, Lewontin argues against the position of mainstream biology, which he regards as overly “reductionist” or “Cartesian.” In “Adaptation,” Lewontin claims that these “Cartesians” are guilty of holding several faulty assumptions. At first glance, his earlier emphasis on quasi-independence appears to be at odds with this critique. On the whole, I think, we can see that the two are consistent.

We only need to be concerned about the first two of the so-called “Cartesian” assumptions. The third one claims that every aspect of an organism is adaptive (DB, 73). While Lewontin certainly disagrees, his emphasis on quasi-independence is not problematic here since Lewontin does think adaptation plays some limited role in evolution.
The first Cartesian assumption (1) claims that the partitioning of organisms into traits and the environment into problems has a real basis and is not just the reification of intuitive human categories (DB, 72). Lewontin denies this, claiming that many supposed traits are arbitrary constructions and that there should be a systematic way to determine what is and is not a trait. To give an account of the quasi-independence of traits, however, one has to reference some traits; above we mentioned vertebra width, vertebra height, and body flatness. I think that denying (1) just means that we have to tell a convincing story about why a given trait is not ad hoc. In other words, where Lewontin’s Cartesian would assume any arbitrary partition could be a trait, we claim that only some partitions can be analyzed as traits. 
The second Cartesian assumption (2) claims that characters can be isolated in an adaptive analysis (DB, 72). When we claim to have quasi-independence of characters, the phenotypic character we are analyzing is somewhat isolated from other phenotypic characters; that is, one character can change without others necessarily having to change along with it. Importantly, however, the character is not truly isolated from the system since there are brakes on how much it can change with respect to the rest of the organism. Furthermore, quasi-independence is an empirical claim about what correlations can possibly obtain between an organism’s traits; on the level of analysis, Lewontin would argue that nothing should be isolated.

Is quasi-independence a concession to Cartesian reductionism? I do not think that it is. As Lewontin and Levins describe it in “Conclusion,” Cartesian Reductionism is a “mode of analysis” (DB, 269). The claim that quasi-independence obtains is empirical, but it does require us to speak in terms of traits, and it places those traits in a relation that looks like isolation. As I described above, Lewontin’s notion of a trait differs from the reductionist, and even though quasi-independent traits exhibit quasi-independence, they are never truly isolated. 

More Notes on Fitness: 
Philosophy 167A, 2002
PGS
In office hours and sections, people have asked me to say a bit more about the role of fitness within mathematical models -- the material at the very end of my lecture on fitness last week. I will go through some of the ideas in more detail here. (This will not be on the final exam.)

In the standard mathematical models of evolution, "fitnesses" are numbers used to represent different degrees of reproductive success. In the simpler models, all the individuals who share a given genotype will be assigned the same fitness. I went through the simplest possible case on the board. Here we assume that the individuals in the population reproduce asexually, and they all reproduce at the same time. We have a fixed turnover of generations. Suppose we have two types in the population, A and B. Their frequencies in the first generation are f(A) and f(B). We want to know what their frequencies will be after natural selection has operated. We assign fitnesses to the two types: W(A) and W(B). Usually these will be numbers where the highest is set to 1. Only the relation between the numbers matters. We can then calculate the frequency of type A in the second generation, f*(A), as follows:

f*(A) = f(A)W(A)/(f(A)W(A) + f(B)W(B)

This is the simplest possible model of natural selection. We could introduce a lot more detail -- sexual reproduction, multiple genetic loci, mutation, random drift, etc etc. But the simple case here is enough for me to make a point about the interpretation the "fitness" numbers in many such models. 

We use the fitness numbers in the model to tell us how to compute new frequencies from old frequencies. That is what the numbers actually do. But people also ask: what are these numbers really representing? 

In reply to this, it is common to say something about propensities and expected values. There has been lots of non-mathematical discussion about what fitness is, as we saw, and many people think there is good reason to recognize a concept of fitness in which fitness is seen as an organism's expected reproductive output. This expected value is a number computed by looking at the possible numbers of offspring that an organism might have, and using probabilities to compute an expected output for that organism. The probabilities are interpreted as propensities, or probabilistic dispositions. 

There is something similar to this that can be done empirically. We might try to work out the average actual fitness of a kind of organism -- perhaps the fitness of a particular genotype. We could look at a population and work out the average number of offspring that organisms of this genotype have, by looking at the actual frequency of individuals of that genotype who have zero offspring, the frequency of individuals who have one, and the frequency that has two, etc. We use these numbers to compute the average. After doing this, we might also say that this actual average can be seen as measuring the fitness in the propensity sense. To say that does raise extra issues, however. 

Although I am not certain about this, I think some of the ways that people connect the mathematical and the non-mathematical discussions of fitness involve a mistake. Here is the mistake. Suppose we look at the simple model given above, in which we assigned a fitness of W(A) to the A type in the population. Having done this, we used the maths to derive the new frequency of A. Suppose someone said: "What does W(A) represent here? We should not suppose that all the individuals of type A had exactly the same reproductive output. It is more natural to think that W(A) is some kind of average fitness for individuals of that type, maybe a fitness in the propensity sense (an 'expected value'). OK, so what we have here is a model of how evolution works when we have an asexual population and two types of organisms who have (expected) fitnesses W(A) and W(B)." 

If someone said that, they would make a mistake. It makes a big difference how we think of W(A). If we think of the model as describing a simple hypothetical situation in which all the A individuals have the same number of offspring, that is fine. But if we think of W(A) as an average of some kind, the simple model we gave does not work after all. In cases of this kind, evolution will often depend on both the average reproductive output of A individuals and also on the variance in reproductive output across A individuals. Here is a simple but interesting case. We have two types of individuals, A and B. Everyone of the A type has 1 offspring. The average output of the B type is 1 offspring, but some individuals have more and some have less. So the A type has no variance, and the B type has some variance. Now suppose that in some generations, the B types reproduce more than they do in other generations. Some generations are lucky for B, and some are unlucky. Or perhaps the environment varies in a way that affects B but not A. In this situation, A will outcompete B, even though they have the same average fitness. The type that is more variable loses. So the simple model that we gave earlier does not work, if we think of the fitnesses as averages that might have some variance around them (where this variance affects how types do in different generations). But the model works fine if we assume that it represents a case in which everyone of a given type has the same number of offspring. So if you really want to think of the fitnesses in mathematical models as representing propensities (or anything other than actual output for all individuals of a type) then you often need to use a more complicated mathematical model. 

John Gillespie (UC Davis) has worked extensively on this role of variance in natural selection. His papers tend to be very technical. A paper that I found very helpful and accessible is "What is bet-hedging?" by Jon Seger and Janet Brockman, in Oxford Surveys in Evolutionary Biology, 1982. It is mostly about the case where environmental variation affects some types more than others, but it covers the ideas in a nice and simple way.

Philosophy 167A/267A, 2000/2002

 

Final Examination

 

Answer both questions. Answers should be typed double-spaced (not 1.5 spaced). About three pages per answer is sufficient (ie: about six pages total). Avoid unnecessary discussion of background issues. Focus on the question itself. 

 

Hand in your answers on Wednesday March 20th, at my office, by 5 pm. If I am not in my office, push it under my door. Don't just leave it in my letter box or in any other box downstairs. If you are handing it in late, get it signed in by one of the Philosophy Department secretaries.

 

Honor Code: This is an exam. Please do not discuss your answers, or share your work, with others. It is OK to use your notes and the texts though.

 

 

1. Answer either (a) or (b).

 

(a)
  Given all that we have discussed in the course, how useful is Lewontin's  "3-part recipe" as a summary of how evolution by natural selection works? Discuss one or more objections, challenges, or ammendments to Lewontin's formula, and assess them. 

 

 

(b) 
Imagine the following reply to the Spandrels paper:

 

Gould and Lewontin argue that adaptationist thinking is bad for biology. But if we look at the development of evolutionary biology from Darwin himself, through the synthesis, to the present day, we find that adaptationist thinking has been tremendously beneficial. We have answered some of the deepest questions that science has had to confront, and gained countless insights into particular plants and animals. Given this track record, why should we change now?

 

Assess this reply.

 

 

*   *   *   *  *

 

 
2. Answer either (a) or (b).

 

(a)
One argument that can be made for the "gene's eye view" of evolution is an appeal to generality. Familiar cases that are usually interpreted as "individual" selection can be seen as selection on genes, and there are special cases that can apparently only be seen as selection on genes. So, it can be argued, the "gene's eye view" gives us a unified framework for representing many diverse evolutionary processes. Is this a good argument for the "gene's eye view"?

 

(Arguments of this kind are discussed in the Sterelny and Kitcher paper in the Reader, and in Chapters 2-3 of Sex and Death. You can use these discussions if you like, but you can also develop and discuss your own version of the idea.)

 

(b)
Here is a possible objection to the propensity view of fitness.

 

Look, the actual number of offspring an organism has is a real feature of the world; the organism either has no offspring, or five, or whatever. And the structural or "engineering" properties that cause it to reproduce, or not to reproduce, are real features of the world also. I have no problem with either of these. But what is a "propensity"? It is an abstract metaphysical construct that somehow exists between the organism's structural properties and its reproductive success. It lurks in this metaphysical twilight zone and its only real intellectual role is to make it appear that there are simple and general explanations of why different organisms succeed or fail in survival and reproduction, when in fact there are no such simple explanations.

 

What do you think of this objection?
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	                    ORIENTATION
   "The Garden of Eden was lost for partaking of the fruit of the
   tree of knowledge of good and evil, lost not for lust but for
   curiosity, not for sex but for science" (Nelson Goodman). 
   In this course, neither fluency nor even passing acquaintance
   with the history and practice of Western science is presupposed;
   curiosity, on the other hand, is. Curiosity, notwithstanding the
   proverbial fate of the proverbial cat, lies at the marrow of all
   intellectual passion—where art , science, and philosophy cohere
   as one single instinct: the irrepressible human need to explore, to
   explain, to inquire.


Course Objectives
	The course will provide an overview of traditional problems and some recent developments in the philosophy of science. While a number of specific theories and agenda (e.g., relativity theory, quantum mechanics, sociobiology, artificial intelligence) are discussed, emphasis is placed on the conceptual consequences modern science imposes generally on our basic philosophies of knowledge and nature. Topics in both the natural and social sciences will be covered; after considering the experimental and/or theoretical results obtained by selected research communities within the special sciences, students will be encouraged to advance and criticize a variety of philosophical views concerning the aims, methods, and achievements of these sciences. 


Texts
	Required Texts 

The following texts, designated 'primary,' will figure prominently in class discussion and analysis; a thorough understanding of their contents is advised: 

· Flanagan, Owen J. The Science of the Mind, 2nd Ed., Revised and Expanded. Cambridge: MIT Press, 1991. 

· Holton, Gerald. The Scientific Imagination: Case Studies. Cambridge, MA: Harvard University Press, 1988. 

· Jauch, Josef. M. Are Quanta Real?: A Galilean Dialogue. Bloomington, IN: Indiana University Press (Midland Books: No. 545), 1990. 

· Lewontin, R.C. Biology as Ideology: The Doctrine of DNA. Harper Collins, 1991. 

· Longino, Helen E. Science as Social Knowledge: Values and Objectivity in Scientific Inquiry. Princeton, NJ: Princeton University Press, 1990. 

· Mayr, Ernst. One Long Argument: Charles Darwin and the Genesis of Modern Evolutionary Thought. Cambridge, MA: Harvard University Press, 1993. 

· Reichenbach, Hans. From Copernicus to Einstein. New York: Dover Publications, 1980. 
	Recommended Texts

The following texts, designated 'supplemental,' provide additional commentary on, background for, or development of the central issues discussed in the course; a limited supply of these texts will be available in the bookstore: 

· Barrow, John D. Impossibility: The Limits of Science and the Science of Limits. New York: Oxford University Press, 1998. 

· Dawkins, Richard. The Selfish Gene. Second Edition. Oxford: Oxford University Press, 1990. 

· Longino, Helen E. The Fate of Knowledge. Princeton, NJ: Princeton University Press, 2002. 

· Malin, Shimon. Nature Loves to Hide: Quantum Physics and Reality, a Western Perspective. New York: Oxford University Press, 2001. 

Course Links 

· MIT AI Lab's Research 

· Laboratoire d'Intelligence Artificielle 

· Centre de la Recherche Scientifique 

· Martindale Virtual Medical Center 

· Sci-Tech, Health, & Medicine 

· The Sokal Texts 


Course Division
	(1) RATIONALITY, REALISM, & THE PHILOSOPHY OF NATURE


	       Primary Readings:   Holton, The Scientific Imagination, Chs. 1-7; 
                                     Longino, Science as Social Knowledge, Chs. 1-10. 
      Supplemental Texts:  Longino, The Fate of Knowledge, Chs. 1-9; 


	(2) REASON AND RELATIVITY: THE PHILOSOPHY OF SPACE AND TIME


	       Primary Readings:   Reichenbach, From Copernicus to Einstein, Chs. 1-6. 
     Supplemental Texts:  Barrow, Impossibility, Chs. 3 & 5-6;


	(3) QUANTUM QUESTIONS: ONTOLOGY AND THE NEW PHYSICS


	       Primary Readings:   Jauch, Are Quanta Real? Chs. 1-4. 
     Supplemental Texts:  Malin, Nature Loves to Hide, Chs. 1-16;
                                     Barrow, Impossibility, Chs. 1-2 & 7. 


