Permanent Board for Scientific Study (VCW)

Meeting Faculty of Architecture Delft UT 2005 03 24 1600

1. Opening

2. Announcements. There is a VCW website with all papers from now on (www…..).
To be added: Delft Review and links to PHD sites.

3. Completing agenda items.

4. The competence of the Faculty of Architecture
; making that competence operational
 (see page 4 and 5).

5. Criteria for design related scientific research
; making criteria for design related study proposals operational
. 
(see page 9 and 21)

6. Optimising retrievability
 and criticism
; naming objects of study and lines of reasoning
 by syntactic key words
.
(see page 22, 23, 26 and 27)

7. Locating our competence
 between Art Science
 and Empirical Science
 in the scientific forum (see page 27, 38 and 41).

8. Closing.
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	Figure 1 Table arrangement

	


Facilities. Minutes made by secretary. Computer with access to web and all presentations, beamer ready for projection. Nameplates for members and nestores on table. Drinks in between inclusive alcoholics and bites. Invitations to nestores, Director Delft School for Design, Dean, Rector.

A. The Permanent Board for Scientific Study (VCW)
after Hans de Jonge’s chairmanship

Prof.dr.ir. Taeke M. de Jong 2005-01-28

The Board became a solid body in a creative Faculty, respected by most of the Faculty members as I have to conclude after a month of questioning around. It focused on study proposals of PHD’s, and its rigorous judgements did not alienate the Board from the Faculty. This great achievement we owe to the scientific and management qualities of Hans de Jonge, and to the remaining and the now withdrawing members. It is a pleasure to welcome new members in a well respected and well performing Board, though we are not yet complete. However, with mixed feelings I take over Hans de Jonge’s task, because I am not as much a manager, and we have to take next steps. So you, current and new members of this Board have to help me not to spoil these achievements, taking next steps in the same time.

I am a scientist ‘pur sang’, full of doubts. I consider doubt as the primary duty of a scientist and I hope you can go about with that. It means that I consider debate with defense and critical opposition to be essential for science. Our excellent University protocol of PHD ceremonies shows the purest form of debate and should be exercised more often. On behalf of the Rector I chaired some 120 PHD ceremonies of other Faculties and forced some 1000 students of this Faculty to publish their portfolio, references, fascinations and study proposals on their personal website. This methodological exercise in the second semester Bachelors, in the sixth semester Bachelors for entering HTO students and in the third semester Masters Urbanism now continues already for three years. The ways to study of PHD’s in other Faculties impressed me by their depth and thoroughness, but at the same time I was impressed by the university latitude of our own scope, superficial as it may seem sometimes compared with tbhat of other faculties.

Jacob Fokkema, Rector of our University, states in his preface to Ways to Study
 (a book, accepted by this Board as a first foundation of methods in this Faculty) there are no disciplines at Delft University of Technology as context sensible as urban, architectural and related technical and management design
. Their political, managerial, cultural, economical, technical, ecological and spatial contexts on different levels of scale are different everywhere. A good architectural solution here could be a bad solution elsewhere. How could we compare technical solutions, buildings, neighbourhoods, towns or regions if context can not be excluded by a ‘ceteris paribus’ supposition? That variable context and principal uniqueness of a design makes empirical generalisation difficult. That barrier in our way to science this Board has to conquer, or it has to look for recognition for shapes of science that generate instead of generalize. In that respect the spirit of the ages is with us: the University of Leyden opens a Faculty of Art Science, and that is something different from Art History.

Study proposals starting with a limited problem statement, tend to isolate problems from their context to get a manageable research project. And judges of research-proposals tend to warn for endlessness if the chosen field of problems seems too vast. Problem isolation is profitable for empirical research, because solving one isolated problem always causes new problems, new research projects and new assignments for research. However, that is not the case for design. Designs leaving problems unsolved, do not often produce new assignments. Herman Herzberger attacked problem based learning in his last lecture. In his opinion ‘problem statement’ does not fit in design thinking. ‘Design is everything’ Aldo van Eyck stated on the occasion of his honorary doctorate. But how to manage ‘everything’? Limitation shows the master, but the limitations of design study are other limitations than those of empirical research.There are other possibilities to limit a design related study than limitations of context. There are other possibilities to advance convergence and feasibility of a design related PHD project.

We should ask candidate PHD’s to publish on the internet their portfolio first, and to evaluate their field of abilities there as well, recognising their limitations. By doing so, they can decide whether they would like to expand these particular abilities or to acquire new ones by a possible PHD study. These are the primary limitations of a design related study proposal. We should ask them to publish an analysis of their references, design precedents or kinds of research which fascinate them, to gather out of these examples the field of design means they can use or study in following design related study. We should ask them to publish why they choose this Faculty, this particular Chair as a context of discovery or invention, and how they expect to join and contribute to this particular research portfolio. We should ask them which probable future, not belonging to any desirable future, they expect to raise the field of problems affected by their study. Then we can ask which desirable futures raise the field of aims where they possibly can make achievements by a PHD study. This awareness of context does not exclude the possibility of narrower limitated empirical research with limited problems and aims, but it opens up more possibilities of design-driven study, operating from a field of problems and a field of aims. Only embedded in such awareness we can expect study proposals that make sense for our Faculty.

This may seem difficult to be checked by a Board for Scientific Study, but now we can expect the first generation of PHD candidates that have made such a website before. They simply have to update it to convince us of their affinity with designing (our core business), of their university latitude (our trademark), their ability of concept formation and transferability (our requirement for survival), of their retrievability and accumulating capacity (our weakness so far), of their methodical accountability and depth (which we can learn from the other Faculties), of their ability to criticise and to be criticised (the very start of scientific thinking), of their ability to converge and limitate (our continuing concern as a Board for Scientific Study in a Faculty of Architecture). In passing I mentioned the 7 criteria for design related study proposals named in page 28-30 from Ways to Study.

So, I advocate a shift of emphasis from object to context. That means we should not only invite the candidate to be judged in a short presentation, but the Chair with its research portfolio as well, in particular related to the intended study and the intended candidate. We have to judge if the candidate’s proposal fills a gap in the research portfolio of the Chair, its Faculty, its University and its external scientific forum. We have to judge whether candidates can grow in this context, not their still immature ability to make study proposals, their lack of experience. It is about possibiliy, not probability.

Let the Chair organise each time a debate where the candidate defends one concise and bold proposition
 out of the proposal, let members of the chair and chosen outsiders attack that proposition like opponents in a PHD cermony. Judge the opposition, not the defense. Sharp, constructive criticism and its acceptance characterises good friends and forces them to read eachothers texts and drawings. It proves involvement with eachothers success. Rewarding a rigorous criticism in the context of the candidate encourages a self-cleaning scientific culture. The Board should judge the opposition first and then ask the candidate: “How are you going to cash this criticism?”. Then our Board does not have to prune young trees itself. It can start to indicate sunny ecotopes and promising growth factors. It avoids mistakes of momentary context unfamiliar top-down judgement. Some old trees cast too much shadow anyway. In that case you should plant young trees at some distance, or prune the older ones.

Dear former chairman and former members of this Board. This is our last opportunity to hear your opinion about the past and future of our Board. Speak free before you leave. The current members will have their opportunity later. They have to get to work first.

B. Ways to study and research Urban, Architectural and Technical design

Prof.dr.ir. Taeke M. de Jong 2005-01-28

Methodology is understanding each other’s methods. However, there are more methods of design, study and research then there are designers and scientists. Which of them we can trust (reliability)? Which of them could communicate or justify our results rationally in the scientific community (validity, criticism)?
 Which of them could be applied in our own professional motivation? Emotion is our fuel making things move; reason is our oil making things work; criticism is our steering wheel, giving direction. The way to select your own method emotionally and rationally is criticism and debate.
 Criticism and debate suppose statements, drawings and texts to be criticised and discussed.

The book

For the first time 48 authors of the same Faculty explained in one book how they study and research urban, architectural and related technical design and how others do it.

Two committees of methodology (in 1990 and 2000) studied which kinds of methods are the competence of the Faculty of Architecture TUDelft to be teached. They concluded 8 categories.

These roughly became the main sections of the book:

	A
	Naming and describing

	B
	Design research and typology

	C
	Evaluating

	D
	Modelling

	E
	Programming and optimising

	F
	Technical study

	G
	Design study

	H
	Study by design

	

	Figure 2 Categories of design related study

	


The editors of the book having read all contributions several times decided to standarise only four technical terms throughout the book:

	
	
	OBJECT

	CONTEXT 
	determined
	variable

	determined
	Design research
	Design study

	variable
	Typology
	Study by design

	

	Figure 3 Categories of design oriented study

	


We speak about study when the object is variable, not yet determined. Electricity was studied in the 18th century, but the phenomenon was not yet determined. That happened in the 19th century. Then it became object of re-search, as the Americans called the empirical scientific activity since the beginning of the 20th century. We followed that use in Europe and degraded the older and more general term ‘study’ as an activity of unexperienced students. But any scientist not having the modesty of the beginner in a world of which we only know and understand a negligible fraction, becomes an administrator of still very poor knowledge. Knowing more means doubting more.