	(4) NATURAL SELECTION: TOPICS IN THE PHILOSOPHY OF BIOLOGY


	       Primary Readings:   Mayr, One Long Argument, Chs. 1-10; 
                                     Lewontin, Biology as Ideology, Chs. 1-6. 
     Supplemental Texts:   Dawkins, The Selfish Gene, Chs. 1-13; 


	(5) MODELING MENTALITY: TOPICS IN THE PHILOSOPHY OF MIND


	       Primary Readings:   Flanagan, The Science of the Mind, Chs. 1-8;
     Supplemental Texts:   Barrow, Impossibility, Chs. 4 & 8. 


Assignments and Course Mechanics
	A calendar of readings, discussion topics, and written assignments is provided below. Since the readings will serve as the primary springboard for discussions, it is vital that you be familiar with whatever texts are appropriate to a topic BEFORE that topic is covered in class. Class discussion will approximate seminar format, so joint inquiry will generally take precedence over ex cathedra lecture. 

	There will be two (2) written assignments (papers) and one in-class presentation (seminar report) as follows. 


	(1)  Research Report. (no more than six double-spaced typed pages) on some historically significant scientific discovery or theoretical innovation. 

(2)  Seminar Report. (no more than ten double-spaced typed pages), with topics selected from unsettled issues under current scientific investigation. 

(3)  Discussion Paper. (no more than fifteen double-spaced typed pages) on a philosophical or theoretical issue covered in class. 


Grades
	Ten percent of the final grade will reflect class participation. The remaining ninety percent of the final grade will be based on the following division (total possible points = 100): 

   (a)  Research Report:    20 pts.
   (b)  Seminar Report:     30 pts.
   (c)  Discussion Paper:   50 pts. 


Accomodation for Students with Disabilities
	If you have a disability that may require assistance or accommodation, or you have questions related to any accommodations for testing, note takers, readers, etc., please speak with your instructor as soon as possible. Students may also contact the Office of Disabled Students Services (898-2783) with questions about such services. 






Instructor Information
	Instructor:
	Ron Bombardi
Department of Philosophy
Middle Tennessee State University

	Email:
	Ron Bombardi

	Office:
	James Union Building: Room 307

	Telephone:
	615-898-2049

	Office Hours:
	1:00 - 2:00, MTWRF;
and by appointment




Previous Syllabi:
	Fall 1994
	Fall 1996
	Fall 1998 


Appendiks V: Kursus: “History and Philosophy of Science”
PHIL 377: History and Philosophy of Science

Dr. Charles Ess / Philosophy and Religion Department / Drury University



Course-related history: timelines and detailed notes on the history of philosophy/science in the West from Thales through Bell's Theorem and the Aspect experiments (proving nonlocality as predicted in Quantum Mechanics, vs. "common sense" and Newtonian assumptions of locality, as defended by Einstein in the EPR Paradox).

Notes on Robert Klee, Introduction to Philosophy of Science: Cutting Nature at its Seams (Fall, 1997) - instructor's notes and student summaries. (An excellent historical overview of the rise of positivism, significant challenges to the positivist/realist program, and contemporary perspectives - including Jaegwon Kim's effort to save the positivist/realist standpoint through his notion of weak supervenience.)



NEW student materials from Spring, 2000: 

The Realism / Anti-Realism debate

Erica Samuelson's Referat on Arthur Fine's "Natural Ontological Attitude," plus two critiques (from Spring, 1999).
Fine seeks to show that a "Natural Ontological Attitude" is associated with "letting science speak for itself," i.e., without what he sees as the philosophical "add-on's" of either realism or anti-realism.
While NOA serves as a reference point in recent debates (see Kourany's comment on Keller and Hacking, below), it is also harshly criticized - here by James Robert Brown and Paul Klee.

Kate Brubacher's Referat on Grover Maxwell's "The Ontological Status of Theoretical Entities." 
Maxwell attempts to defend realism with regard to scientific theory by attacking a central distinction that underlies some instrumentalist claims, i.e., the distinction between theory and observation. 
That is:
if there is a strong distinction between theory and observation - then the positivist/empiricist insistence that theory is true if and only if it fully corresponds to what is given in observation (in other terms, the correspondance theory of truth).
But this means that theory (as conceptual, involving mathematical description, language, etc.) is by definition distinct from observation - and hence susceptible to the sorts of influences documented from Kuhn through feminists, Social Constructivists, and postmodernists. As susceptible to these sorts of influences to at least some degree (the degree depends on one's specific position) - theory is thus apparently pushed in the direction of instrumentalism. That is, insofar as our theory is interwoven with historically and culturally variable linguistic and conceptual elements, it seems difficult to prove that theory at the same time gives us only a purely objective, correspondentially true account of the material world.
Maxwell, however, seeks to pull the rug out from all of these arguments wholesale - again, by attacking what he sees as their shared core, namely the notion of a strong distinction between theory and observation.
If he is successful in arguing - as he seeks to do - that this distinction is more or less arbitrary and has no ontological significance, then he believes he has defended scientific realism against these well-known criticisms.)

In contrast with Maxwell's defense of realism, one can productively compare Evelyn Fox Keller's feminist approach and Ian Hacking's "revised realism" (my term) - both examples, according to Kourany, of Fine's "Natural Ontological Attitude" (see Kourany, 344).

Kristen Buck's Referat on Evelyn Fox Keller's "Critical Silences in Scientific Discourse: Problems of Form and Re-Form." 
compare with
Michal Kyle's Referat on Evelyn Fox Keller's "Critical Silences in Scientific Discourse: Problems of Form and Re-Form." 
Kristen finds that Keller stakes out a middle ground of instrumentalism between the strict realism of earlier positivisms and the reduction of science to culture and subjectivity in radical feminist and social constructivist critiques that follow on Kuhn's work. 
A fine companion to this article is the next one by Ian Hacking, who argues that scientists need not be realists concerning at least some elements of theory - but experimentalists become realists once they learn to manipulate and use entities (e.g., electrons), especially if these are used to learn something about other entities (e.g., the weak neutral current). 

Daniel Hoyt's Referat on Ian Hacking's "Experimentation and Scientific Realism." 
Hacking distinguishes between realism at the level of theory - the debate about which, he suggests, in the face of now familiar feminist and social constructivist critiques, is inconclusive - and realism at the level of experiment. Realism concerning entities such as electrons and neutrinos, he argues, is plausible insofar as we can manipulate these entities in experiments designed to help us learn more about other entities (in his example, parity and the weak neutral current). This seems to place Hacking as a realist with regard to entities manipulated in experiment - and as an instrumentalist (not a social constructivist or radical feminist) with regard to theory more generally.)

Also: Dr. Ess's notes on Andy Pickering, " Against Putting the Phenomena First: The Discovery of the Weak Neutral Current." Pickering analyzes in close detail the experimental set-up, arguments, and social contexts of the discovery of the weak neutral current in the early 1970's. Over against the realist/positivist view of science (that theoretical prediction is followed by straightforward experimental verification), Pickering finds instead that "the reality of the weak neutral current was the upshot of particle physicists' practices, and not the reverse."

Student work on history of science:

Kristen Buck's Chronological List of Some Events/Persons in the History of the Philosophy of Science, and Notes on Complementarity/Dualism Between Religion and Science
Katy Stokes' "A Brief History of Women in Science (c. 500 BCE - 2000 CE)" incorporating both class materials and resources from "4000 Years of Women in Science".

Websites of current interest:

Logical Positivism - reference document located at the Internet Encyclopedia of Philosophy, providing important historical background on the emergence of positivism as the predominant model of science ("the standard model," according to Ian Hacking) in the first part of the 20th ct.

Bill Joy, "Why the Future Doesn't Need Us." Joy is no Luddite, as his credentials suggest, and he converses with a number of eminent folk in the areas of robotics, genetic engineering, even philosophy (John Searle, one of the foremost critics of AI). His concerns about the future directions of technology - and his recognition of his/our responsibility for those directions - are a refreshing and sobering break from the usual gushing enthusiasm characteristic of American discourse on technology.

From earlier classes:

· Student materials: David Hale and Roger Whitson's mid-term (fall, 1998) project, "History of Western Science Home Page" - as well as an extensive and helpful critical review ("crit") by Saul Fisher, editor of the HOPOS (History of Philosophy of Science) Newsletter. 

· Course Materials: Syllabus, including initial (provisional) course schedule 
First Writing Assignment - SAMPLE 

· Additional Web Sites 

· Stress Points: Pine, ch. 4 (with links to web pages on history of ancient philosophy) 




Course-related Materials 

On Myth, Mathematics, and Fundamental Assumptions of Science (notes from Alioto, ch. 1, including contrasts between Egyptian and Mesopotamian myth and correlative mathematical interests, coupled with contemporary comment from Heisenberg and Bohr on quantum mechanics) 

From the PreSocratics (I) to the Middle Ages (II) (Oldroyd, Singer, Alioto, Lindberg) 

III. The Origins of Modern Science: Cultural and Philosophical Contexts (M. Jacob on Galileo and Bacon and the larger historical/material context) 

IV. The Scientific Revolution: Copernicus - Newton 

V. The Philosophical Turn: from Descartes to Hume and Kant 

VI. Science Validates the Philosophers: Relativity Theory, Quantum Mechanics, and the End of Modern Science/Positivism 

Contemporary Issues in Philosophy of Science: Robert Klee, Introduction to the Philosophy of Science: Cutting Nature at its Seams (Fall, 1997)



From the PreSocratics to the Middle Ages - based primarily on Oldroyd's The Arch of Knowledge and Peter Singer,  these documents provide an initial overview of the basic methodological assumptions of what becomes modern science, and shows how the epistemological and metaphysical beliefs underlying these methodologies emerge in the historical development of Western philosophy. 

· I. Historical/Metaphysical Backgrounds: early Greek philosophy/science: 

· PreSocratics (including Pythagoreans and the atomists) 
Summary of methodology and assumptions of Greek philosophy/science 

Plato 
[http://www.rivertext.com/platoscave.html provides an image and text of the Allegory of the Cave, along with commentary from the French philosopher/mystic/poet/socialist Simone Weil 

Aristotle 

Hippocrates 

Summary: Mathematics in the Early Greek Philosophers 

· David Lindberg's comments on "The Achievement of Early Greek Philosophy" 
· Summary: The School of Alexandria: Mathematics, Medicine - and the Writing of Sacred Scriptures Foundational to the Revival of the Natural Sciences in the Middle Ages 
· Tangent: 19th ct. Positivism (as background for 20th ct. American assumptions re. the natural sciences) 

· II. The Origins of Modern Science: the Medieval and Early Modern Period, 1150-1600 - with a focus on 

· the religious beliefs at work in the development of the foundations of modern natural science 

· historical developments - including the development of technologies that prove crucial to Western science and culture 

· For more details (excerpts from Anthony Alioto, A History of Western Science)... 

· Roman Science (Alioto, ch. 6): the role of experiment in the Roman appropriation of Greek philosophy/science; the development of Stoic materialistic physics - including the lunar theory of tides; Lucretius and the development of atomism, including a theory of evolution; and the rise of the mystery religions and their influence on philosophy/natural science 

· Athens and Jerusalem: Pagan Science and Christianity (Alioto, ch. 7), 1st - 7th cts. C.E.: discussion of Jewish and Christian efforts to conjoin religion with Greek philosophy/natural science - vis-a-vis later (4th-7th ct.) tendencies to subordinate interests in nature to the interest in the supernatural. 

· Islamic Science (Alioto, ch. 8): how Islamic beliefs, including attitudes towards the Koran as its sacred scripture, encourage the further development of the Greco-Roman philosophy/science inheritance - and, in turn, how both Muslim philosophy/science, coupled with its religiously-based support of rational inquiry, contribute to Medieval Jewish and Christian belief and the resulting continuation of the Greco-Roman-Islamic tradition of philosophy/natural science. 

· Faith and Reason in the Middle Ages (Alioto, Ch.. 9, "The Errors of the Philosophers"): Averroes (ibn Rushd); three approaches to the faith-reason dyad (including the doctrine of the two-fold truth); Ess's summary of religion's role in shaping philosophy/natural science from the PreSocratics through the Middle Ages 

· Empiricism, Mathematics, and Experiment in the Middle Ages (Alioto, Ch. 10): includes discussion of the problem of the relationship between mathematics and empirical observation and experiment, and a resolution of this problem by the early Medieval Robert Grosseteste 

· III. The Origins of Modern Science: Cultural and Philosophical Contexts 

· Margaret C. Jacob, The Cultural Meaning of the Scientific Revolution 

· Opening comments: on the discontinuity between the Moderns and the Ancients/Medievals(where modern science for her rests squarely on the publication of Copernicus (1543) and Newton (1687). Her observations on the emergence of the "heroic narrative" regarding the progress of modern science (a narrative rooted in the mid-1700's) are also important. 
Chapter 1: "Laying Claim to an Audience: The First Prophets of the New Science."; 
Among these are Galileo and Francis Bacon. Her comments on the cultural - economic, social, political, and religious - background of "the Galilean Confrontation" are important correctives of the "heroic narrative " otherwise defining our presumptions about Galileo and the Church - presumptions which are both historically false and profoundly misleading with regard to our understanding of the possible relationship between science and religion as modes of knowledge.

· IV. The Scientific Revolution: Copernicus - Newton 

· Copernicus and Kepler: the Copernican Revolution as the Culmination of Pythagorean and Platonic Belief in Mathematics (Pine, ch. 4, with additional comments from Morris Kline and Thomas Kuhn): also includes first writing assignment. 

· Descartes and Newton: Instrumentalism, Religion, and Politics as Shaping the Metaphysics and Epistemology of Newtonian Science - including conceptions of "gravity" and "absolute" space and time 
· Descartes, "the father of modern philosophy" - whose understanding of self and nature, including the role of mathematics in natural science, articulates the epistemological and metaphysical assumptions necessary for the Scientific Revolution (from Jones) 

· Newton (from Jones) 

· V. The Philosophical Turn: from Descartes to Hume and Kant 

· Hume's empiricist critique of Newtonian science (the loss of self, identity, substance, and causality because no experience of these is given through the senses) 

· Kant's resurrection of the natural sciences through a new "Copernican Revolution" which recognizes the role of the subject in the construction of knowledge and experience of the external world - leading, however, to more instrumentalist understandings of natural science and thereby to an epistemological pluralism which acknowledges (again) the validity of more than one kind of knowing. 

· VI. Science Validates the Philosophers: Relativity Theory, Quantum Mechanics, and the End of Modern Science/Positivism 

· Hume, Kant's Copernican Revolution - and Einstein's Relativity Theory 
· Quantum Mechanics and the Copenhagen Interpretation: the New Physics forces a (re)turn to instrumentalism and epistemological pluralism. 

· "Bohm, Bell - and Boom!: Quantum Mechanics and the End of Modern Dualism" - notes from David F. Peat, Einstein's Moon: Bell's Theorem and the Curious Quest for Quantum Reality, including comparative connections to: 19th ct. positivism and fundamentalism as logical/epistemological "mirror images" of one another; the "classical" Cartesian/Newtonian account of the universe as atomistic, deterministic, etc.; quantum mechanics as (re)turning physics to philosophy - with its epistemological and ontological claims compared to Kant, Descartes, Aristotle, and Plato; and quantum mechanics as (re)turning us to a complementarity understanding of the relationship between physics, philosophy, and religion - with examples drawn from both Western and Eastern philosophical and religious traditions. 
This document also contains the second major class Project - suggestions for synthesizing the history and philosophy of science as we have examined it thus far.



Contemporary issues in the philosophy of science:
Robert Klee, Introduction to Philosophy of Science:
Cutting Nature at its Seams 
(Fall, 1997)

· Overview and notes: Klee, chs. 1-3  (introduces some initial issues - chs. 2 and 3 then describe the rise of positivism and several initial difficulties facing the positivist program: (additional significant challenges to the positivist program are explored in more detail in chs. 4-6) 

· Overview and notes: Klee, ch. 4, "The Underdetermination of Theory" 
(Additional notes on Popper, the (internal contradiction of the) Verifiability Criterion, and the Collapse of Positivism) 

· Jack De La Piedra's Notes on Klee, ch. 5, "Reductionism, Anti-Reductionism, and Supervenience" (the positivist program aims at reductionism - but again, difficulties emerge: Jaegwon Kim's notion of [weak] supervenience attempts to save a modified version of reductionism, with decidedly mixed results) 

· Amy Johnston's Notes on Klee, ch. 6, "The Structure of Scientific Explanation" (an overview of contemporary efforts to precisely define what constitutes a scientific explanation, beginning with the bankruptcy of the [still prevalent] presumption of "laws of nature" and the deductive-nomological model [Hempel/Oppenheim]; Klee emphasizes the problems of models proposed by Humphreys and Kitcher, and favors Richard Boyd's focus on natural kinds and "homeostatic property clusters") 

 Appendiks VI: Kursus: “Introduction to Biochemistry”
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This syllabus contains lots of information and has many links to course-related material.  While you may browse to get an overview of the course, you should expect to revisit frequently during the semester and carefully reread sections dealing with assignments and expectations. 




Administrative Information 

Instructor: Prof. Harold B. White 
    Office: 123 Brown Lab 
    Phone: 831-2908 (w), 737-7988 (h) 
    E-mail: halwhite@udel.edu 
  Office Hours: Normally, the hour after class will be available for office hours; however, you should feel free to contact me by phone or e-mail or to stop by my office at other times. If I do not have pressing business, I will be happy to meet on the spur of the moment. 

Meeting Time and Place: 8:00 - 8:50, MWF in 208 Gore Hall. Normally, important announcements are made at the beginning of class. Similarly, homework is due at the beginning of class. The tentative course schedule is available on line. 

Prerequisite: CHEM-331 or CHEM-321, Organic Chemistry or equivalent 

Reader and Optional Text: The Course Reader and a three-ring loose-leaf binder to contain it can be purchased at the University Bookstore. Garrett & Grisham, Saunders College Publishing, the text for CHEM-641 & 642, will be used as an optional reference book in CHEM-342. 

Grading: There will be two examinations (midterm 25% and comprehensive final 35%). Individual and group assignments will constitute 30% of the final grade. Attendance, preparation, participation, and attitude are worth 10%. Unexcused absences and tardiness will detract from your final grade. The comprehensive final will be administered during finals week. The midterm is scheduled in two parts for  Wednesday, March 27 and Friday, March 29.  Grading will not be on a curve. If every student does excellent work, everyone will get an A in this class. 




Important General Information 

Brief Course Description:  This course uses series of 8 to 10 classic research articles on hemoglobin and sickle cell anemia  to introduce sophomore biochemistry majors to the discipline of biochemistry.  The course and its problem-based learning (PBL) format are non-traditional.  Each article constitutes a rich multidisciplinary problem from which students identify and pursue those topics (learning issues) they need to learn or review outside of class in order to understand the article as a whole.  Most classes are devoted to discussions of various learning issues within permanent groups of 4 or 5 students facilitated by a peer tutor-facilitator who has previously taken the course.  Brief descriptions of the historical context of each article and follow-up lists of instructor-generated learning issues provide the intellectual continuity and assure that students address the major issues.  These issues include topics relating to ethics in the conduct of science, philosophy of science, and experimental design in addition to issues of biochemical content and history.  This course is not a survey course.  Midterm and final essay examinations involve both individual and group assessments. 

Course Objectives and Content: The ability to evaluate information within conceptual frameworks distinguishes practicing scientists from most undergraduate science majors. Through formal education and practical experience, biochemists come to "see" and interpret biological phenomena in molecular terms. A major objective of CHEM-342 is to initiate that transition in you through study of an important biochemical molecule (hemoglobin) in a variety of conceptual contexts (chemical, physical, functional, mathematical, genetic, historical, ethical, medical, etc.). Thus, while learning science content is important in this course, success depends on achieving a number of behavioral goals as well. 

If you are like most other students in this class, this will be your first biochemistry course. Because sound foundations in biology and especially chemistry support the discipline of biochemistry, courses in biochemistry usually are not offered to majors until their junior year after full-year courses in introductory chemistry, biology, and organic chemistry, as well as courses in calculus and physics. Consequently, many students who express an interest in biochemistry get no formal exposure to the subject until the second half of their college career. CHEM-342 attempts to alleviate this problem and to cultivate your interest by introducing biochemistry in nontraditional ways in the sophomore year. The objective is to enrich your appreciation for the discipline without preempting material from CHEM-641/642, a two-semester survey course in biochemistry that you will probably take next year. 

Introduction to Biochemistry differs from subsequent biochemistry courses in that it is not a lecture survey course and does not emphasize factual material per se. Rather, it emphasizes the nature of scientific investigation and problem solving, using biochemistry as the example. To convey this, you will read a series of research articles in a single research area spanning nearly 100 years. This approach provides the basis for discussions on the application of chemical principles to biochemistry, the history of biochemistry, experimental design, the role of publication, the language of science, and ethics in science. 

Pedagogy and Philosophy of Problem-Based Learning: How often do you discover what you don't know on an examination? Ignorance is not bliss. Successful students, like successful scientists, recognize and manage their ignorance. What don't you know? What do you need to know? What would you like to know? What is most important to learn first? While knowing facts may help you on an examination; understanding concepts, so that you can apply them to new situations and appreciate the facts, is much more important in the long run. Cultivating the ability to confront your ignorance is an exercise in humility and building competence. In CHEM-342, "I don't know," will point the direction for your learning. 

How do you learn best? How can I enable you to achieve beyond your expectations? These questions challenge me as a teacher and are independent of the grade you will get. Learning is an active process. Each year I try new ways to facilitate that process based on my learning. In 1993, due to the dramatic increase in sophomore biochemistry majors, I dispensed with a lecture-discussion format and adopted a problem-based, group-learning format that encourages active participation and cooperation among all students. 

While a lecture-survey course can expose students to lots of information, the students' role in class is basically passive. Learning is often superficial, and long-term retention for most students is poor. This approach may "cover" the subject rather than "uncover" it. Many studies show that classroom activities that encourage active learning in groups lead to better understanding and greater retention. In such a learning environment the teacher becomes a coach who creates appropriate challenges (problems) and works to enable students to master the problems and use them to identify and eliminate areas of personal ignorance. Such problem-based approaches to learning emphasize analysis, synthesis, judgement, and communication. While learning and remembering facts are important in any science, those facts are useless and quickly forgotten unless they fit into a context where they have importance and are perceived as worth remembering beyond the next examination. In problem-based learning, the problem comes first and provides the incentive to learn and understand the concepts. 

If you feel comfortable with rather focused "plug and chug" questions typically found at the end of chapters in many textbooks, you may be frustrated for a while by the real-world problems used in problem-based learning. Frequently, questions are open-ended and have no simple solution. You may need to consult several sources other than your textbook. Problem-based learning rewards students who pursue understanding beyond just the "right answer." Continuous effort rather than cramming is a necessity. You will be expected to look up information in books and journal articles in the Morris Library on a regular basis. The student responses on the final course evaluation may give you feel for how this course will be different from other courses you have taken. 

In CHEM-342 you will be challenged to understand the actual work of research scientists whose curiosity about the chemistry of living systems could not be satisfied by a trip to the library. The problems they defined, studied, and described in research articles are your problems this semester. If you are interested in the educational ideas that motivate the use of research articles for learning science, they can be found in an article by Herman T. Epstein, Nature235, 203-205 (1972) and his book A Strategy for Education, Oxford University Press, 1970. 

Group Formation and Function: During the second class meeting, you will be assigned to one of five groups of about four students each. These heterogeneous groups will function independently during class and outside of class. Each group will have a junior or senior biochemistry major as a tutor who will attend every class and facilitate group discussions.  The collective resources and effort of each group will be used to deal with each research article we study. As noted, part of your grade will depend on the performance of your group and your performance in the group. That portion of your grade associated with group work (10%) can be summarized in four words - Attendance, Preparation, Participation, and Attitude - sometimes referred to as "Appa." You will evaluate yourself and the other members of your group in the middle and at the end of the course. How your peers evaluate you at the end of the semester constitutes half of your Appa grade, i. e. 5% of your overall grade. 

In order for the groups to function well, each group should discuss and agree with signatures to a set of behavioral guidelines (ground rules) and consider the consequences to group members who do not follow them. Some guidelines that have served groups well in the past are listed below. Your group may change or add to the list. If your group has difficulties, you and the other group members may need to enforce or reevaluate your guidelines. 

· Come on time to every class. 

· Be prepared to discuss the assignment. (a minimum 2-3 hours preparation outside of class is expected for each class.) 

· Notify other group members, your tutor, and the instructor in advance (when possible) if you must miss a class. 

· Freely share the information you gather outside of class with other group members. 

· Use class time wisely. (You can discuss soap operas, baseball, or organic exams before or after class.) 

· Solicit and value contributions from every group member. 

· Group members who disrupt the group's function by ignoring the group's guidelines can be confronted by the other members of the group and suffer the following consequences: (e.g. have to take as an individual the group part of midterm and final examinations.) 

To assist your group in working well together, it is useful to define roles and to rotate them on a weekly basis. Your tutor-facilitator (see below) will provide guidance.  Some of the roles and responsibilities to consider in this course are: 

· Recorder - This person keeps track of the learning issues in the group and who has responsibility for pursuing each learning issue. 

· Task Master - This person keeps discussions on track. Class time may be the only convenient time your group can get together so you need to avoid digressions that are not related to the course. 

· Skeptic - This person challenges the accuracy and reliability of information. The skeptic needs to make sure everyone in the group understands important concepts before going on. 

· Technical Advisor - This person focuses on methodology and is the expert on questions of how things are done and the principles behind how things work. 

· Chemist - This person finds out the chemical structures and properties of compounds mentioned in the articles. 

· Web-Scanners and Library Researchers - Roles that everyone should assume between every class.  These involve tracking down answers to group learning issues on the web and in the library. 