C. Hoogleraren Bouwkunde in trefwoorden (A)

Key word( LEERSTOEL, Plank bouwkundebibliotheek, Bron)

0-optie( KRISTINSSON)

19e eeuwse gordel( Bibliografie Urbanism)

80-20-regel( Werken met Logistiek)

Aagrunol( Bibliografie Urbanism)

aaibaarheidsfactor_zeehond_zalm( Bibliografie Urbanism)

aalscholver( Bibliografie Urbanism)

aan- en uitvliegroute( Leys|Bouwtechniek)

aanbesteden( Leys|Bouwtechniek)

aanbesteden( JONGE)

Aanbestedende diensten( "Coördinatierichtlijn( werken); Richtlijn Diensten")

Aanbesteder( Uniform Aanbestedingsreglement 1986 en EG 1991)

Aanbesteding( "Bouwkostenmanagement; Jellema 13")

Aanbesteding met voorafgaande selectie( Uniform Aanbestedingsreglement EG 1991)

aanbestedingen( A.XVII.D.)

Aanbestedingprocedures van gunning via onderhandelingen( Richtlijn nutssectoren)

Aanbestedingsprocedures( Jellema 1)

aanbestedingsrecht( A.XVII.D.)

Aanbestedingsregeling( Besluit mededingingsregelingen in de bouwsector)

Aanbestedingsregels( Bouwkostenmanagement)

aanbevelingen-huishoudensgroepen( Bibliografie Urbanism)

aanbiedersmarkt( JONGE)

aanbod( Bibliografie Urbanism)

aanbodconfrontatie( Bibliografie Urbanism)

aanbouwsel( Leys|Bouwtechniek)

aandachtsgroepen( PRIEMUS)

aandachtstof( Bibliografie Urbanism)

aandachtstoffenlijst( Bibliografie Urbanism)

aandeel( Bibliografie Urbanism)

Aandeel van 'beheer en onderhoud' in de economie( Jellema 13)

aandijkingen( Bibliografie Urbanism)

aaneensluitendheid( BRUIJN)

aangeboren_afwijkingen( Bibliografie Urbanism)

aangepaste_technologie( Bibliografie Urbanism)

aanhechtingseigenschap( Leys|Bouwtechniek)

aanhechtsterkte( Leys|Bouwtechniek)

aankleding( Leys|Bouwtechniek)

aankoop( Bibliografie Urbanism)

aankoopbeslissingen( SEYFFERT)

aanleg( Bibliografie Urbanism)

aanlegkosten( Bibliografie Urbanism)

aanlegvergunning( Bibliografie Urbanism)

aanleunwoningen( Bibliografie Urbanism)

Aanloopkosten( Jellema 10)

Aanloopkosten voor het ingebruiknemen van het gebouw( Jellema 10)

aanneemsom( SEYFFERT)

aannemer( Leys|Bouwtechniek)

aannemer( JONGE)

Aannemer( "Risicoregeling Woning- en Utiliteitsbouw; Uniform Aanbestedingsreglement 1986 en EG 1991; Jellema 1")

aannemers( Leys|Bouwtechniek)

aannemers, natte [.]( Leys|Bouwtechniek)

aannemersbedrijven( U.XIV.)

aannemersbedrijven organisatie( U.XIV.)

aannemerscontracten( A.XVII.D.)

Aannemingssom( "Coördinatierichtlijn( werken); Risicoregeling Woning- en Utiliteitsbouw")

Aanpak, methodische( Integrale Kwaliteitszorg 378)

Aanpasbaar bouwen( Jellema 8)

aanpasbaar bouwen( PRIEMUS)

aanpasbaar bouwen( WIJK)

aanpasbaarheid( WIJK)

Aanpasbouw( Jellema 12b)

aanpassen( STIGT)

aanpassen_van_ruimte_en_samenleving( Bibliografie Urbanism)

aanpassing( Bibliografie Urbanism)

aanpassingsinrichting( Bibliografie Urbanism)

Aanpassingsmogelijkheden( Jellema 5)

aanscherping( Bibliografie Urbanism)

aanschouwingsvormen( SARIYILDIZ)

Aanschrijvingen( Jellema 1)

aanschrijvingsbeleid( Bibliografie Urbanism)

aanschrijvingsbeleid( Z.V.C.)

aansluitbrug( Leys|Bouwtechniek)

"aansluiting( assortiment ; typen )"( BROUWER)

aansluiting globaal( TROTZ)

aansluiting in detail( TROTZ)

aansluitingen( LUSCUERE)

aansluitvorm typen( JONGE)

aansprakelijkheid( Bibliografie Urbanism)

aansprakelijkheid in de bouw( A.XVII.D.)

aantal_vervoermiddelen( Bibliografie Urbanism)

aantalsregulatie( Bibliografie Urbanism)

aantasting( Bibliografie Urbanism)

"aantasting( vervuiling ; uitputting)"( DUIJVESTEIN)

aanvaardbare( Bibliografie Urbanism)

Aanvaarden( Integrale Kwaliteitszorg 241)

aanvangsrendement methode( SEYFFERT)

aanvliegroute( Leys|Bouwtechniek)

aanvoer( Bibliografie Urbanism)

Aanvoer elementen in containers( Jellema 12a)

Aanvoer materialen naar de bouwplaats( Jellema 12b)

Aanvoer voor verschillende bedrijven( Jellema 12b)

Aanvoerlogistiek( Werken met Logistiek)

aanvoerplant( Bibliografie Urbanism)

Aanvraagfase( Integrale Kwaliteitszorg 461)

Aanvullend zwaar kraantransport( Jellema 12a)

Aanvullende eisen( Jellema 5)

aanwas( Bibliografie Urbanism)

aanwassen( Bibliografie Urbanism)

aanwijzingen( Bibliografie Urbanism)

Aanwijzingen voor het luisteren( Integrale Kwaliteitszorg 473)

Aanzichttekeningen( Jellema 6a)

Aard van de werkzaamheden( Jellema 1)

aardalkalimetalen( Bibliografie Urbanism)

aardappelen( Bibliografie Urbanism)

aardappelmeel( Bibliografie Urbanism)

aardappelmeelindustrie( Bibliografie Urbanism)

aardappelmoeheid( Bibliografie Urbanism)

aardappelteelt( Bibliografie Urbanism)

Aardbevingen( Jellema 9)

aardbevingsbestendige constructies( U.II.)

Aarde( Bibliografie Urbanism)

aardgas( Bibliografie Urbanism)

aardgaslek( Bibliografie Urbanism)

Aarding en bliksembeveiliging( Jellema 6a)

aardolie( Bibliografie Urbanism)

aardoppervlak( Bibliografie Urbanism)

aardoppervlak( beschrijving)( Z.VI.A.)

aardrijkskunde( atlassen)( A.IV.)

aardrijkskundige woordenboeken( A.IVa.)

aardverschuiving( Bibliografie Urbanism)

aardwarmte( Bibliografie Urbanism)

AB bnt 1978( Bouwkostenmanagement)

abattoirs( W.XXII.)

ABC-analyse( Werken met Logistiek)

ABCD( Bibliografie Urbanism)

abiotisch( Bibliografie Urbanism)

abiotisch milieu( Bibliografie Urbanism)

abiotisch_absorptie( Bibliografie Urbanism)

abiotische( Bibliografie Urbanism)

abiotische component( Bibliografie Urbanism)

abiotische diversiteit( Bibliografie Urbanism)

abiotische factor( Bibliografie Urbanism)

abiotische overgang( Bibliografie Urbanism)

Ablasserdam( Bibliografie Urbanism)

abri's( Z.X.)

absorbtie( Bibliografie Urbanism)

"absorbtie( coefficienten ; )"( KRISTINSSON)

abstracte kunst( B.XIII. )

abstracte kunst( B.XII.AB.)

abstracte kunst( B.XIII.AB. )

abstracte kunst( B.XIII.)

abstracte_tegenstellingen( Bibliografie Urbanism)

abstractie( Bibliografie Urbanism)

abundantie( Bibliografie Urbanism)

abutment( Leys|Bouwtechniek)

abyssale( Bibliografie Urbanism)

academies( onderwijsgebouwen)( W.XI.)

academisme( DUIN)

acaracide( Bibliografie Urbanism)

accep( Bibliografie Urbanism)

acceptable( Bibliografie Urbanism)

Acceptable quality level( Integrale Kwaliteitszorg 316)

Acceptatie( Integrale Kwaliteitszorg 303)

access road( Leys|Bouwtechniek)

access system( Leys|Bouwtechniek)

accessoires( DAM)

accommodatie( Bibliografie Urbanism)

Accommodatie bouwplaatsmanagement( Jellema 12a)

Accommodatie bouwplaatspersoneel( Jellema 12a)

Accommodatie, keuze( Jellema 12a)

accomodatie( JONG)

accomodatie( Bibliografie Urbanism)

accoorden( Bibliografie Urbanism)

accumulatie( KRISTINSSON)

accumulatie( Bibliografie Urbanism)

acetylcholinesterase-remmerachtergrond( concentratie)( Bibliografie Urbanism)

achievement( Bibliografie Urbanism)

acht( Bibliografie Urbanism)

achteraf( Bibliografie Urbanism)

achtergevel( Leys|Bouwtechniek)

achtergrondbelasting( Bibliografie Urbanism)

achtergronddocument( Bibliografie Urbanism)

achtergrondstraling( Bibliografie Urbanism)

achtergrondswaarde( Bibliografie Urbanism)