Tutor-Facilitators - Roles and Responsibility: This year for the sixth time and with the support of the Howard Hughes Medical Institute's (HHMI) Program on campus, each group will have a tutor. These students are juniors or seniors who have taken CHEM-342 and who are interested in helping you succeed in this course. Each has taken or is taking a course (CHEM-467, Tutorial Methods of Instruction) specifically designed for tutors in classes taught with a problem-based learning format. Because of the nature of the course, expect them to guide you to understanding rather than tell you "The" answer to all of your questions. Their role is to help make the groups function effectively. Tutors will have no role in grading. You should feel free to seek their advice in matters relating to the biochemistry major. You should take full use of e-mail to communicate with your tutor and other members of your group. 

The tutors for Spring 2002 are: Carl Clark, Chris Eller, Jerry Farmer, Mali Liu, Nick Renzetti, Monica Rieth, and Kenny Stapleford. (Group Photos) 




Assignments 

Reading Assignments: The first paper you will read was published by the Royal Society of London in 1864. It is by G. G. Stokes and entitled "On the Reduction and Oxidation of the Colouring Matter of the Blood." We will spend about three weeks discussing this single article. Progress toward understanding this article and those that follow will come from curiosity and communication. Because there will be many technical terms, do not expect to understand an article on the first or even the third reading. You will have many learning issues. Learning Issues are specific questions you or your group generate that define what you don't know but you think would help you understand the article, if you did know. For example, while reading the first article, you will ask, "What is protochloride of tin?" That may be followed by deeper learning issues such as, "What does the prefix 'proto' mean?" or "Why was this reagent used?" Each time you resolve one set of learning issues and reread an article, new and more probing learning issues will arise. Those unresolved personal learning issues are the basis of group discussion and the essence of your intellectual development in this course. The more you question, the deeper you probe, the more you will learn and understand. The discussions will help to define learning issues that need to be resolved by your whole group. You and your group should keep a record of your learning issues in a spiral note book that will be provided. 

Writing Assignments: Writing is an essential skill in science, and most students could improve their writing. Therefore, you will hand in short written assignments most weeks. Remember, there is a major distinction between knowing an answer and understanding the basis of an answer. This course is about understanding. Thus, grading will reflect how well your writing communicates your understanding. In the past, 25% of the grade in CHEM-342 came from a term paper. I dropped that substantial writing and research assignment three years ago in favor of more short writing assignments, due most weeks usually on Mondays. 

Examinations: Examinations serve many purposes only one of which is to rank students for grading. Examinations should also be learning experiences both for students and instructors--learning new information, learning how well you understand or discovering what you don't understand, learning what needs to be presented differently next time, learning who needs help. From my perspective, multiple choice and short answer examination questions have one advantage--ease of grading, which is often an important consideration in large classes. However, enrollment in CHEM-342 is relatively small and because I am personally interested in how you can use what you know to demonstrate your understanding, most examination questions will emphasize problem-solving (often involving new information and different situations) and require narrative responses. You can see midterm and final examinations from the past six years elsewhere on this web-site. 

While learning is an individual activity, it can be facilitated by group activities. Being able to articulate what you know to others and modify your thinking from their responses (and vice versa) characterizes the way most people learn. Often it is in discussions when we have to explain something that we discover whether or not we understand something. The ability to identify and remedy knowledge gaps through discussion is cultivated in this course and incorporated into midterm and final examinations as a difficult question for group analysis. The group component of each examination will constitute 25%. 



Course Evaluation: From 1994 through 1997, CHEM-342 was part of a project, "Problem-Based Learning in Introductory Science Across Disciplines" funded by the National Science Foundation's (NSF) Division of Undergraduate Education. As a consequence, this course required more documentation and evaluation than most courses and hosted guest observers from time to time. These activities will continue and I hope you will welcome them as your contribution to efforts to improve the quality of science education here and elsewhere. Among these are the initial survey administered on the first day of class, the peer-self-group evaluation near the middle and at the end of the course, and the final course evaluation. 



Distinguished Guests: In recent years, in addition to resident scholars, several distinguished guests have participated in CHEM-342 and have met with students. They include: 

1993 John Edsall, physical biochemist and professor emeritus at Harvard University, member of the National Academy of Sciences, and author of several articles on the history of biochemistry and the study of hemoglobin. 

1994 Shiela Tobias, sociologist and university administrator, nationally known scholar and author of several widely acclaimed books on reforming science and mathematics education. 

1994 Todd Savitt, medical historian at East Carolina University School of Medicine, who tracked down the identity and medical history of the first two reported patients with sickle cell anemia. 

1995 Vernon Ingram, Professor of Biology at the Massachusetts Institute of Technology and author of two of the articles in our course reader, visited this class. Dr. Ingram's classic articles reported the very first chemical characterization of a structural change in a protein (hemoglobin) associated with a genetic disease (sickle cell anemia). 

1996 Anne Riley, M.D. Physician at the Alfred I. DuPont Hospital whose patients include children who have sickle cell disease. 

1996 Michael Cox, Professor of Biochemistry, University of Wisconsin and coauthor of a major biochemistry textbook. 

1997 Rosemary Dews, Director of the Delaware Sickle Cell Foundation and two patients who had Sickle Cell Disease. 

1998 Ross Hardison, Professor of Biochemistry and Molecular Biology, Penn State University, who studies the regulation of hemoglobin gene expression. 

1999 Thomas G. Spiro, Professor of Chemistry, Princeton University, who CO binding to the iron in heme proteins. 

2000 John Jungck, Chair of Biology, Beloit College, Dirtector of the BioQuest Curriculum Consortium. 

2000 Sheldon McBee, Graduate student 

2001 John Wriston, Retired UD faculty member who worked with David Shemin on Heme biosynthesis. 
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CHEM-342 INTRODUCTION TO BIOCHEMISTRY 

TENTATIVE SCHEDULE - SPRING 2000
	Monday
	Wednesday
	Friday

	Course Home Page 

Elaboration of Daily Assignments 

Syllabus
	Feb. 9 

Pre-course Survey. Introductions of tutors, students, and instructor.
	Feb. 11 

Formation of groups. Discussion of the course. Formulation of group ground rules. 

	Feb. 14 

"Why am I a biochemistry major?," a 1-2 page paper due at the beginning of class. Demonstration in class for group discussion.  

Read Stokes (1864) for next class.
	Feb. 16 

Discuss personal learning issues from Stokes (1864) and formulate group learning issues to pursue.
	Feb. 18 

Continue group discussions of the Stokes (1864) article.

	Feb. 21 

Homework assignment due. Demonstration of one of Stokes' experiments and class discussion of its significance.
	Feb. 23 

Group discussion of remaining learning issues and an instructor-generated list of learning issues. 
	Feb. 25  

Begin work on a concept map for the Stokes article.

	Feb. 28 

Work on concept map for the Stokes article.  

 
	Mar. 1 

Group Concept Map due. 
Evaluation of concept maps and review/assessment of the course to date.
	Mar. 3 

Read Background to Zinoffsky. and Zinoffsky (1886) for class discussion. 
 

	Mar. 6 

Continue discussion of Zinoffsky 
	Mar. 8 

Brainstorming session for the Zinoffsky assignment
	Mar. 10 

In class group work on the Zinoffsky assignment

	Mar. 13 

Figures for Zinoffsky article due. 
Lecture-class discussion on hemoglobin research from 1886 to 1926.
	Mar. 15 

Distribution of Svedberg and Fahraeus article for the group part of the midterm examination.
	Mar. 17 

Discussion of Svedberg and Fahraeus article.

	Mar. 20 

Discussion of midterm article. 
Midterm peer/self/group/course evaluation due at the beginning of class.
	Mar. 22 

MIDTERM EXAMINATION Part I - Group Part 
Links to past exams
	Mar. 24 

MIDTERM EXAMINATION Part II - Individual Part

	SPRING BREAK           March 25 - April 2

	Monday
	Wednesday
	Friday

	Apr. 3 

Review of the midterm examination and the course to date.
	Apr. 5 

Group discussion of personal learning issues and formulation of group learning issues from Herrick (1910)
	Apr. 7 

Pursue personal and group learning issues related to Herrick's article. 

	Apr. 10  

Pursue personal and group learning issues related to Herrick's article. 
	Apr. 12 

Discussion with Sheldon McBee. Transition from Herrick to Diggs et al. 
	Apr. 14 

A list of at least six personal learning issues related to Diggs et al. (1933). Due at the beginning of class. 

	Apr. 17 

Continued group discussion of the Diggs et al. article. Deal with statistical analysis.
	Apr. 19 

Continued group discussion of the Diggs et al. article. Review of instructor's list of learning issues. 
	Apr. 21 

Assignment due. Wrap-up Diggs et al. (1933)

	Apr. 24 

Discussion of personal and group learning issues associated with Pauling et al. (1949). 
	Apr. 26 

Discussion of personal and group learning issues associated with Pauling et al. (1949).
	Apr. 28 

Wrap-up discussion of Pauling et al. (1949).

	May 1  

Abstract for Pauling et al. article due. Transition from Pauling et al to Ingram (1958 & 1959).
	May 3 

Be prepared to discuss personal learning issues associated with the articles by Ingram. Generate a list of group learning issues to pursue
	May 5 

Be prepared to discuss personal learning issues associated with the articles by Ingram (1958 & 1959).

	May 8 

Continued group discussion of the Ingram articles.
	May 10 

Class discussion of Ingram's articles and their significance. 
Transition to Allison 1954.
	May 12 

Discuss personal learning issues associated with the article by Allison (1954).

	May 15 

Pursue individual and group learning issues associated with Allison's article. Special guest. Final Peer/Self/Group/Course evaluation due by 4 PM Tuesday in 116 Brown Lab. 
	May 17 

Hemoglobinopathy Assignment due. Final day of class.  Course wrap up.
	May 19  

FINAL EXAMINATION  
7-10 PM, 208 Gore Hall
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C342/S00 HBW
CHEM 342 - INTRODUCTION TO BIOCHEMISTRY 

INSTRUCTIONAL GOALS
1. Become intellectually independent learners
2. Cultivate curiosity in the molecular processes that underlie observable phenomena
3. Recognize and confront areas of personal ignorance 

4. Review and apply chemical principles in a biochemical context 

5. Improve problem-solving skills 

6. Create, understand, and value abstract biochemical models 

7. See biochemistry in relevant historical and societal contexts 

8. Discover and use the resources of the library and the Internet 

9. Stimulate interest in undergraduate research 

10. Gain confidence in the ability to read and understand scientific articles 

11. Experience the powers (and pitfalls) of collaborative work 

12. Appreciate the importance of clear oral and written communication 

13. Learn to organize logical arguments based on evidence 

14. Get to know other biochemistry majors 

15. Be prepared to succeed in CHEM 641/642, Biochemistry I/II 
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How do students who have taken CHEM-342 describe it?
The final course evaluation in CHEM-342 asks students the following question: In an informative sentence or two, describe or characterize CHEM-342 to someone who might consider taking the course. The 20 students who took the course in 1998 responded as follows.

· CHEM-342 is more like a group course than an individual course. This course might take about a month to get used to. 

· CHEM 342 is a course designed for those extremely good at problem solving. It deals with the learning and understanding of scientific findings and relates them to similar problems. 

· An excellent course using hemoglobin and sickle-cell anemia to invoke 1) asking questions, 2) evaluating questions, 3) seeking relevant information, and 4) filter and assimilate information to give a reasonable, intelligent answer. 

· CHEM-342 deals with many things that other classes do not, i.e. creativity (making a creative title to a term paper or drawing creative pictures, goes a long way towards getting an A), communication, and writing. 

· A course that studies scientific articles from many different years on a particular subject, and appreciates the development of that subject through time. 

· It takes a lot of personal initiative and cooperation. Being able to work well and efficiently with others is key. 

· CHEM-342 is a course which you, as a students, must fully integrate yourself into a group in order to learn and acquire skills which are necessary if one is to become a successful chemist. 

· It is a class where you do have to know as well as learn some things, but it's primary focus seems to be on how you think, communicative skills, and being able to stay awake and focused for an 8 am class three times a week. 

· CHEM-342 is Problem-Based Learning on sickle cell anemia. It incorporates research and reading articles into cooperative group learning. 

· Group problem-based learning based around biochemistry. 

· CHEM-342 is a class in which, if you have the initiative, you may succeed. CHEM-342 does not have very organized information relay from teacher to student. One must strive to synthesize the necessary information. 

· A course in which sickle cell anemia is discussed in groups, then as a class. 

· [No Response] 

· As the title implies, this is an introductory course in biochemistry designed to give basic idea and to teach learning strategies for courses later on. 

· CHEM-342 is a course about the development of biochemistry as a scientific discipline. Course readings on the research articles which extended the knowledge of hemoglobin and sickle cell anemia, using them to show how scientific ideas evolve. 

· It is a course designed to teach you intangible necessities. For example, the ability to find things in the library/web, to work with a group. 

· This class is based on the group learning format. It entails reading scientific articles, understanding the principles in these works and applying the information in order to formulate answers to questions posed. 

· There is a lot of out-of-class work involved and it is a group learning kind of setting. If you keep up with the readings and find an understanding in them, you should do fine. Just don't miss class. 

· Frustrating for those who like structured classes; even more so for those who like the approach but lack a strong background in molecular biology, genetics, cell physiol, etc. Rarely (if ever) are you given a yes/no response to a question. 

· This is a course that depends entirely on your own self-motivation. It will teach you to find, understand and analyze information. It is necessary to be self-sufficient in getting the information and education needed. 

The students also responded to the following on the final questionnaire: 
1. Consider the following items and rate them with respect to how important they are for success in CHEM-342. 

A summary of the responses is in the table below.

	Item
	Extremely 
Important
	Very 

Important
	Reasonably 

Important
	Slightly 

Important
	Not 

Important
	Mean 
± S.D.
	Question 2 

Responses

	a. Personal Initiative
	12
	6
	2
	0
	0
	1.50 ± 0.67
	8

	b. Library Research Skills
	8
	7
	3
	2
	0
	1.95 ± 0.97
	9

	c. Taking Notes in Class
	2
	9
	6
	1
	2
	2.60 ± 1.07 
	2

	d. Writing Skills
	6
	5
	7
	1
	0
	2.16 ± 0.93
	5

	e. Collaboration with Classmates
	11
	5
	2
	2
	0
	1.75 ± 0.99
	10

	f. Oral Communication Skills
	6
	8
	3
	2
	0
	2.05 ± 0.94
	8

	g. Prior Knowledge
	3
	4
	8
	3
	2
	2.85 ± 1.15
	6

	h. Memorization
	3
	1
	5
	8
	3
	3.35 ± 1.24
	0

	i. Learning New Information
	10
	6
	3
	0
	1
	1.80 ± 1.03
	3

	j. Problem Solving Skills
	10
	6
	2
	2
	0
	1.80 ± 0.98
	9

	k. Conceptualization
	12
	5
	3
	0
	0
	1.55 ± 0.74
	10

	l. Attendance
	14
	3
	0
	3
	0
	1.60 ± 1.07
	6


2. Reconsider the items a through l in relation to other science courses you have had. Circle those items which, in your experience, are more important in CHEM-342 than in those other courses. (Circle as many as are appropriate.)
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Peer tutors, educators report UD's innovations 

Serving as a peer tutor for problem-based learning courses "really took hold of my life," UD undergraduate Kurt Williamson reported Feb. 17 during the American Association for the Advancement of Science (AAAS) meeting. "The experience transferred to other aspects of my life. Now, I go and look up information when I don't know something." 

This ability to think critically and solve problems independently will no doubt serve Williamson and other UD peer tutors well in the future, said Jay Lesley, another undergraduate who took part in the AAAS meeting. "Five to 10 years down the line, when I'm out there working at a job, I won't be able to get answers from a morning lecture," Leslie noted. "I'll have to use resources to solve problems." 

Lesley's comments were echoed by two other UD peer tutors-Jennifer Hess and Jessica Horvath-who attended the AAAS meeting in Philadelphia to discuss problem-based learning (PBL) efforts on campus. The students were accompanied by Deborah Allen, biology; Barbara Duch, Mathematics and Science Education Resource Center; and Harold White, chemistry and biochemistry, who co-organized the AAAS session, "Strategies for Enhancing 21st Century Education." 

White, Duch and Allen described UD's pioneering effort to help undergraduates experience the joy of investigation through PBL. Based on medical-school techniques, PBL methods require students to solve real-world problems through meticulous research, just as a scientist would put a promising theory to the test, Allen explained. 

Problem-based learning also allows UD undergraduates to practice "metacognition"that is, reflect upon the way they learn, White said. "Instead of lectures and memorization, we use hands-on activities to guide our students through the learning process," he said. "In this way, they begin to think critically, becoming independent problem solvers, capable of working in teams toward a common goal. In today's workplace, these are crucial skills." 

Helping students attain these skills may be easier said than done because "the last several decades have seen monumental change in all aspects of our lives-how we communicate, how we conduct business, how we access information and how we use technology," Duch said. "One aspect of our lives that has been slow to change, however, is the way we teach and how our students learn. The working world is a very different one today, and our teaching methods must reflect that." 

In Allen's classes at UD, students learn about photosynthesis by evaluating a real proposal to counteract global warming by dumping iron into the ocean waters off Antarctica. While investigating whether iron would stimulate chlorophyll, trigger photosynthesis and reduce atmospheric carbon dioxide levels, undergraduates are introduced to key biological concepts, Allen said. 

And, because they work in small groups facilitated by a peer tutor, students "begin to practice higher-order thinking skills such as evaluation and analysis," while also gaining communication and team-building skills, she said. 

"The best way to learn a subject is to teach it," she added. That's why UD faculty train peer tutors to prompt classmates with questions, rather than stock answers. 

In the early 1990s, seven UD faculty members were implementing problem-based learning methods, Duch said. Since 1992, 206 faculty from 42 different UD departments and 22 administrators representing 15 units have completed PBL training. Moreover, 105 faculty and administrators from other institutions throughout the United States and four other countries have attended UD's PBL workshops, Duch said. 

Such a dramatic transformation required strong support from University administrators, Duch noted. "We were fortunate because UD administrators have encouraged our efforts from the onset," she said. "In fact, they recently consulted with us concerning the design of Gore Hall classrooms, which are 'group-friendly,' with tables, moveable chairs, resource cabinets and lots of chalkboards." 

In February 1997, UD became one of only 10 institutions nation-wide to receive a Recognition Award for the Integration of Research and Education (RAIRE) from the National Science Foundation. The award honors "bold leadership" in integrating research and education in classrooms. 

-Ginger Pinholster
Photo: Copyright, March 2, 1998, U.S. News & World Report. 






Characteristics of Good Learning Issues 

"...once you have learned to ask questions - relevant and appropriate and substantial questions - you have learned how to learn and no one can keep you from learning what ever you want or need to know." 

Neil Postman & Charles Weingartner (1969) in Teaching as a Subversive Activity.
Knowledge is power (Bacon). All of us have vast areas of ignorance and we will never come close to knowing more than a very small fraction of what there is to know. Nevertheless, being aware of what we don't know is also a type of power because it enables us to focus our learning where it counts when we have problems to solve. The more adept we become at defining what we need to know in away that it can be pursued, the easier it is to quickly locate needed information and the better problem solvers we become. 

Most of us are reluctant to reveal our ignorance. Who wants to look "stupid?" A major tenet of problem-based learning is that learning occurs best in an environment where we can admit our knowledge gaps and do something about them by working together to achieve understanding. In problem-based learning, our knowledge gaps become our learning issues. The way we go about defining learning issues influences the depth of understanding we achieve. 

What are the characteristics of a good learning issue? 

1. Presented in the form of a question or series of questions. 

2. Focused so that it seeks specific information. 

3. Constructed so that it asks an answerable question. 

4. Pursues information that is relevant to the problem. 

5. Goes beyond superficial knowledge to probe conceptual issues. 

6. Often set in a context that provides direction. Why is the question important? 
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Problem-Based Learning in Introductory Science Across Disciplines 
NSF-DUE 9354606 Final Report - 29 November 1997
Harold B. White, Principal Investigator
Deborah E. Allen, Barbara J. Duch, Susan E. Groh, 
Sheella Mierson, and Barbara Williams, Co-Principal Investigators
Administered through the Center for Teaching Effectiveness, 
University of Delaware, Newark, DE
Among the goals of higher education are to cultivate attitudes, provide skills, and establish a base of fundamental knowledge that will prepare students to deal effectively with the problems they will encounter throughout their lives. Problem-based learning addresses these goals by challenging small groups of students with complex problems that require analysis, encourage cooperative efforts, and stimulate learning course content in an applied context. We have adopted the model, originally developed to educate intellectually mature, highly motivated medical students using clinical case studies, and adapted it as we transformed introductory physics, chemistry, biochemistry, and biology courses in an undergraduate university setting. Among the challenges we have addressed are class size, group dynamics, student maturity, sources of problems, and student supervision. Despite the increased demands, problem-based learning has generated a large number of student and faculty advocates. The six co-investigators have provided numerous workshops, written problems, and created other teaching materials to accommodate the growing national interest in active-learning strategies. All stages of the project have been documented and evaluated. In addition to the workshops and conferences we have run, a frequently visited Internet site has been created to help disseminate our project and its materials at http://www.udel.edu/pbl/.
Dissemination
Publications:
1. Harold B. White, III, "Creating 'Problems' for PBL," About Teaching 47, 2&4 (1995).

2. Sheella Mierson, "A Student-Centered Model of PBL," About Teaching 47, 4 (1995).

3. Barbara J. Duch, "Problem-Based Learning in General Physics," Announcer 23(4),52 (1995).

4. Barbara J. Duch, "Problem-Based Learning: Bringing the Real World into the Physics Classroom," Announcer 25(2),55 (1995).

5. Barbara A. Williams and Barbara J. Duch, "Problem-Based Group Learning in General Physics," Bulletin of the American Physics Society, 40, 971 - (1995).

6. Barbara J. Duch, "Problems: A Key Factor in PBL," About Teaching 50, 7-8 (1996).

7. Deborah E. Allen, "Teaching with Tutors: Can Undergraduates Effectively Guide Student Problem-Based Learning Groups?," About Teaching 50, 1 - 2 (1996).

8. Sheella Mierson, "A Problem-Based Learning Course in Physiology," FASEB J. 10: A265 abst. (1996).

9. Deborah E. Allen, "Adapting Problem-Based Learning Strategies to the Introductory Biology Classroom," FASEB J. 10, A605 (1996) (Presented at Experimental Biology '96. Abstract selected for press coverage.)

10. Deborah E. Allen, Barbara J. Duch, and Susan E. Groh, "The Power of Problem-Based Learning in Teaching Introductory Science Courses," In New Directions in Teaching and Learning in Higher Education #68, ed: L. Wilkerson and W. Gijselaers. pp 43 - 52, San Francisco: Jossey-Bass, (1996).

11. Barbara J. Duch, "Problem-Based Learning in Physics: The Power of Students Teaching Students," J. College Sci. Teaching 25(5): 326 - 329 (1996).

12. Barbara J. Duch, "Problem-Based Learning in Physics: Making Connections with the Real World," Proceedings of the International Conference on Undergraduate Physics Education, University of Maryland August 1996, In Press.

13. Harold B. White, III, "Addressing Content in Problem-Based Courses: The Learning Issue Matrix," Biochemical Education 24, 41 - 45 (1996).

14. Harold. B. White, III, "Dan Tries Problem-Based Learning: A Case Study," To Improve the Academy, 15, 75 - 91 (1996).

15. Susan E. Groh, Barbara A. Williams, Deborah E. Allen, Barbara J. Duch, Sheella Mierson, and Harold B. White, III, "Institutional Change in Science Education: A Case Study." In Student-Active Science: Models of Innovation in College Science Teaching. ed. C. D'Avanzo and A. P. McNeal. pp 83 - 91 Philadelphia: Saunders. (1997).

16. Deborah E. Allen, "Bringing Problem-Based Learning into the Introductory Biology Classroom," In Student-Active Science: Models of Innovation in College Science Teaching ed. C. D'Avanzo and A. P. McNeal. pp 259 - 275 Philadelphia: Saunders. (1997).

17. Barbara A. Williams and Barbara J. Duch, "Cooperative Problem-Based Learning in an Undergraduate Physics Classroom," In Student-Active Science: Models of Innovation in College Science Teaching. ed. C. D'Avanzo and A. P. McNeal. pp 453 - 470, Philadelphia: Saunders (1997).

18. Harold B. White, III, "Confronting Undergraduate Dualism with Problem-Based Learning," (Invited chapter, Sun Flowers: The Blooming of College Science Teaching, Edited by Peter Taylor, Penny Gilmer, and Kenneth Tobin) (1998).

19. Barbara J. Duch, Deborah E. Allen, and Harold B. White, III, "Problem-Based Learning: Preparing Students for the 21st Century," in Teaching Excellence, POD Network (1998). 

20. Deborah E. Allen and Barbara J. Duch, "Thinking Toward Solutions: Problem-Based Learning Activities for General Biology," a book of PBL problems for general biology, Philadelphia: Saunders (1998).

Workshops: The PIs have developed a unique workshop formula in which faculty-learners are given "problems" just as students would be. A model group of students is also used in a "fish bowl" format where the students go through the process of problem-based learning while the faculty learners observe. This formula could be a model for dissemination of novel pedagogies that are hard to convey on paper. Each year several workshops and seminars on techniques and implementation of problem-based learning have been held. These have ranged from those tailored to individual departments to intensive 3-day workshops with faculty from multiple departments. The workshops include faculty and graduate students from the University of Delaware, along with faculty from nearby institutions. In addition workshops have been presented at a number of national meetings including The American Association for the Advancement of Science, the Professional and Organizational Development Network, the Federation of American Societies of Experimental Biology, the American Society for Biochemistry and Molecular Biology, the American Association for Physics Teachers, the National Society of Black Physicists, Human Anatomy and Physiology Society, and the American Chemical Society.