Achterhoek( Bibliografie Urbanism)

achterland( Bibliografie Urbanism)

achterlandverbinding( Bibliografie Urbanism)

Achterstallig onderhoud( Jellema 13)

Achteruitgang( Integrale Kwaliteitszorg 161)

achteruitgang( Bibliografie Urbanism)

Achterwaartse koppeling( Werken met Logistiek)

achterwand( Leys|Bouwtechniek)

achtste_eeuw( Bibliografie Urbanism)

acidifiel( Bibliografie Urbanism)

Acquoy( Bibliografie Urbanism)

acrylic mirror plates( Leys|Bouwtechniek)

acrylplaten, spiegelende [.]( Leys|Bouwtechniek)

actief( Bibliografie Urbanism)

actiegebieden( Bibliografie Urbanism)

Actiegrens( Integrale Kwaliteitszorg 335,336,338,353)

Actiegrens, bovenste( Integrale Kwaliteitszorg 340)

Actiegrens, onderste( Integrale Kwaliteitszorg 340)

Actielijst voor bijsturen van de afwijkingen( Jellema 12b)

actieprograma( Bibliografie Urbanism)

actieruimte( Bibliografie Urbanism)

acties( Bibliografie Urbanism)

actieve( Bibliografie Urbanism)

actieve_zonne-energie( Bibliografie Urbanism)

actievolgorde( Bibliografie Urbanism)

actiniden( Bibliografie Urbanism)

action painting( B.XII.AB.)

action painting( B.XIII. )

action painting( B.XIII.AB. )

action?painting( B.XIII.)

activiteit( WIJK)

activiteit( Bibliografie Urbanism)

Activiteit, ondersteunende( Werken met Logistiek)

Activiteit, primaire( Werken met Logistiek)

activiteiten( Bibliografie Urbanism)

activiteiten( WIJK)

Activiteiten gekoppeld aan statusverandering( Jellema 12b)

activiteitenpatronen( FRIELING)

activity rate( Bibliografie Urbanism)

activity rate( Bibliografie Urbanism)

actoren( Bibliografie Urbanism)

Actualiseren van het beschikbare budget( Jellema 12b)

actuele situatie( Bibliografie Urbanism)

actuele_vegetatie( Bibliografie Urbanism)

acute( Bibliografie Urbanism)

adaptaite( Bibliografie Urbanism)

adaptatie( JONG)

adaptatie( Bibliografie Urbanism)

adaptie( Bibliografie Urbanism)

additie( Bibliografie Urbanism)

additieven( Bibliografie Urbanism)

additiviteit( Bibliografie Urbanism)

adel( Bibliografie Urbanism)

ADI_MAC( Bibliografie Urbanism)

adiabatische( Bibliografie Urbanism)

administratie( Bibliografie Urbanism)

administratief recht( A.XIX.C.)

Administratieve productieproces( Werken met Logistiek)

administratieve rendementen( SEYFFERT)

Administratieve staf( Jellema 12b)

administrative wing( Leys|Bouwtechniek)

admission of daylight( Leys|Bouwtechniek)

adresboeken( A.0.)

adressendichtheid( Bibliografie Urbanism)

adsorptie( Bibliografie Urbanism)

adsorptiecomplex( Bibliografie Urbanism)

adult education centre( Leys|Bouwtechniek)

advertenties( B.XX.D.)

adviesbureau( Leys|Bouwtechniek)

Adviesbureaus( Jellema 1)

adviseur( JONGE)

Adviseur voor gevelonderhoudsinstallaties en fabrikant( Jellema 4b)

Adviseurs betrokken bij het bouwproces( Jellema 8)

aeoli( turkije)( K.VI.)

aerated concrete( Leys|Bouwtechniek)

aerated concrete( Leys|Bouwtechniek)

aerial view( Leys|Bouwtechniek)

aersolen( Leys|Bouwtechniek)

Afbakening uitvoeringstechniek( Jellema 12a)

afbakeningsproblemen( Bibliografie Urbanism)

afbijtmiddel( Leys|Bouwtechniek)

afbouw( Leys|Bouwtechniek)

Afbouw( Bouwkostenmanagement)

afbouw( BROUWER)

afbouw( WEEREN)

Afbouwdetails( Jellema 8)

afbraak( Bibliografie Urbanism)

afdaken( U.XII.)

afdeling_milieubeleid( Bibliografie Urbanism)

Afdichting door injectie van de grond( Jellema 2)

Afdracht van de vloerbelastingen( Jellema 9)

affiches( B.XX.D.)

Afgekeurd product( Werken met Logistiek)

Afgekeurd, terecht( Integrale Kwaliteitszorg 308)

afgraaf( Bibliografie Urbanism)

Afgraven en verwerken( Jellema 2)

afgrenzing_onderzoeksprobleem( Bibliografie Urbanism)

Afhankelijke variabele( Integrale Kwaliteitszorg 174,180)

Afhankelijke vraag( Werken met Logistiek)

Afhankelijkheidstabellen( Integrale Kwaliteitszorg 405)

Afkeur, onterechte( Integrale Kwaliteitszorg 309)

Afkeurcriterium( Integrale Kwaliteitszorg 317)

afkortingen( verklaring van)( A.II.)

Afkortingen en/of symbolen, lijst van( Integrale Kwaliteitszorg 500)

Afleesfouten( Integrale Kwaliteitszorg 152)

afleiden van gewenste functionele eigenschappen( TROTZ)

Aflevering( Integrale Kwaliteitszorg 34,126,163)

afmeting( Bibliografie Urbanism)

afmetingen( BROUWER)

afmetingen( HERK)

afmetingen( ROLING)

afmetingen( WEEBER)

Afnemersrisico( Integrale Kwaliteitszorg 307)

Afrekening( Jellema 13)

afrika algemeen( Afr.A.)

afrika nieuwe tijd tot 1900( Afr.N.)

afrika stedebouwplannen( Z.III.Afri.)

afrika topografie volgens land b.v. algerije( Afr.T 1. Afr.T 1.alg.)

Afroepen en bestellen( Jellema 12b)

Afronding( Integrale Kwaliteitszorg 475)

Afroompolitiek( Werken met Logistiek)

Afscheiders voor bezinkbare stoffen( Jellema 6a)

Afscheiders voor dierlijke en( Jellema 6a)

Afscheiders voor lichte mineralevloeistoffen en vetten( Jellema 6a)

afscheiding( Bibliografie Urbanism)

afscheidsredes( Q.)

Afschermingen( Jellema 6a)

Afschot van verzamelleidingen en andere liggende leidingen( Jellema 6a)

Afschotlaag op betondak( Jellema 12a)

afslag( Leys|Bouwtechniek)

Afslaglinealen Deze voorzieningen schakelen de beweging uit zodra een obstakel wordt geraakt.( Jellema 4b)

afslibbare_delen( Bibliografie Urbanism)

afsluitdammen( Z.VI.A.)

afsluitdijk( Bibliografie Urbanism)

Afsluiters( Jellema 6a)

Afsluiters, bedrijfszekerheid - plaatsing van afsluiters( Jellema 6a)

afspoelen( Bibliografie Urbanism)

afspoeling( Bibliografie Urbanism)

afstand( Bibliografie Urbanism)

afstandklassen( Bibliografie Urbanism)

afstandsgrafiek( Bibliografie Urbanism)

Afstemmen van de prognose en het budget( Jellema 13)

afstemming vraag en aanbod( JONGE)

Afstemproblemen tussen participanten( Jellema 12b)

afsterven( Bibliografie Urbanism)

afstroming( Bibliografie Urbanism)

afstudeerprojecten diverse onderwijsinstellingen( A.X.)

afstudeerverslagen faculteit bouwkunde( tud ps afstudeerverslagen zijn beperkt aanwezig t/m 1988.( gerangschikt op jaar met volgnummer))

Aftappen van leidingen( Jellema 6a)

aftasten( DAM)

afval( Bibliografie Urbanism)

"afval( bouw ; sloop ; hergebruiken ; composteren ; fase ; vergisting ; water )"( DUIJVESTEIN)

afval, chemisch [.]( Leys|Bouwtechniek)

afval, huishoudelijk [.]( Leys|Bouwtechniek)

afval_emissies( Bibliografie Urbanism)

afval_soorten( Bibliografie Urbanism)

afvalarm ontwerp( DUIJVESTEIN)

Afvalbeheersing( Jellema 7)

afvalberg( Leys|Bouwtechniek)

afvalbeurs( Bibliografie Urbanism)

afvalcontainer( Leys|Bouwtechniek)

afvalgips( Bibliografie Urbanism)

afvalglas( Bibliografie Urbanism)

afvalheuvel( Bibliografie Urbanism)

afvalhout( Bibliografie Urbanism)

afvalinzameling( Bibliografie Urbanism)

afvalolie( Bibliografie Urbanism)

afvalopslag( Bibliografie Urbanism)

afvalpreventie( Bibliografie Urbanism)

afvalproblematiek( Bibliografie Urbanism)

afvalproduktie( Bibliografie Urbanism)

afvalscheiding( Bibliografie Urbanism)

"afvalscheiding( aan de bron ; in de woning ; apart ophalen )"( DUIJVESTEIN)

afvalsorteerbedrijf( Leys|Bouwtechniek)

afvalstoffen, schadelijke [.]( Bibliografie Urbanism)

afvalstoffendecre( Bibliografie Urbanism)

afvalstoffenwet( Bibliografie Urbanism)

afvalsysteem( Bibliografie Urbanism)

afvalverbrandingsinstallatie( Leys|Bouwtechniek)

afvalverwerking( Bibliografie Urbanism)

afvalvier( Bibliografie Urbanism)

afvalwarmte( Bibliografie Urbanism)

afvalwater( Bibliografie Urbanism)

afvalwater( KRISTINSSON)

afvalwater, grijs [.]( Leys|Bouwtechniek)

afvalwater, huishoudelijk [.]( Leys|Bouwtechniek)

afvalwater, ongezuiverd [.]( Leys|Bouwtechniek)

afvalwater, zwart [.]( Leys|Bouwtechniek)

afvalwatervijvers( Bibliografie Urbanism)

afvalwaterzuiveringsinstallatie( Leys|Bouwtechniek)

afvoer( Bibliografie Urbanism)

afvoer_van_water( Bibliografie Urbanism)

Afvoeren van hemelwater( Jellema 6a)

Afvoeren water + fecaliën( Jellema 10)

Afvoervoorzieningen in stookruimten( Jellema 6a)

afwatering( Bibliografie Urbanism)

afwateringsgebied( Bibliografie Urbanism)

afwateringsplan / plan voor afwatering( Leys|Bouwtechniek)

Afweegprocessen( Jellema 13)

afweerstof( Bibliografie Urbanism)

afwegingsmethoden( Bibliografie Urbanism)

Afwegingsproces( Jellema 13)

afwenteling( Bibliografie Urbanism)

afwerking( BROUWER)

afwerking( SARIYILDIZ)

afwerking( WEEREN)

Afwerking van binnenwanden met tegels( Jellema 5)

Afwerkingen( Bouwkostenmanagement)

afwerklagen( HERK)

afwerkvloeren( HERK)

Afwijkende verdiepingvloeren( Jellema 9)

Afwijking( Integrale Kwaliteitszorg 186,271,275,288,291)

afwijking( Bibliografie Urbanism)

Afwijking, systematische( Integrale Kwaliteitszorg 288,328)

Afwijking, toevallige( Integrale Kwaliteitszorg 168,288,328)

Afwijkingen rapporteren( Jellema 12b)

Afwijkingsrapport per uitvoeringsfase( Jellema 12b)

afwikkelingsniveau( Bibliografie Urbanism)

afzetting( Bibliografie Urbanism)

afzettingen( Bibliografie Urbanism)

afzinktechnieken( Leys|Bouwtechniek)

afzuigsysteem( Leys|Bouwtechniek)

agencies( Bibliografie Urbanism)

Agentschap( Bibliografie Urbanism)

agglomeratie( FRIELING)

agglomeratie( Bibliografie Urbanism)

agglomeraties, stedelijke [.]( Bibliografie Urbanism)

aggradatie( Bibliografie Urbanism)

aggregate( Leys|Bouwtechniek)

aggregates( Leys|Bouwtechniek)

aggregatie( TROTZ)

Aggregatie, het samenvoegen van informatie tot het oorspronkelijke geheel, aggregatie voegt verschillende objecten bij elkaar tot een nieuw object.( Jellema 10)

Aggregeren( Werken met Logistiek)

Agnetpark( Bibliografie Urbanism)

agrarisch_oppervlak( Bibliografie Urbanism)

agrarisch_terein( Bibliografie Urbanism)

agrarische activiteiten( Bibliografie Urbanism)

agrarische bedrijfsgebouwen( W.XXIV.)

agrarische fase( Bibliografie Urbanism)

agrarische_bedrijvigheid( Bibliografie Urbanism)

agrarische_industrieen( Bibliografie Urbanism)

agrarische_ontwatering( Bibliografie Urbanism)

agrarische_sector( Bibliografie Urbanism)

AGV( Werken met Logistiek)

AHH( Leys|Bouwtechniek)

AIDA Analysis of Interconnected Decision Areas( Bibliografie Urbanism)

air separation( Leys|Bouwtechniek)

airconditioning( LUSCUERE)

airconditioning( S.V.)

air-conditioning system( Leys|Bouwtechniek)

"airfield; airport"( Leys|Bouwtechniek)

airport( Leys|Bouwtechniek)

Airtruck( Werken met Logistiek)

akkerbouw, open [.]( Bibliografie Urbanism)

akkerbouw_bedrijven( Bibliografie Urbanism)

akkerflora( Bibliografie Urbanism)

akoestiek( Bibliografie Urbanism)

akoestiek( S.III.)

"akoestiek( behaaglijkheid ; eisen )"( LUSCUERE)

akoestisch( Bibliografie Urbanism)

akoestisch_onderzoek( Bibliografie Urbanism)

akoestische werking( TROTZ)

ALARA( Bibliografie Urbanism)

Alblasserwaard( Bibliografie Urbanism)

alder hedges( Leys|Bouwtechniek)

alfastraling( Bibliografie Urbanism)

algemeen( Bibliografie Urbanism)

algemene architectuur geschiedenis( K.II.)

algemene en bedrijfseconomie( JONGE)

algemene geschiedenis( A.VI.)

algemene kunstgeschiedenis( K.I. + B.VII.A,B.)

algemene_circulatie( Bibliografie Urbanism)

algemene_milieu_kwaliteit( Bibliografie Urbanism)

algemene_milieukwaliteit( Bibliografie Urbanism)

Algemene_Milieustatistiek( Bibliografie Urbanism)

algen( Bibliografie Urbanism)

algenbloei( Bibliografie Urbanism)

algengreen( Bibliografie Urbanism)

algentank( groene-)( KRISTINSSON)

algiciden( Bibliografie Urbanism)

algine( Bibliografie Urbanism)

alicyclische( Bibliografie Urbanism)

alifatische( Bibliografie Urbanism)

Alinea, inleidende( Integrale Kwaliteitszorg 490)

Alinea's, opbouw van( Integrale Kwaliteitszorg 480,483)

alkaliteit( Bibliografie Urbanism)

alkaloiden( Bibliografie Urbanism)

Alkmaar( Bibliografie Urbanism)

Alkmaardermeer( Bibliografie Urbanism)

alkoof( Bibliografie Urbanism)

alkylerende( Bibliografie Urbanism)

Allee_effect( Bibliografie Urbanism)

alleenstaanden( Bibliografie Urbanism)

alleenstaanden( woningen voor alleenstaanden)( W.X.)

allergieen( LUSCUERE)

allergieen( Bibliografie Urbanism)

allochtonen( Bibliografie Urbanism)

allometrische_relaties( Bibliografie Urbanism)

allowable load( Leys|Bouwtechniek)

almere( FRIELING)

Almere( Bibliografie Urbanism)

almere stad( FRIELING)

alnion( Bibliografie Urbanism)

Alphen_aan_de_rijn( Bibliografie Urbanism)

als_randvoorwaarde( Bibliografie Urbanism)

alternatief( Bibliografie Urbanism)

alternatieve( Bibliografie Urbanism)

Alternatieve hypothese( Integrale Kwaliteitszorg 240)

Alternatieve oplossing voor een fundering op staal( Jellema 2)

alternatieve_energie( Bibliografie Urbanism)

alternatieve_landbouw( Bibliografie Urbanism)

Alternatieven( Jellema 13)

Aluminium( Jellema 9)

aluminium( WEEREN)

aluminium( U.I.)

aluminium constructies( U.V.)

Amazone( Bibliografie Urbanism)

ambachtelijke technieken( U.VII.)

ambachts_en_handelsbedrijven( Bibliografie Urbanism)

ambassades( W.VII.)

ambtenarenwet( A.XIX.C.)

ambtenarenwoning( Leys|Bouwtechniek)

Ameland( Bibliografie Urbanism)

Ameland_Oost( Bibliografie Urbanism)

Ameland_West( Bibliografie Urbanism)

Amerika( Bibliografie Urbanism)

Amerika_Oost-Europa( Bibliografie Urbanism)

amerikaanse tuinen( Z.XIV.A.)

Amersfoort( Bibliografie Urbanism)

amfibieen( Bibliografie Urbanism)

amfibool( Bibliografie Urbanism)

AMK( Bibliografie Urbanism)

ammerzoden( Bibliografie Urbanism)

ammoniak( Bibliografie Urbanism)

ammoniakbeleid( Bibliografie Urbanism)

Amoco-cadiz( Bibliografie Urbanism)

AMOEBE( Bibliografie Urbanism)

amoebe-legenda( Bibliografie Urbanism)

amplitude( Bibliografie Urbanism)

Amstelmeer( Bibliografie Urbanism)

amsterdam( FRIELING)

Amsterdam( Bibliografie Urbanism)

Amsterdamse( Bibliografie Urbanism)

amsterdamse school( K.XV.)