A three-day PBL conference was conducted in June 1994 that was attended by 70 University of Delaware faculty and 10 from regional institutions. Subsequently, introductory workshops were offered on campus each summer and in January 1994, 1995, and 1997. A regional three-day PBL conference was held June 20-22, 1995. From June 9 - 12, 1996, an international conference, "Problem-Based Learning in Undergraduate Science," was held at the University of Delaware and attended by about 125 faculty from the United States and six other countries. Dr. Frank Settle from the NSF attended this conference.

Products: During the summer of 1994, the first year of the three-year project, the PI and his development team wrote problems for their courses. These included a few that can be used for more than one discipline. In subsequent years, those problems have been refined based on classroom testing and additional problems have been written. Some of these problems are available at the PBL World Wide Web site established at the University of Delaware. Others are published in disciplinary education journals, and all are available on request. A PBL problems book for general biology written by two of the co-principal investigators will be published next year.

Presentations: 

1. White, "Problem-Based Learning in Introductory Science Across Disciplines (including Biochemistry)," presented at the American Society for Biochemistry and Molecular Biology (ASBMB) Meetings, Special Session: New Approaches to College Science Teaching, May 23, 1994, Washington, DC.

2. Groh, "Using Problem-Based Learning in General Chemistry," presented at American Chemical Society (ACS) National Meeting, August 23, 1994, Washington, DC.

3. Williams, "Problem-Based Learning in Honors Physics" presentation at the XXII Day of Scientific Lectures, 18th Annual Meeting of the National Society of Black Physicists, April 14, 1995, Atlanta, GA.

4. White, Allen, and Groh, "Introduction to Problem-Based Learning for High School Teachers and Administrators," workshop presented at a Project 21 Professional Development Institute for High School Science Teachers, June 28, 1995, Dover, DE.

5. Duch, "Problem-Based Learning: Bringing the Real World into the Physics Classroom," invited paper presented at the American Association of Physics Teaching Summer Meeting, August 1995, Spokane, WA.

6. Duch and White, "The Problems in Problem-Based Learning," pre-conference workshop for 20th annual Professional and Organizational Development (POD) Network Conference, October 25, 1995, North Falmouth, MA.

7. White and Duch, "Problem-Based Learning in Undergraduate Science," presented at the American Association for the Advancement of Science (AAAS) annual meeting, February 12, 1996, Baltimore MD.

8. Mierson, "Problem-Based Learning: Excitement and Challenges," Department of Biochemistry, UMDNJ-Robert Wood Johnson Medical School, March 14, 1996, Piscataway, NJ.

9. Mierson, "The Use of Problem-Based Learning to Teach Undergraduate and Graduate Basic Sciences, " University of British Columbia, March 22, 1996, Vancouver, BC.

10. Mierson, "Peer, Tutor, and Self-Evaluations of Learning: The Use of Feedback to Enhance Learning in a Problem-Based Setting," In American Physiological Society Symposium on Methods for Evaluating Higher Order Learning, Experimental Biology '96, April 14, 1996, Washington, DC.

11. Duch (with Elizabeth Lieux), "Problem-Based Learning as a Strategy in Dietetics Education," Dietetic Educators of Practitioners Spring Meeting, April 1996, Newport, RI.

12. Duch, "Workplace Skills: What They Are and How do We Help Students Acquire Them," American Physics Society/ American Association of Physics Teachers Joint Meeting, May 1996, Indianapolis, IN.

13. Allen, Duch, Groh, Mierson, White, and Williams, Organized and made many presentations at an international Conference "Problem-Based Learning in Undergraduate Science," June 9-12, 1996, Newark, DE.

14. Williams, "Bare Accident Problem," at Allen and Williams, several invited presentations at conference, "Student-Active Science: Models of Innovation in College Science Teaching," June 15 - 18, 1996, Hampshire College, Amherst, MA.

15. Allen and Williams, several invited presentations at conference, "Student-Active Science: Models of Innovation in College Science Teaching," June 15 - 18, 1996, Hampshire College, Amherst, MA..

16. Groh, "Using Problem-Based Learning in General Chemistry" Meeting of the Middle Atlantic Discovery Project, June, 26-27, 1996 Hood College, Frederick, MD.

17. Duch and Williams, "Problem-Based Learning: Experience It Yourself," American Association of Physics Teachers Summer Meeting, August 1996, University of Maryland, College Park, MD. 

18. Mierson, "The Use of Problem-Based Learning to Teach Physiology to Undergraduate and Graduate Basic Science Students," Northwest Center for Medical Education of Indiana University, August 15, 1996, Gary, IN.

19. Duch, White, and Allen, "Problems in PBL" pre-conference workshop for 21st annual Professional and Organizational Development (POD) Network Conference, October 16, 1996, Snowbird, UT.

20. Duch (with E. M. Lieux & J. L. Knous) "Discovering Problem-Based Learning as a Strategy in Dietetic Education," The American Dietetic Association annual meetin, October 20, 1996, San Antonio, TX.

21. Duch, Allen, and White, "Problem-Based Learning in Science: Bringing the 'Real World' into the Classroom." Rutgers Math and Science Learning Center, December 12, 1996, New Brunswick, NJ.

22. Mierson, "Problem-Based Learning: Getting Students to Think in the Classroom," Department of Biological Sciences, University of Delaware, Newark, DE.

23. Duch, "Problem-Based Learning in Undergraduate Science," in NSF-sponsored Analytical Sciences Workshop, Pittsburgh Conference, March 14, 1997, Atlanta, GA 

24. Mierson, "Writting Problems for a PBL Physiology Course for Seniors and Graduate Students," part of the symposium on "Impact of Professional/Discipline and Level of Learner on Case Design in Problem-Based Learning Curricula," American Education Research Association, March 27, 1997, Chicago, IL.

25. Allen, Duch, and White, Problem-Based Learning Workshop for Delaware Technical and Community College, May 12, 1997, Dover, DE.

26. Mierson, "Problem-Based Learning," Two half-day introductory workshops, Human Anatomy and Physiology Society, June 3 & 4, 1997, Toronto, Ontario, Canada. (Selected for coverage in The HAPS Educator, August 1997, p. 18)

27. Allen and White, NSF-funded Workshop on Problem-Based Learning, University of Massachusetts, July 17, 1997, Amherst, MA.

28. Mierson, "Problem-Based Learning," Day-long workshop for Pennsylvania Summer Academy, August 6-7,1997, Boiling Springs, PA.

29. Allen, "Getting Started with PBL," "PBL: Experience it Yourself," and "Writing Problem-Based Cases." Three days of PBL Workshops at W. Welty, R. Silverman, and T. Angelo's annual "Using Cases and Classroom Assessment to Improve Learning and Teaching." August 9 - 13, 1997, Vancouver, B.C.

30. Allen and White, "Introduction to Problem-Based Learning for Undergraduate Biochemistry" and "Writing Problems Suitable for Undergraduate Biochemistry Problem-Based Learning," Concurrent double sessions, Satellite Meeting of The International Union of Biochemistry and Molecular Biology on Biochemical Education, August 23, 1997, San Francisco, CA. 

In addition to these presentations, we have more than 10 programs scheduled through June 1998 including a Gordon Conference, the AAAS Meeting, and the ASBMB Meeting.

WWW, URL, and other Internet addresses: A regularly maintained web site has been established at the University of Delaware. It includes articles written by faculty authors in No. 47 & 50 of About Teaching, issues devoted to problem-based learning; a listing of courses being taught using problem-based learning that welcome observers; syllabi, problems, and sample examinations from courses that use problem-based learning; information on conferences and proposal opportunities, and links to other related web pages. The address is http://www.udel.edu/pbl. 

Evaluation:
An extensive evaluation was conducted to obtain the effect of problem-based learning on introductory science students' attitudes and achievements. A two-person evaluation board visited the University twice, attending classes, interviewing students and faculty, reviewing data collected, and advising the group on their findings. Demographic data was collected on all students who took one or more of the problem-based courses and on comparable students taking the traditional version of the courses. The students were surveyed on course ratings, course performance, attitude toward science, and class attendance. Random student interviews and student tracking were also conducted. Appended to this report is a list of the specific information collected and now stored in the Math and Science Education Resource Center, 105 Pearson Hall. These documents are available for examination on request. 

Honors:
The PBL project was nominated by the University of Delaware for the TIAA/CREF Hesburgh Award. One of the Co-principal investigators, Dr. Deborah E. Allen, received a University of Delaware Outstanding Teacher Award during the grant period. 

Related Grants Involving Co-Principal Investigators:
"Multilayered Learning Program for Problem-Based Learning Classrooms," Fund For the Improvement in Postsecondary Education (FIPSE) 1 September 1996 - 30 August 1999, $143,642 (D. Allen P.I., H.B.White, and B. Duch, CoPI's)

"Multilayered Learning Program for Problem-Based Learning Classrooms: Focus on Preservice Teachers," National Science Foundation - Division of Undergraduate Education, 1 February 1997 - 31 August 1999, $56,876 (D. Allen P.I.; H.B.White, and B. Duch, CoPI's)

"Catalysts for Change: Foundation Courses and Instructional Innovation," National Science Foundation - Division of Undergraduate Education, 1 March 1997 - 28 February 1999, $200,000, (George Watson, PI, H. B. White, D. Allen, S. Groh, and B. Duch among several CoPIs)

"Integrating Research & Education: Research -- an Essential Element of Undergraduate Education," National Science Foundation - Division of Undergraduate Education, 15 February 1997 - 14 February 2000, $200,000 (David Roselle PI, Joan Bennett, Project Administrator, H. B. White, D. Allen, and B. Duch members of Project Advisory Board).

Appendix Material:
A. List of Evaluation Materials Collected.

B. Summary of Student Attitude Surveys



Problem-Based Learning in Introductory Science Across Disciplines 
NSF-DUE 9354606 Final Report 29 November 1997
Appendix A - List of documents and information available 
at the Math and Science Education Resource Center, 
105 Pearson Hall, University of Delaware, Newark, DE 19716
Long Range Study Group
Each year during the grant period, a random subset of students taking PBL courses were invited to participate in a long range study to follow changes in attitude toward science, cooperative learning, and the nature of knowledge as they went through their college career. Later this was expanded to include several peer tutors in PBL courses. A total of 93 students were involved. They entered study group by completing an essay and/or an oral interview. This study is still in progress. The breakdown for each year is as follows:

· Group 1 (1994-1995): 28 students 

· Group 2 (1995-1996): 28 students 

· Group 3 (1996-1997): 31 students 

· Tutors (1995-1996): 6 peer tutors 

We have available for each student: 

· Informed consent forms for each of these students 

· College transcripts - course information, grades, majors, program changes 

· Record of tutor experience, involvement in tutor training course 

This collection of information and documents also includes:

· Essays by students 94F, 95F, 96F 

· Transcripts of oral interviews 95S, 96S 

· Learning in science questionnaire 97S 

· Test of Scientific Reasoning 95S 

· Response to article on iron in oceans 95F 

Detailed Course Evaluations:
Students completed detailed evaluations for each course which are available as follows:

· Honors Introductory Biology Deborah Allen 93F, 94S, 95S, 95F, 96S, 96F, 97S 

· Honors Introductory Chemistry Susan Groh 95S, 95F, 96S, 96F, 97S 

· Honors Introductory Physics Barbara Duch 92F, 93S, 93F, 94S, 95S 

· Honors Introductory Physics Barbara Williams 94F, 95S, 96F, 97S 

· Introductory Biochemistry Hal White 95S, 96S, 97S 

Content Area Tests
Standardized concept tests were administered in physics and a non-standardized test in biology.

· Honors Introductory Physics: Mechanics Baseline 

· Force-Concept Inventory 

· Electrical Circuit Concept 

· Honors Introductory Biology Content Tests 

External Reviews
Two external reviewers visited campus on several occasions during the grant period. Each wrote evaluations of the project and the courses they visited. Dr. Herreid is a Professor of Biology and Director of the Honors Program at Buffalo. Dr. Weiss has expertise in evaluating critical thinking and is director of a Teaching and Learning Center.

Clyde Herreid, SUNY Buffalo, 96S, 97Summer

Carol Weiss Philadelphia College of Pharmacy and Science , 97F

Publications by Grant Co-Principal Investigators
Evaluations of Conferences and Workshops 
All on-campus conferences and workshops were routinely evaluated. Documents include evaluations of specific sessions as well as the overall program. These include evaluations of workshops conducted while the grant proposal was under review.