Amsterdamse_tuindorpen( Bibliografie Urbanism)

amusement park( Leys|Bouwtechniek)

anabolisme( Bibliografie Urbanism)

anachronisten( Bibliografie Urbanism)

anaerobe( Bibliografie Urbanism)

anaerobe_bacterien( Bibliografie Urbanism)

anaeroob( Bibliografie Urbanism)

analogie( Bibliografie Urbanism)

analogonmethode( LUSCUERE)

analyse( BRUIJN)

analyse( GEUZE)

analyse( Bibliografie Urbanism)

analyse( WEEBER)

Analyse bedrijfsproces( Jellema 13)

analyse en evaluatie( DOES)

Analyse, systematische handling( Werken met Logistiek)

analysefase( Bibliografie Urbanism)

Analysefout( Integrale Kwaliteitszorg 185)

analysemethoden( Bibliografie Urbanism)

Analyseren van de bouwtijdrisico's( Jellema 12b)

analysis( Bibliografie Urbanism)

analysis of form( Leys|Bouwtechniek)

analytisch( Bibliografie Urbanism)

Analytisch model( Werken met Logistiek)

analytische filosofie( DUIN)

anchoring( Leys|Bouwtechniek)

anchoring length( Leys|Bouwtechniek)

and( Bibliografie Urbanism)

angstmoment( HERK)

Anhydriet gebonden dekvloer( Jellema 12a)

animatie( SARIYILDIZ)

anistropie( WEEREN)

ankerbevestiging( STIGT)

ankerloze spouwmuur( KRISTINSSON)

Ankeveense_plassen( Bibliografie Urbanism)

Annius( Bibliografie Urbanism)

Annius_Hoornstra( Bibliografie Urbanism)

anorganische_halogeen-verbindingen( Bibliografie Urbanism)

anorganische_stof( Bibliografie Urbanism)

anorganische_verbindingen( Bibliografie Urbanism)

anorganische_verontreiniging( Bibliografie Urbanism)

ansichtkaarten( B.XX.D.)

antagonisme( Bibliografie Urbanism)

Antartica( Bibliografie Urbanism)

anticonceptie( Bibliografie Urbanism)

"antieke plaatsbeschrijving klassieke oudheid( grieks?romeins)"";"" topografisch volgens land/streek "( "K.VII.T 1.;")

"antieke plaatsbeschrijving klassieke oudheid;( grieks?romeins)"";"" topografisch volgens stad "( "K.VI​I.T 2.;")

"antieke plaatsbeschrijving; "( k.vii.t.)

antilopespoor( Bibliografie Urbanism)

anti-oxidanten( Bibliografie Urbanism)

antiparkeervoorzieningen( Leys|Bouwtechniek)

anti-parking provisions( Leys|Bouwtechniek)

antistof( Bibliografie Urbanism)

antiverdrogingsbeleid( Bibliografie Urbanism)

Antrivs-methode( Bibliografie Urbanism)

antropocentrisme( Bibliografie Urbanism)

antropogeen( Bibliografie Urbanism)

antropogene component( Bibliografie Urbanism)

antropogene_intensivering( Bibliografie Urbanism)

antropogenese( Bibliografie Urbanism)

"antropologie( sociale); "( "A.VI.;")

"antropologie; "( "A.VI.;")

antropometrie( WIJK)

ANVR-reisbureaus( Integrale Kwaliteitszorg 460)

ANWB( Bibliografie Urbanism)

AOQ( Integrale Kwaliteitszorg 312)

apartment block( Leys|Bouwtechniek)

apartment slab( Leys|Bouwtechniek)

apparaat( Bibliografie Urbanism)

appartementen( W.III.)

appartementengebouw( Leys|Bouwtechniek)

Appendages( Jellema 6a)

applied arts -( Leys|Bouwtechniek)

approach and take-off routes( Leys|Bouwtechniek)

approach lights( Leys|Bouwtechniek)

approach route( Leys|Bouwtechniek)

apriori( DUIN)

AQL( Integrale Kwaliteitszorg 309,316)

AQL-waarde( Integrale Kwaliteitszorg 324)

aquaducten( K.XVII.)

aquaria( W.XXIV.)

aquatisch( milieu)( Bibliografie Urbanism)

AR( Bouwkostenmanagement)

ARAB( Bibliografie Urbanism)

aramid fabric reinforcement( Leys|Bouwtechniek)

aramid reinforcement( Leys|Bouwtechniek)

aramidenetwapening( Leys|Bouwtechniek)

aramidewapening( Leys|Bouwtechniek)

arbeid( Bibliografie Urbanism)

arbeid( Z.VIII.B en Z.VIII.C.)

arbeid( deling )( BROUWER)

arbeidershuisvesting( Z.V.A.)

arbeidershuizen( W.III.)

arbeiderswoningen( W.III. en Z.V.A.)

Arbeidsdeling( Integrale Kwaliteitszorg 134)

arbeidsduur( Leys|Bouwtechniek)

Arbeidsfunctie van de bouwplaats( Jellema 12b)

arbeidshygienist( Bibliografie Urbanism)

arbeidsindeling( Bibliografie Urbanism)

Arbeidsinspectie( Bibliografie Urbanism)

arbeidsintensiteit( Z.VIII.B.)

arbeidsjaren( Bibliografie Urbanism)

arbeidskracht( Z.VIII.B.)

arbeidsmarkt( Bibliografie Urbanism)

arbeidsmarkt( Z.VIII.B.)

arbeidsmilieu( Bibliografie Urbanism)

Arbeidsomstandigheden( Jellema 8)

arbeidsomstandigheden( JONGE)

Arbeidsomstandighedenwet( Jellema 1, 4b, 6a)

Arbeidsomstandighedenwet( Bibliografie Urbanism)

arbeidsplaatsen( Bibliografie Urbanism)

arbeidsprestatie( Z.VIII.C.)

arbeidsproblemen( Z.VIII.C.)

arbeidsproductiviteit( Z.VIII.B.)

arbeidsrecht( A.XVII.C.)

arbeidsverhoudingen( Z.VIII.C.)

arbeidsvolume( Bibliografie Urbanism)

arbeidsvoorziening( Bibliografie Urbanism)

arbo voorschriften( WIJK)

Arbobesluit( Jellema 12b)

arboreale( Bibliografie Urbanism)

Arbo-risico's( Jellema 5)

Arbowet( Bibliografie Urbanism)

Arbowetgeving( Jellema 12b)

Arbo-zorg( Jellema 8)

Arbo-zorg gietbouw( Jellema 8)

Arbo-zorg stapelbouw( Jellema 8)

arcadisch( STEENBERGEN)

arch buttress( Leys|Bouwtechniek)

archaeologie( K.XXV.)

arched bridge( Leys|Bouwtechniek)

arched clerestory( Leys|Bouwtechniek)

archeologische monumenten( VOORDEN)

archief( BRUIJN)

archiefinstelling( Leys|Bouwtechniek)

archieven( W.XII.)

architect( DUIN)

Architect( Jellema 1)

architect( leven en werken van een bepaalde architect landschapsarchitect stedebouwkundige tuinarchitect) voor 1900( zie op land .v.palladio ita.p.pal. n 1900 zie rubriek W.II. b.v.berlagew.ii.ber.)

architect beroepsuitoefening( A.X.)

architect en opdrachtgever( A.X.)

architectenberoep( A.X.)

architectenberoep( geschiedenis)( A.X.)

architectenbureau( JONGE)

architectenbureau( A.X. en U.XIV.)

architectenbureau organisatie( U.XIV.)

architectenbureaus( Bibliografie Urbanism)

architectenopleiding( A.X.)

architectenopleiding geschiedenis( A.X.)

architectenrecht( A.XVII.D.)

architectenschool( als architectuurrichting)( K.XV.)

architectenschool( als opleidingsinstituut b.v. bauhaus)( A.X.)

architectonisch erfgoed in europa( VOORDEN)

architectonisch landschap( BERGH)

architectonisch onbepaald( DUIN)

architectonisch ontwerpen( A.XIII.)

architectonisch ontwerpen/interieur( DAM)

architectonisch tekenen( A.XI.)

architectonisch_landschap( Bibliografie Urbanism)

architectonische( Bibliografie Urbanism)

architectonische kwaliteit( DUIN)

architectonische kwantificatie( DUIN)

architectonische technologie( EEKHOUT)

architectonische typologie( BRUIJN)

architectonische typologie( DUIN)

architectonische typologie( GEUZE)

architectonische typologie( WEEBER)

Architectonische vormgeving( Jellema 7)

architectural association school of architecture( A.X.( opleiding))

"architecture history; architectural history"( Leys|Bouwtechniek)

"architecture theory; architectural theory"( Leys|Bouwtechniek)

architectuur( DOES)

architectuur( autonoom )( BRUIJN)

"architectuur( autonoom ; debat ; museum ; wedstrijden )"( WEEBER)

"architectuur( autonoom ; en staat )"( ROLING)

"architectuur( en staat ; van de leegte ; autonome )"( HERK)

"architectuur( water ; wind )"( STEENBERGEN)

architectuur( moderne architectuur)( W.Ia.)

architectuur 1900 tot heden( W?rubriek)

architectuur 19e en vorige eeuwen( K?rubriek)

architectuur 20e eeuw( W?rubriek)

architectuur algemeen( W.Ia.)

architectuur algemene beschouwingen( A.IX.)

architectuur en beeldende kunst( W.Ic.)

architectuur en staat( GEUZE)

architectuur ergonomische aspecten( W.Ib.)

architectuur gebruiksaspecten( W.Ic.)

architectuur gestuurde installatiemodellering( LUSCUERE)

architectuur in de ruimte( W.XXX.)

architectuur in de schilderkunst( K.XIX.)

architectuur in historische context( U.XIII.)

architectuur management( JONGE)

architectuur stroming( DUIN)

architectuur voor 1900( K?rubriek)

architectuur vormgevingsaspecten( W.Ic.)

architectuur<>constructie( KRIJGSMAN)

architectuurbeleid( overheid)( R.)

architectuurbeschouwingen 19e en vorige eeuwen( A.VIII.)

architectuurbeschouwingen 20e eeuw( A.VII.)

architectuurbeschouwingen n 1900( A.VII.)

architectuurbeschouwingen voor 1900( A.VIII.)

architectuurcasuistiek( DUIN)

architectuurfotografie( A.XI.)

architectuurgeschiedenis( Leys|Bouwtechniek)

architectuurgeschiedenis 1500 ? 1800( barok classicisme classisistische barok humanisme laat?gotiek lodewijk?stijlen manierisme renaissance rococo)( K.XIV. )

architectuurgeschiedenis 1800 ? 2000 amsterdamse school architectuurstromingen n 1800( art deco art nouveau beaux?arts architectuur bossche school chicago school Delftse school deutsche werkbund expressionistische architectuur die form jugendstil neo?b( K.XV. )

architectuurgeschiedenis 19e eeuw( K.XV.)

architectuurgeschiedenis 20e eeuw( K.XV. en W.Ia)

architectuurgeschiedenis bepaald soort gebouw tot 1900 n 1900( K.XVII. W?rubriek)

architectuurgeschiedenis burchten, kastelen enz.( K.XVIII.)

architectuurgeschiedenis elementen uit de gebouwde omgeving( K.XIX.)

architectuurgeschiedenis gebouwonderdelen n 1900( zie U.XII.)

architectuurgeschiedenis gebouwonderdelen tot 1900( K.XX.)

architectuurgeschiedenis interieur n 1900( W.XIV.)

architectuurgeschiedenis interieur tot 1900( K.XXI.)

architectuurgeschiedenis islam( K.X.)

architectuurgeschiedenis kerkelijke bouwkunst tot 1900 n 1900( K.XVI. W.VIII.)

architectuurgeschiedenis klassieke oudheid( grieks?romeins) algemeen( K.VII.A.)

architectuurgeschiedenis klassieke oudheid( grieks?romeins) antieke plaatsbeschrijving op land( K.VII.T 1.)

architectuurgeschiedenis klassieke oudheid( grieks?romeins) antieke plaatsbeschrijving op stad( K.VII.T 2.)

architectuurgeschiedenis klassieke oudheid( grieks?romeins) bijzondere onderwerpen( K.VII.B.)

architectuurgeschiedenis middeleeuwen 500 ? 1500( K.XIII.)

architectuurgeschiedenis oudheid( K.IV.)

architectuurgeschiedenis oudheid egypte( K.V.)

architectuurgeschiedenis oudheid nabije oosten( K.VI. Aeoli Assyri babyloni hethieten ioni irak iran isra l jordani libanon mesopotami nabije oosten palestina perzi syri turkije)

architectuurgeschiedenis vroeg?christelijk afrika( K.VIII.)

architectuurgeschiedenis vroeg?christelijke oosten( K.VIII.)

architectuurgeschiedenis vroeg?christelijke westen tot ca. 500 n chr.( K.IX.)

architectuurgeschiedenis( algemeen)( K.II.)

architectuurgeschiedenis 500 ? 1500( cisterci nzer gotiek karolingische bouwkunst middeleeuwen ottonische bouwkunst romaanse bouwkunst)( K.XIII. )

architectuurgeschiedenis en kunstgeschiedenis( K.I. en B?rubriek)

architectuurgidsen( W.Ia.)

architectuurkritiek( DUIN)

architectuurkritiek( n 1900)( A.VII.)

architectuuropleiding( A.X.)

architectuurprijsvragen( algemeen)( R.)

architectuurpsychologie( Z.VIII.CC.)

architectuurstromingen n 1800( K.XV.)

architectuurtentoonstellingen( W.Ia.)

architectuurtheorie( Leys|Bouwtechniek)

architectuurtheorie 19e en vorige eeuwen( A.VIII.)

architectuurtheorie 20e eeuw( A.VII.)

architectuurtypologie( algemeen)( A.VII.)

architectuurwedstrijden( DUIN)

archiving institution( Leys|Bouwtechniek)

arcton( Bibliografie Urbanism)

Ardennen( Bibliografie Urbanism)

ARE( Bibliografie Urbanism)

area of colour( Leys|Bouwtechniek)

area plan( Leys|Bouwtechniek)

areaal( Bibliografie Urbanism)

arealen( Bibliografie Urbanism)

argrarische( Bibliografie Urbanism)

argrarische_ontsluiting( Bibliografie Urbanism)

Argumenten voor de keuze van prefab beton( Jellema 12a)

aride( Bibliografie Urbanism)

Arkepolder( Bibliografie Urbanism)

Arkervaart( Bibliografie Urbanism)

armoede( Bibliografie Urbanism)

army barracks site( Leys|Bouwtechniek)

Arnhem( Bibliografie Urbanism)

Arnhemse_instellingen( Bibliografie Urbanism)

AROB( Bibliografie Urbanism)

AROl( Bibliografie Urbanism)

aromaten( Bibliografie Urbanism)

aromatische( Bibliografie Urbanism)

aromatische_koolstoffen( Bibliografie Urbanism)

arseen( Bibliografie Urbanism)

arsenicum( Bibliografie Urbanism)

art deco( K.XV.)

art institution( Leys|Bouwtechniek)

art nouveau( B.XI.AB. )

art nouveau( K.XV. en B.XI.)

art photography( Leys|Bouwtechniek)

"art work; work of art"( Leys|Bouwtechniek)

ARTA( Bouwkostenmanagement)

ARTB, 'Bouwvisie 2010'( Jellema 1)

artefacten( Bibliografie Urbanism)

"arterial road; exit road"( Leys|Bouwtechniek)

Artica( Bibliografie Urbanism)

articulerend( Bibliografie Urbanism)

artificeel_milieu( Bibliografie Urbanism)

artikel( Bibliografie Urbanism)

Artikel( Werken met Logistiek)

Artikelgroep( Werken met Logistiek)

artisticiteit( HERK)

art?nouveau( B.XI.)

art?nouveau( B.XIII.AB.)

as( Bibliografie Urbanism)

asbest( Bibliografie Urbanism)

asbestos( Leys|Bouwtechniek)

Asbestos Removal Decree( Leys|Bouwtechniek)

asbestverwijderingsbesluit( Leys|Bouwtechniek)

Aselect( Integrale Kwaliteitszorg 220)

Aselecte steekproef( Integrale Kwaliteitszorg 382)

asfalt( Bibliografie Urbanism)

asfalt, frais [.]( Leys|Bouwtechniek)

asfaltbeton( Leys|Bouwtechniek)

asfaltgranulaat( Leys|Bouwtechniek)

asfaltpuin( Leys|Bouwtechniek)

Aspect van de bouwtijd( Jellema 12a)

aspecten( Bibliografie Urbanism)

Aspecten voor projectbeheersing( Jellema 12b)

asphalt aggregate( Leys|Bouwtechniek)

asphalt rubble( Leys|Bouwtechniek)

asphaltic concrete( Leys|Bouwtechniek)

assemblage( SARIYILDIZ)

assemblage en montage( EEKHOUT)

Assemblage prefab betongevelconstructie( Jellema 12b)

Assemblage prefab staal gebouw( Jellema 12b)

Assemblage van gevelkozijnen( Jellema 12b)

Assemblage van scheidingswanden( Jellema 12b)

Assemblagebouw( Jellema 12b)

Assemblagecel, flexibele( Integrale Kwaliteitszorg 144)

Assemblagefunctie van de bouwplaats( Jellema 12b)

assemblagekunst( B.XXII.)

Assembleren deur in kozijn( Jellema 12b)

Assembleren kozijn in wand( Jellema 12b)

assembly( Leys|Bouwtechniek)

assembly-line construction( Leys|Bouwtechniek)

assen( HERK)

Assen( Bibliografie Urbanism)

assen( raster )( BROUWER)

asset management( JONGE)

assim( Bibliografie Urbanism)

associatie( Bibliografie Urbanism)

associaties( Bibliografie Urbanism)

assortiment( BROUWER)

Assortiment( Werken met Logistiek)

Assortimentsbeleid( Werken met Logistiek)

assyri( K.VI.)