June 1992, July 1992, February 1993, July 1993, January 1994, Summer 1994, January 1995, Summer 1995, June 1996 January 1997 



Appendix B. Student attitude towards group work in PBL introductory science courses 
(1= Strongly Agree to 5 = Strongly Disagree) Values are the means and number of students responding to each question.
Data are from end-of-course evaluations taken over several years.
	Statement
	Biology
	Chemistry
	Biochem
	Physics
	Overall

	I am comfortable working in groups.
	1.32
	1.68
	1.73
	1.49
	1.54

	
	91
	169
	30
	149
	439

	Group work has a beneficial effect on learning bio/chem/physics.
	1.41 
	2.15
	1.55
	1.78
	1.89

	
	85
	291
	45
	194
	615

	Learning concepts through lecture was beneficial.
	2.70
	1.89
	----
	----
	1.94

	
	18
	256
	----
	----
	274

	Learning concepts through problems was beneficial.
	1.60
	1.63
	----
	----
	1.63

	
	30
	291
	----
	----
	321




Student attitude towards problem solving in PBL introductory science courses
(1= Strongly Agree to 5 = Strongly Disagree) Values are the means and number of students responding 
to each question. Data are from end-of-course evaluations taken over several years.
	Statement
	Biology
	Chemistry
	Biochem 
	Physics
	Overall

	
	
	
	
	
	
	Application of bio/chem/physics principles to other subjects is beneficial.
	1.40
	1.74
	----
	1.50
	1.62

	75
	256
	----
	131
	462
	
	
	
	
	
	
	

	As a result of this course, my ability to find, read and analyze information has improved.
	1.36
	1.95
	1.63
	2.38
	1.95
	
	
	
	
	
	

	
	121
	291
	30
	194
	636
	
	
	
	
	
	

	I feel that I can apply the general bio/chem/physics principles I learned to "real world" problems.
	1.37
	1.84
	1.83
	2.05
	1.80
	
	
	
	
	
	

	
	121
	291
	30
	171
	613
	
	
	
	
	
	

	I am confident that I can analyze a bio/chem/physics problem.
	1.46
	1.99
	1.70
	2.07
	1.93
	
	
	
	
	
	

	
	67
	256
	30
	172
	525
	
	
	
	
	
	




Overall attitude of students to PBL introductory science courses 
(1= Strongly Agree to 5 = Strongly Disagree) Values are the means and number of students responding to each question.
Data are from end-of-course evaluations taken over several years.
	Statement
	Biology
	Chemistry
	Biochem 
	Physics
	Overall

	
	
	
	
	
	
	Compared to other courses at the university, I learned more than usual.
	1.87
	1.87
	----
	2.25
	1.98

	121
	256
	----
	154
	531
	
	
	
	
	
	
	

	If given an opportunity, I would take another course designed like this one.
	1.54
	1.86
	2.14
	2.36
	1.97
	
	
	
	
	
	

	
	121
	256
	30
	194
	601
	
	
	
	
	
	

	Overall, I would rate this course.
	1.51
	1.63
	1.83
	2.17
	1.79
	
	
	
	
	
	

	
	121
	256
	30
	194
	601
	
	
	
	
	
	


Appendiks VII: Kursus: “Phicyber”
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PHICYBER
A VIRTUAL CLASSROOM: THE ELECTRONIC AGORA
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For many who have expressed interest in my next voyage into global electronic Philosophy, I have attached an overview of course plans for the next scheduled offering of PHICYBER. For those interested in joining in the class, please email me from the button at the bottom of the page. Thanks.
Ron Barnette
Check out this news article describing being Caught in the World's Largest Classroom!
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For those participants who wish to enroll in the Summer, 2003, PHICYBER course, available through Valdosta State and though the Southern Regional Electronic Campus, go here for a course description. If you want to enroll, see below first.
Introducing PHICYBER VII---
A VIRTUAL CLASSROOM: THE ELECTRONIC AGORA
Ron Barnette, Department of Philosophy, Center for
Professional and Applied Ethics
Valdosta State University
In the so-called Marketplace of Ideas, a standard metaphor for depicting philosophical dialogue and participants' give-and-take, it is generally assumed that an open, critical thrashing-out of viewpoints enhances the pursuit of truth and the level of communication between the parties. Yet we all realize how personal bias, subjective presumptions (conscious and unconscious), based largely on another's physical presence (age, race, gender, demeanor, body language, or what have you), affects the tone and direction of such dialogue. In short, we all tend to bring to discussion with others attitudes based on how we perceive one another. What would happen if a group of interactive university classroom participants met and engaged in dialogue without each others' physical presence, only through personal identification based on computer exchanges? How would only the domain of mental thoughts, as represented through electronic dialogue, affect the dialectical development in this new cyberspace version of the marketplace of ideas, where one's ideas and expressed reasons are the class members' only points of contact? Indeed, how would we relate to each other, where 'You are what you you write' is the criterion for cyberspace personal identity?
In part to explore these questions, a full-credit Philosophy special topics course was developed and offered at Valdosta State University during summer quarter, 1994---probably the first such course at any university. "PHI 4800---A Virtual Classroom: the Electronic Agora" transcends traditional space/time constraints on educational settings. It originally included local members---both on and off campus---as well as participants from other states and countries, thus offering a wide diversity of representation. Class members are virtually present around the clock, for the weeks during the class. An expanded version was conducted summer, 1995, and included 71 participants from nine countries...the Electronic Agora indeed went international! In summer, 1996, 111 participants joined PHICYBER for the global classroom, from 11 nations and 5 continents! It is apparent that the world marketplace of ideas is now a reality online...And during the 1997, 1998 and 1999 summer sessions, the international electronic dialectic continued, with over 110 participants joining the agora, from five continents, discussing topics of multinational significance. What a classroom in cyberspace!
Through an academic list named PHICYBER (Philosophy in Cyberspace), all class discussion, debate, and critical thinking exchanges are ongoing, as relationships develop, and group affinities evolve, all driven by the diverse thoughts and experiences exchanged through the e-mail Internet conveyance, the electronic infrastructure of this technological marketplace of ideas, or electronic Agora. Weekly assignments in the Virtual Library comprise the research and 'paper writing' aspect of the class, with major philosophical works made available on-line, through the Valdosta State University Philosophy Department website and our Virtual Library, each designed to enhance access to resources and Electronic Texts, highlighted internationally by the American Philosophical Association through the Internet. We also feature Zeno's Coffeehouse, for relaxation and brain-exercises!
All transactions, including all exchanges and works produced, are archived in PHICYBER, available for reference, review, and record-keeping. An unexpected treat comes at the end of the course for those who can make it: PHICYBERnauts meet in face to face material form to discuss their experiences in this educational medium, and to re-establish personal identities known beforehand as purely 'what you write.' Ah, cyber-metaphysics at its best!
You are invited to join in this memetic odyssey.


Dear Interested Virtual Classroom participant:

PHICYBER VII: A Virtual Classroom: the Electronic Agora, is now on-line and accepting subscriptions for those voyagers who plan to enroll next summer in my PHI 4800 course, or who want to participate as cyber-auditors.
Your doorway to the classroom will be through this moderated list, PHICYBER. It is imperative that all participants subscribe to PHICYBER. Here's how:
Simply send the message "sub PHICYBER [insert your real name here]" to listproc@catfish.valdosta.edu

For Listserver information, contact the VSU experts.
Note: PHICYBER Archives for the earlier Summer sessions can be found here

For now I remain
Virtually,
Barnette
Top of Form

Bottom of Form

To the Philosophy Homepage 
Alumni Bulletin Article on PHICYBER 

Here's an interesting piece written by Ms. Lea Pritchett for our University Alumni Bulletin. It describes PHICYBER III, taught during the summer, 1996 term. PHICYBER offerings will build upon it! Enjoy the read....Ron Barnette

[image: image344.jpg]hat would happen if a group of university
students met and engaged in philosophical
dialogue without being in cach other’s physical
presence—knowing each other only through idenifi-
cation based on computer exchanges? Dr: Ron
Barnette began with this question. Two years later,
s students debate ethics and the essence of truth

D Rl Barnt comvenes is Philosophy 390
i what may b the workd's st csroom.

Stthing from hi offce in VSU's Campbell Hll 10
100-phs it from North Campus o northem Exrope,
Bamete’s s is conduted taly vis -l and World
Wide Web pages,  eschingtechnique e pioneered o,
Summer 20

The cous,

PHICYBER” i specal opics surey of

pilosophy s thics with sudens
ennoledfrom 11 counties from
Mg Grest Briin.

Erom s computer erinal
i Hong Kone, Clement

dicussion af e 199 Olym-
pics and fsuesof prvacy
versus sccurity. e i the
reply ey 10 respond 0.
Kot -l o publc sty
sending hiscpinion and analy
oribe topic nt 1o about 150
maiboes,

Back in Valdoss, et
watche the el messoges
Wil terest,getting 0 ko 2
cach student droush his or her
wiings.

Ineracting withstudens compute monitor o compuer
monior, Barnete say, i ot ecessily second bst 0
imeracing face to fce

“Tuse the word vl classroony s a metaphor, bt
i o sense, i ot vl it b mor ealcontat thn
any otber lss vouldhave,” Bamene explains

Head o the aldosia Stae Universiy Deartment of
Philosopiy, Bamete s & mrfonally recopnied expert o
the philcsophical mplcaionsofth compurer snd the
Ierer,

He serves a i of the American Piloophical
Associations subeommitce “Informaron Technoloy and
Teaching Philsaphy.” and he s writn s chapter n .
forthcoming collction of ssays entled The New
Phocnic How Computers Are Changing Phiosophy:

Bamete trcted mrons) srtion i the summer of
1904 when he pioncered the “virtal classrom” with s
i special opics e il course

b Ve Pt

on computer keyboards in 11 countries.

Since then, iscass roll has qadrapled 0 include
e students,araduae studens,acadenicians

it Ph D in ot

among oers,on i contincnts,

A his s hey e e than st - 5
ot for self-expresson.—thie mai textbook i he
Word Wide W,

“Now we've gt it 0 tht they can buld e v

Homepages and ntead of wriing
X papers. ey can produce  pae on
cerin opic” Barntie sy

“So they don't s park  paper

on my deskthee ‘papers” arc

out dere fo e warld 10 e,

Placin stdent ides “out

there” i part of Barmetc '

conceptof clas parcparion.

Uil stdents ke thei words

from 1 two-dimensions page

and bring hem o Tt by

Sapin them o s

dimensionl hene, ey e

ot rally particpated,

“When studens e clca
onsl paricipants, ey e ot st
absorting informarion a rcipents -
they're more ke achices, " He sy

Clement Chung givs the course bigh marks

PHICYBER bings mare sudents fom diffrcc
orgins and hence can add e flavorand ichnes n the
discussion nd debate” Chn: ponte o, “Unlke -
class, studets n PHICYBER have 10 15 e con.-
ments,and hi processallows students o think more
horoughly”

Thoroush hough s wha eschers ke 0 absrve n
s isnsion, virtual or th ol ishioned kind,
Bamete says, emphasiing that neither method -
saperior 1o the ober

“There'ssomething gsined s something lost when |
eachaclss i eyberspace, ' an cqilbrium.” Bametc
muses. "B iink 1 mparant 1o ask Wit e (e
sy that he e and technalogy re cnabling
Ieaming innew vy, That's the key” =

s, nd busies men and women,

oo 19




PHICYBER: The Electronic Agora Course Description 
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Two central features will define this course: subscription to PHICYBER, for electronic class discussion, which will be ongoing, and access to VSU's Philosophy Homepage, which will provide a gateway for Internet discovery, collaboration, and library and class resources. Instructions for PHICYBER subscription are found on the earlier page, under PHICYBER on the Philosophy Homepage.
Each participant will be expected to engage in weekly discussions, in response to a problem or issue posed by me. Feel free to pose related topics in your discussion, and to engage in open and honest debate with other participants. The Electronic Agora will thrive only if all partake in lively dialogue. Please respect common considerations of polite, yet critical, dialogue. I will try to refrain from refereeing, so think before you write. After all, you are, in effect, what you write in cyberspace. More instructions will be given in the first discussion-assignment.
Get familiar with the Valdosta Philosophy Website, and its offerings---especially the Resources section, which contains texts and handouts for the course. Check out the Virtual Library holdings. Also, for fun I've included Zeno's Coffeehouse, which is visited by global visitors, and is open for your responses to challenges posted. In fact, I plan to have a PHICYBER challenge online during the next term.
Let us all plan to have an enjoyable and stimulating time together in cyberspace!
Virtually, 
Barnette

Learning goals and outcomes are:
1. To demonstrate an ability to think reflectively and to communicate with others in a congenial philosophical forum;
2. To demonstrate a familiarity with central problems in philosophy, and to apply philosophical arguments to selected questions and issues;
3. To demonstrate clear writing and development of well-reasoned, personal viewpoints and perspectives;
4. To demonstrate an understanding of, and an appreciation for, positions and views other than their own personal ones.
5. To demonstrate an ability to work and collaborate with others in an asynchronous learning environment.
Note for those taking PHICYBER for credit: Two criteria will be used for assessing a grade in the class. One, ongoing participation in the PHICYBER list discussion---respond to my topic, posed for discussion, and respond to at least two other responses to the question. Two, a written project, or website construction devoted to a concept of philosophical concern, will be due at the end of the term. We can work out individually the details of this research project. Please contact me personally at rbarnett@valdosta.edu. I will also be available occasionally in real time on Microsoft NetMeeting, where I have a live camera and audio interactive connection; if you use NetMeeting, give me a call on directory chiron.valdosta.edu, under 'PHICYBER--Ron Barnette's Virtual Office.' Good luck, and may you prosper individually and collaboratively in cyberspace....
Class assignment page is here.
 