Asten( Bibliografie Urbanism)

Asymmetrische tolerantie( Integrale Kwaliteitszorg 274)

ateliers( W.XXII.)

atelierwoningen( GEUZE)

atlas( Bibliografie Urbanism)

atlassen( FRIELING)

atlassen( Bibliografie Urbanism)

atlassen( A.IV.)

atmosfeer( JONG)

atmosfeer( Bibliografie Urbanism)

atmosfeer_saemenstelling( Bibliografie Urbanism)

atmosfeer_samenstelling( Bibliografie Urbanism)

atmosfeerchemie( Bibliografie Urbanism)

atmosferisch( Bibliografie Urbanism)

atomic power station( Leys|Bouwtechniek)

atomsfeer( Bibliografie Urbanism)

atoomcentrale( Leys|Bouwtechniek)

atria( LUSCUERE)

atriumhuizen( W.III.)

atriumwoningen( Bibliografie Urbanism)

attractie( Bibliografie Urbanism)

attractiepark( Leys|Bouwtechniek)

attractiepunten( Bibliografie Urbanism)

attractiviteit( Bibliografie Urbanism)

Attributen, regelkaart voor( Integrale Kwaliteitszorg 349)

Attributieve keuringssystemen( Integrale Kwaliteitszorg 314)

Attributieve kwaliteitskenmerken( Integrale Kwaliteitszorg 301)

Attribuut( Werken met Logistiek)

Audit plan( Integrale Kwaliteitszorg 93)

auditieve beleving( Z.VIII.CC.)

auditorium building( Leys|Bouwtechniek)

auditoriums( W.XVI.)

Auditors( Integrale Kwaliteitszorg 463)

Audits, externe( Integrale Kwaliteitszorg 94)

Audits, extrinsieke( Integrale Kwaliteitszorg 94)

Audits, interne( Integrale Kwaliteitszorg 94)

augiet( Bibliografie Urbanism)

aula( Leys|Bouwtechniek)

aula's( W.XVI.)

aunettenmethode( Bibliografie Urbanism)

australi( Aus.A.)

australi algemeen( Aus.A.)

australi nieuwe tijd tot 1900( Aus.N.)

australi stedebouwplannen( Z.III.Aus.)

australi topografisch volgens land( b.v.tasmani b.v.tasmaniaus.t 1. aus.t 1.tas.)

Australische projectmanagement vorm( Jellema 1)

autecologie( Bibliografie Urbanism)

authenticiteit( Bibliografie Urbanism)

auto( Bibliografie Urbanism)

autobezit( Bibliografie Urbanism)

autobiografische woonhuizen( BERGH)

autocad( SARIYILDIZ)

autochtonen( Bibliografie Urbanism)

autodichtheid( Bibliografie Urbanism)

Auto-industrie en lean production( Jellema 1)

autoluw( Bibliografie Urbanism)

automatische( Bibliografie Urbanism)

Automatische brandmelders( Jellema 6a)

automatische informatieverwerking( S.I.)

automatisering( EEKHOUT)

Automatisering( Jellema 1, 13)

automatisering( Bibliografie Urbanism)

Automatisering van de kaartenbak( Werken met Logistiek)

Automatisering, flexibele( Integrale Kwaliteitszorg 141)

automobiliteit( Bibliografie Urbanism)

Automotive branche( Integrale Kwaliteitszorg 346)

autonome( Bibliografie Urbanism)

Autonome groep( Werken met Logistiek)

autonomie( Bibliografie Urbanism)

autonoom( Bibliografie Urbanism)

auto-ontsluiting( Bibliografie Urbanism)

autoroute, doorgaande [.]( Leys|Bouwtechniek)

autotunnel( Leys|Bouwtechniek)

autoverkeer( Bibliografie Urbanism)

autoverkeer( Z.X.)

autovrij( Bibliografie Urbanism)

autovrij woongebied( HERK)

autowegen( Z.X.)

autowegennetwerk( Bibliografie Urbanism)

autowerkplaats( Leys|Bouwtechniek)

Average outgoing quality( Integrale Kwaliteitszorg 312)

avifauna( Bibliografie Urbanism)

AVI's( Bibliografie Urbanism)

AVKA( Bouwkostenmanagement)

azi algemeen( Azi .A.)

azi nieuwe tijd tot 1900( Azi .N.)

azi stedebouwplannen( Z.III.Azi )

azi topografisch volgens land b.v.japan( Azi .T 1. Azi .T 1.Jap.)

D. Criteria for scientific study and design.

In: T. M. de Jong & D. J. H. v. de Voordt (Eds.) Ways to study and research Chapter 3, page 19-32 (Delft) DUP Science. html
Taeke de Jong XE "Jong" , Theo van der Voordt XE "Voordt" 
9Study and research 
Design related study 9
A definition of science 12
Criteria for empirical study (research) 12
Differences between research and design 14
Design as a science 15
Criteria for design related study ex post 16
Criteria for design related study ex ante 17


Could a design XE "design"  be the product of scientific work XE "scientific work"  to be compared with a scientific report XE "scientific report" ? If so, under which conditions and when? The topic is eagerly discussed both within and outside of faculties of architecture. On the web-site of the Design Research Society XE "Design Research Society"  (DRS XE "DRS" ) there is a lively debate on what a design study and a study by design really are and when a designer can also be designated a scientist.
 These questions stood central during the 1996 EAAE Congress XE "EAAE Congress"  organised by the Delft Faculty of Architecture on the theme ‘Doctorates in Design + Architecture’.
 In order to answer these questions we discuss first the terms ‘research’ and ‘study’ and the usual pre-requisites that must be met for study to be designated ‘scientific’. Next, similarities and differences between designing and studying are dealt with. Following that, we discuss the usual way in the scientific community of looking at the criteria for a design to be branded as a product of scientific study. For that purpose a summary is given of the requirements the Technical University in Delft associates with a scientific design. Subsequently a short comment is given as well as the rôle it played during the initiative leading to this handbook of design related study. Finally we give a specimen of criteria for evaluation of a scientific architectural design (ex post) and of a proposal for a design related study (ex ante).

Study and research

Study XE "study"  is a collective term for generating knowledge by thoroughly thinking through a problem, carrying out experiments and collecting, processing and analysing data. When the primary purpose of a study is to know more, it is termed a fundamental study XE "study(fundamental)" . When a study is mainly focused on practical usefulness – e. g. making better buildings, or contributing to more effective and efficient building processes – one speaks of an ‘applied’ study XE "study(applied)" . If a study is mainly aiming at making a new product – a prototype of a (industrial) product, a constructive solution or a building method – it is termed (product)development XE "development(product)" . 

In a sense, each and every one of us deals one time or another with study. Even the student studying Ernst Neufert’s ‘Architect’s Data’ to ascertain how large a class-room should be, busies himself with study. In that case searching, re-searching and retrieving come to the fore.
 For a study, generating new knowledge is typical. The contrasts are not always well-defined. Just looking up something may develop into a lot of retrieving and you might find yourself in a genuine study.

In scholarly circles the term ‘research XE "research" ’ is often employed, rather than the concept ‘study’. Designers also use both terms; e. g. the ‘Design Research Society’, and its ‘Design Research Newsletter’, the ‘Journal of Design Research’ and the magazine ‘Design Studies’. Another term is ‘inquiry XE "inquiry" ’, as in the title of John Zeisel XE "Zeisel" ’s book ‘Inquiry by Design’.
 Related terms are ‘survey XE "survey" ’, ‘investigation XE "investigation" ’ and ‘examination XE "examination" ’. This book is trying to conform itself to the British English distinction between study and research. Research is roughly the empirical form of study. The term ‘research XE "research" ’ originated some hundred years ago and is used a synonym for the older term ‘study XE "study" ’, especially in the USA. Britons tend to employ the term ‘study’ for looking for something that does not exist as yet, in a broad sense: such as for subjects from non-empirical branches of logic and mathematics, but also for studies of Rembrandt, designers and students.

Design related study

A design XE "design"  does not follow unequivocally and reproductably from a programme like a scientific prediction XE "prediction(scientific)"  repeatable from its basic assumptions, ‘ceteris paribus’. In making a design, the preliminary investigation and its conclusion, the programme of requirements XE "programme of requirements" , direct the solution only partly. Even within the boundaries of a strict programme, unexpected and unpredictable XE "unpredictable"  alternatives XE "alternatives"  are possible in design. Most design decisions about form XE "form" , subsequent structure XE "structure"  (set of necessary connections and separations to keep the form) and even subsequent function XE "function"  (freedom of unexpected use) must be made without empirical evidence XE "design decision(without empirical evidence)" . This is most explicit in building design. The choice of a final alternative XE "alternative(final(choice))"  is determined by the total context of the object XE "context of the object"  to be designed. The programme of requirements reflects only a small part of that context. Location, market and designer (context of invention XE "context of invention" ) belong to the broader present and future managerial, cultural, economical, technical, ecological, and mass-space-time context and perspective of the object. ‘Context XE "context" ’ is different on different levels of scale and cannot be foreseen completely in the programme.

The number of imaginable alternatives for buildings, mostly with a long term multi-functional programme of (conflicting) demands, is uncon​ceivably large, subject to a combinatoric explosion XE "combinatoric explosion"  (see page 208) of possible forms XE "forms(possible)" . Buildings and urban designs have a long period of use XE "use(period)"  and are earthbound XE "earthbound" . So they have to function in a changing context that is unpredictable and not influenced by the programming authority, designer or user. From the viewpoint of durability XE "durability"  they should be able to accommodate varying programmes XE "programmes(varying)"  and the daily changing aims of inhabitants and users. This quality of building design is called ‘robustness XE "robustness" ’. ‘Flexibility XE "flexibility" ’ is only part of it. So, from all artefacts, buildings have the most context sensitive XE "context sensitive"  function for use, perception and market, not to be evaluated without that context and, therefore, hardly comparable XE "comparable"  to each other (sometimes even unique XE "unique" ).