Here are the achives---the classroom forum---for earlier course discussions, and for our current PHICYBER V record
Barnette
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To the Philosophy Homepage 
PHICYBER: Course Requirements 

[image: image351.jpg]




 INCLUDEPICTURE "http://www.valdosta.edu/~rbarnett/phi/phicyber/card.gif" \* MERGEFORMATINET [image: image352.png]




 INCLUDEPICTURE "http://www.valdosta.edu/~rbarnett/phi/line.gif" \* MERGEFORMATINET [image: image353.png]



[image: image354.png]



[image: image355.png]



For those PHICYBERnauts enrolled for university credit, three options are open for your formal class responsibilities, in addition to your required participation in, and contribution to, PHICYBER dialogue: 
1. You can write a short essay for each topic assigned, to be submitted to me, at Dr. Ron Barnette;
2. You can write a 12-15 page research paper on your choice, with my approval and advice;
3. You can develop a personal WWW homepage, which articulates a theme chosen for website expression---see me for details.
Note: CLICK HERE FOR SUMMER, 1999, DISUSSION ASSIGNMENTS
 


(Examples of previous summer discussion questions)

Here are the essay topics for assignment option 1, and which might serve as ideas for the other options:
Assignment #1: Discuss the topic of Socrates and the Internet. What would Socrates have to say about the Net, and Why? Would he agree with the format for Philosophy? Disagree? Explain.
Reading: Plato's famous dialogue of the trial of Socrates, who was accused, among other things, of corrupting the youth. Off the Valdosta Philosophy Resources Website, at http://www.valdosta.edu/~rbarnett/phi/resource.html you will find an excellent site on the last days of Socrates, from Clarke College; here is the online version of the Apology for you.
Assignment #2: What, according to J.S. Mill, is the proper role of government? What individual liberties should the state allow, and disallow? Explain.
Reading: read _On Liberty_ and define Mill's case, as you understand it. It can be found in our Resources Website, at: http://www.valdosta.peachnet.edu/~rbarnett/phi/resource.html

Assignment #3: My friend, Dr. Lawrence Hinman, has the best website on ethics on the Internet. I want you to go to his website for information on Assisted Suicide, and develop your position on whether doctors, such as Dr, Kovorkian, should be allowed to help patients die. Good luck.
Hinman's Ethics Update page will give you access to the relevant information you might want to use.

Censorship on the Internet is the new topic for debate, and the Electronic Frontier Foundation has a nice website devoted to their perspective. Check it out and research other points of view, as you address this critical issue. 

Our next topic for analysis and debate concerns the topic of Free Will and Foreknowledge, a philosophical issue that has been debated for some time. Does the existence of an all-knowing being necessarily preclude your having the ability to choose freely, and thus be responsible for your actions? Here's an essay I wrote which makes such a case---take a look and send me your critical responses? Good luck!
Extending the topic on free will, I want us next to explore examples of a familiar argument that runs:"Since my actions are the products of environmental factors I have confronted over the course of my life, not under my control, my acts are not truly done freely by me, for I couldn't have done otherwise than to react as I do to my environmental conditions." Personal responsibilty is thus denied--or at least diminished significantly. We see this line of thought in a variety of areas, including some very famous legal cases. Can you think of some? Check here for an interesting idea on the concept of free will, along with an educational interactive tool.
Cheers from cyberspace.
Dr. B 
Summer, 1999, PHICYBER Discussion Assignments
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Each week or so during our 6-week class voyage, I will post here an issue for discussion (it will be referenced in your PHICYBER email, as well). With each assigned topic, you are to develop your response to the problem at hand. Any readings or helpful materials will be mentioned here, too, and all are available through the Valdosta Philosophy Resources site. Of particular note is the excellent resource site Episteme Links, maintained by my friend Tom Stone, and you will no doubt find this to be an incredible resource center that is fully searchable. In addition to your response to my weekly question or problem, you are to respond (pro or con) to at least two other participants' responses--more, of course, if you want to. As you will see, this generates a good deal of thoughtful dialogue, which will become the online class meetings. However, keep your PHICYBER remarks focussed on the relevant issues under discussion; other comments or chats with your classmates should be carried on 'out of class,' so to speak, through regular email person to person exchanges. Thanks--for this will keep down the volumes of email sent to the whole group......Your cyberguide, Barnette
Topic #1--Truth and Wisdom
'Philosophy' literally means 'Love of Wisdom,' and Socrates stressed early on the importance of the philosophical activity as a means for achieving knowledge and the wisdom that comes with it. Countless debates through the centuries have argued over just how philosophy should proceed, in order to gain knowledge, but there has been general agreement that some philosophical undertaking will achieve this goal--except for the skeptics, who deny that genuine knowledge will ever be gained. We will talk about the skeptics later, as I will have some questions for you on this sent through PHICYBER. But as we begin our dialogue together, I want you to ponder the questions: What is knowledge? and What is Wisdom? How does Truth figure into this? And what is Truth? These are very important questions in the area of philosophy known as Epistemology. So I want us to discuss and debate what you take to be the very essence of epistemology--Knowledge, Truth and Wisdom...
What I want is your own views on this--for they are important to me, as we all seek to gain insights into philosophical imagination and inquiry. Good luck..see you in cyberspace!!
Topic #2---Faith and Human Reason
Bertrand Russell was a very influential 20th C. philosopher whose writings were always controversial, especially his so-called 'popular essays.' One theme he dealt with had to do with faith and human reason. Many considered Russell to be a blatant atheist--others thought of him as inspirational. Whatever one thinks of him, his challenges and controversies have provoked much dialogue. I would like to have your thoughts on his essay "Why I am Not a Christian," a very controversial piece indeed. It's not a long essay; read it and respond to what you take be his strong and weak points--and tell the group the reasons for your reactions. Please refrain from overly emotional reactions--and for some this will be difficult!! Let us generate some valuable dialogue on this topic, as we persue our inquiry together.. I will have more to add on the PHICYBER list discussion. I look forward to your thoughts..Here's the link to the online essay by Russell.
Topic #3---Socratic Thinking Today
Socrates argued for the value of a highly interactive setting for dialogue, debate and discussion, in which one's ideas could be reviewed, criticized and defended--all directed toward the goal of reaching the truth about the matter. Yet his open attitude and criticisms of those who claimed to be in the know yielded a death-sentence for him in the court of ancient Athens, Greece. It seemed that open criticism and debate over traditional views landed him in trouble, indeed! I include here a fine website on the Last Days of Socrates, which includes key texts and commentary, especially for the dialogue The Apology, in which Socrates is tried for 'corrupting the youth.'  Take time and read this essay, and get to know 'the father of philosophy's view on the importance of open discussion and free speech..And then answer the question, posed for our next PHICYBER discussion assignment: "What would Socrates think about the Internet and our PHICYBER 'Electronic' forum??" Would he support our new technology for learning? Or would he be doubtful about its successful place in philosophical debate?? What would Socrates think about the Internet??  I look forard to your responses, as all participants need to share their thoughts on this question.. Thank you..
Topic #4---Brains, Minds and You
Our next voyage has us explore our ideas about personal identity, about who you are in relation to your mind, brain and body. Here is a thought experiment I want you the reflect upon and respond to on PHICYBER--important are your reasons for the decision you make, so share them for class dialogue...Here's the scenario: Two people are going to the high-tech hospital for a brain transplant. Person A has incurable brain cancer, but an otherwise normal rest of the body. Person B's body is terminally ill, but B's brain is intact. The plan is for B's brain to be transplanted and reconnected to A's body in a wholly functioning manner (you are to assume that this will be successful). Part of your discussion will involve just what (or who) you think of the surviving new brain-body individual. Question: supposing that YOU are one of these people, who would you choose to be: Person A or Person B? Why? You might want to look at some essays on personal identity, mind, and body in the Internet Encyclopedia of Philosophy, an excellent online resource. And here's a fun story I picked up on the web for your amuzement:
Brain Transplant 
A hospitalized man needed a brain transplant. Fortunately for him, two people died while he was in the hospital and the families wished to donate their brains.  The doctor approached the man and said, "I've got two brains available.  One from a man and one from a woman. The man's brain will cost you $100,000 and the woman's brain will cost you $40,000." 
The patient asked "Why the difference in price?" The doctor responded, "The woman's brain is used." 
I look forward to your lively discussion on this new topic...Barnette
Topic #5---Assisted Suicide
My friend, Dr. Lawrence Hinman, has the best website on ethics on the Internet. I want you to go to his website for information on Assisted Suicide, and develop your position on whether doctors, such as Dr, Kovorkian, should be allowed to help patients die. Is physician-assisted suicide morally right, or wrong, in your opinion? Why or why not? Good luck.
Hinman's Ethics Update page will give you access to the relevant information you can use.
Appendiks VIII: “Center for the Study of Biethics” Hjemmeside 
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	The Certificate in Clinical Bioethics
Objectives: The Certificate in Clinical Bioethics is designed to provide a basic introduction to the philosophical, legal, and clinical foundations of health-care ethics. This program is meant to enhance clinical practice of health-care professionals or to provide a foundation for further study for such professionals or academic. It is Internet-based in order to be available to participants from across the nation and the world.
Description: The program consists of four courses:
Philosophical Bioethics (3 credits)
Clinical Topics in Bioethics (2 credits)
Law and Bioethics (2 credits)
Justice and Healthcare (2 credits)
Two courses are usually offer in each of the Fall and Spring semesters. Participants may take one or two courses in a semester as fits their scheduling needs. Course descriptions and schedules are available. 
The courses in the certificate program are delivered via the World Wide Web. The technical requirements are minimal. Class discussions and case analyses are conducted in non-real time (asynchronously), so students can participate at their own convenience during each week. However, students are paced on a week-to-week basis just as in a campus course. Moreover, the pedagogical capabilities of the Web environment enhance the "class" discussions and allow for individualized instructor feedback. These courses empower the learners to find resources and make courses personally meaningful.
Participants receive a Certificate in Clinical Bioethics upon completion of the four courses. In addition to graduate credit, continuing education credit (50 Category 1 credits per course) and continuing education credit for other health professionals is available. All graduate credits accumulated in this program are applicable toward the Master of Arts degree. One can pursue the MA through the traditional MA program or the Executive Style-MA track. 
All students in the certificate program are admitted under the designation of "Special Student" of the Graduate School of Biomedical Sciences. 
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	Distance Education Schedule and Course Descriptions
Fall:
Clinical Topics in Bioethics (3 credits)

The course provides an overview of most of the major areas of biomedical ethics. Participants will gain a familiarity with the terminology, resources, and major frameworks of ethical analysis in biomedical ethics. Issues that will be examined and analyzed include problem-solving methods, the theory and practice of informed consent, end-of-life decision making, physician-assisted suicide. pediatric ethical dilemmas, resource allocation and problems posed by managed care, research ethics, and environmental ethics. Extensive use of case study and analysis will help to develop the participants' ethical problem solving skills. 
Philosophical Bioethics (3 credits): The main objective of this course is to enable students to become familiar with the basic concepts and terminology of western theoretical philosophical ethics and the offshoots of these approaches in the methods of bioethics. In order to accomplish this, participants will survey several of the major philosophical approaches to ethics within the context of some of the canonical readings in bioethics. At the end of the course, students will be acquainted with the major theoretical approaches to philosophical bioethics including deontology, utilitarianism, principlism, and casuistry. We will also give a preliminary treatment of narrative ethical theory and post-modern ethical theory. Likewise, students will be acquainted with some of the important discussions currently taking place in bioethics as well as what it is that we are doing when we "do" bioethics. 
Special Topics in Bioethics: Autonomy, Dependence and Coercion (3 credits) (Only open to students enrolled in the Executive Style Master of Arts Program)
Reading and Research (3 credits) (Only open to students enrolled in the Executive Style Master of Arts Program) 
Spring:
Law and Bioethics (3 credits): This course provides an introduction to the legal principles and legal precendents relevant to issues in bioethics. Case and statutory law regarding informed consent, end-of-life decsions, and fiduciary relationships will be emphasized. 
Justice and Healthcare (3 credits): This course will provide an overview of health care practice in the United States: where it's been, where it should be, and where it's going. These questions will each be examined separately but it will become quickly evident that they are not completely separable. The first part of the course will consider these issues on the macro level. The liberal democratic framework that underpins our political self-understanding will be explored along with the communitarian criticisms of this approach. Questions of the comparative justice of various allocations systems and public health and safety issues will be analyzed. The second part of the course will focus on the effects of managed care on contemporary medical practice in the United States. Problems posed for the physician-patient relationship and for institutional structures such as hospitals and academic medical centers will be explored. A variety of cost-containment and fiscal rationing strategies such as medical savings accounts, practice guidelinies, and cost-effectiveness data will be analyzed in terms of their moral import. In addition, problems posed by the allocation of scarce commodities will be examined as well as the economic import of the burgeoning field of medical ethics. 
Summer:
The Summer session stresses clinical and presentation skills, skills not easily developed on the web. As a result, the courses are mainly seminar style with some supervised clinical experience. Furthermore, methods of conducting qualitative, conceptual, and quantitative research on clinical topics are explored as preparation for the student's future work. Students spend 4 - 6 hours per day in class or the clinic for three weeks. The Summer session usually meets for three weeks in June and accounts for six credits. 
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