Even with a comparable programme of requirements, not only the diversity of solutions XE "solutions(diversity)" , but also the diversity of contexts or perspectives to function in, is very large. Consequently, the diversity of rational reasons XE "design(rational reasons(diversity))"  (determined by context) to opt for a final alternative is even larger. So, building design research often has the character of an n=1 study XE "n=1 study"  (case study XE "case study" ) with limited general value to other designs. Design research XE "design research" , based on more examples than one, is often ignored by designers, because on location many design relevant circumstances appear different from what the examined examples had in common. The principal often demands a unique design XE "design(unique)" , ‘exploiting’ rare and distinctive qualities of context. The descriptive interpretation XE "interpretation(descriptive)"  of context by researchers differs from the imaginative interpretation XE "interpretation(imaginative)"  of designers that stresses possibilities rather than probabilities. 

In a University of Technology, designs are made not only intuitively, but based upon study (design study XE "design study" ) and documented, examined and evaluated (design research XE "design research" ). Design research concerns determined objects XE "objects(determined)"  within determined contexts XE "contexts" . ‘Study by design’, in a broad sense, varies either the object (design study XE "design study" ) or the context (typological research) or even both (study by design XE "study by design" ):
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	Figure 4 Types of design-related study


The terms from this matrix may be explained as follows:

Design research

Design research XE "design research"  describes and analyses existing designs with a known context, often in the form of comparative study. For that reason it is  evaluating study ex post. Not only their function is involved, but also their form, structure and the way they were made, the design tools XE "design tools"  employed in each stage and the way in which they were applied: the making proper.

Typological research XE "typological research" 
Whenever the identical architectural form, structure, technique, function or concept is recognised in different contexts the notion of a ‘type’ is involved. A type XE "type"  only becomes a consistent model XE "model"  if it has been elaborated for evaluation by design in a context. A type is a design tool, not yet a model. The study of such types, their use in the making of designs (a special kind of models) is called typological research.

Design study XE "design study" 
Making a design in a relatively well-known context of potential users, investors, available techniques, building materials, political, ecological and spatial restrictions, entails many stages of a type of study termed in this book ‘design study’. If, in the case of grand projects, parts of it are sub-contracted, the parlance is ‘study for the designing XE "study for the designing" ’ or ‘research driven design XE "research driven design" 

 XE "design(research)" ’.

Study by design XE "study by design" 
Characteristic for this type of study is generating knowledge and understanding by studying the effects of actively and systematically varying of both design solutions XE "design solutions"  and their context XE "context" .

Only if both context and object have been determined (design research ex post XE "design research ex post" ), pure empirical study may be largely depended upon ; although that should also be done with the eye – and sometimes the hand – of the designer. Empirical (historical) design study is sometimes calling for a design re-construction XE "design re-construction"  of the design or of the design process.

For the other three guises of study the designing itself must play a crucial rôle, although an empirical component will remain present in the form of researching inventories, descriptions, programming or evaluating research.  XE "research(listing)" 

 XE "research(describing)" 

 XE "research(programming) " 

 XE "research(evaluating)" Also, for the broader context of these studies the designing study may be the object of design.

In the case of a type of study with a determined object or context, the typology XE "typology"  and the design study XE "design study"  (daily practice of the profession) a lot of experience has been attained. When both are variable (study by design XE "study by design" ), a way out may be found in inter-changing typological research XE "typological research"  and design-study XE "design-study" . This way, now the object, then the context is varied. However, it can not be excluded that this study can also stand on its own legs without using both methods of study. The first signs are the studies of Vollers
 XE "Vollers"  and of Frieling
 XE "Frieling" . Vollers’ point of departure is the means for design as they manifested themselves in the usage of Computer Aided Design XE "computer aided design" 

 XE "CAD" , from where possible objects and contexts for application are getting shape. Frieling’s point of departure is a dynamic public weighing between projects on a small scale (objects) and perspectives XE "perspectives"  on a grand scale (contexts), within the domain of coming to decisions for the Delta Metropolis. Graduation XE "graduation"  – when those who graduate are allowed to determine themselves context and object – has resulted in an archive of experiments, some more successful than others, exactly in the field of study by design XE "study by design" .

Taken together, these modes of study are termed ‘design related study’ XE "design related study" . Because of the inter-action between designing and studying, the borderline between both is not always clear cut. Actually a gliding scale between art and science XE "art and science"  applies.
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	Figure 5 Domains according to Van der Voordt


In this diagram studying and designing both feature their own domain; while the two overlap. At that point one may imagine study activities without design and design without activities of study.

One may also maintain that all empirical study pre-supposes a designed hypothesis XE "hypothesis(designed)"  (possibly put to work by way of a model) and a toolbox of research XE "research(tools)" , so that empirical study pre-supposes some kind of designing as well; for the model of the reality (hypothesis XE "hypothesis(model)" ) to be checked against that reality and the toolbox enabling observing, checking and predicting must have been designed earlier themselves. Without these conditions study cannot be imagined. In this sense the telescope XE "telescope"  as well as several branches of mathematics XE "mathematics"  have been designed for modern empirical astronomy; next they were a condition XE "condition"  for it; and finally it pre-supposes XE "pre-supposition"  them. In that way design is always pre-supposed in study and research.
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	Figure 6 Domains according to De Jong


If these pre-suppositions are forgotten one forgets as well that their reliability is always open for discussion.

Experimental empirical research XE "research(experimental)"  can also produce unexpected possible futures, however, only because it pre-supposes the design of the experiment and its instruments. Bacon XE "Bacon" 
, cited by Kant XE "Kant" 
 in his Preface (Praefatio), states that science has not to be concerned as opinion, but as work (‘…non Opinionem, sed Opus…’). Elsewhere Bacon states that nature has to be forced to answer the question of the scientist. The scientist has firstly to design the experiment in order to produce improbable events in some future. Kant states in his preface that scientists before Bacon understood that human reason only recognises what it produces itself by design (‘…das die Vernunft nur das einsieht, was sie selbst nach ihrem Entwurf hervorbringt.’).

Thomas Kuhn, who created the ‘paradigm’ concept, associates his description of scientific revolutions closely with making tools and instruments.
 Van der Meer, the Dutch engineer who designed for the Geneva Cyclotron the type of improvement that caused the discovery of crucial new facts in nuclear physics, got the Nobel Prize, not for those facts, but for bringing them to light. When one regards mathematics as a tool box for working models, mathematics and models built with it are also design instruments in need of design. This happens during empirical study and is caused by it. All statistical checks came into existence this way. In its usual, more narrow sense, designing does not relate to models simulating probable futures, but possible futures; even if they are not likely. This narrower sense of ‘designing’ is emphasised in this book.

A definition of science

An important question is now: when may a study be termed ‘scientific XE "scientific" ’? And especially: when is design-related study scientific? In order to answer this question, one must first define what ‘scientific’ entails. Although several definitions are current, over and over again a number of properties are returning in almost all definitions. This leads to the following definition:

Science XE "science(definition)"  equals any collection of statements that features a reliable XE "reliable"  relationship to reality, a valid XE "valid"  mutual relationship and a critical XE "critical"  potential with regard to other statements in the same domain.

The term ‘reliable’ may not only relate to ‘true’ and ‘probable’ in empirical sciences, but also to ‘feasible’, ‘working’, and, therefore, ‘possible’ in technical sciences. In both cases ‘reliable’ pre-supposes ‘verifiable’, ‘documentable’ and by the same token a public domain and accessibility of sources and methods (see page 92).

The term ‘valid’ (see page 92) pre-supposes the validity with which lines of reasoning may be constructed out of propositions and propositions out of statements (logic, see Chapter 23 , page 189) or the completeness with which the context is taken into account in a proposal or demonstration. This last criterion is particularly important for technical sciences. Completeness not only concerns a larger, but also a smaller context of gaps filled with tacit suppositions. Incomplete knowledge is half truth: incomplete technology is failure. In empirical science the completeness may be partly covered by the 'ceteris paribus’ pre-supposition (“for so far the rest is equal”); in technical sciences this is seldom feasible. Completeness can never be reached entirely and is by the same token a relative concept, but a given proposal (like a design) may be more complete than another (like considering more contextual effects of the proposal).

The term ‘critical’ pre-supposes that it is possible to make a statement that refutes other (e.g. ‘popular’) statements and that it is also possible to refute the statement itself (see paragraph 0, open to criticism, able to criticise).

The term ‘domain’ relates to the collection of subjects from reality evoking a statement. The term ‘statement’ encompasses propositions about a probable reality as well as proposals for a possible reality. The term ‘reality’, therefore, has a wider meaning than empirical ‘existing reality’ (think of notions like realistic e.t.q.). The concept ‘potential with regard to’ is wider than the concept ‘connected to’. 

Many other definitions are current.
 We choose this one in order to give technical sciences a place next to empirical sciences (here denotated by ‘empiry’). Scientific study is the activity needed to arrive at scientific statements. Not all study is scientific. It is characteristic for scientific study that its results are reliable, valid, capable and open to criticism. In the case of empirical research these criteria may be further specified.

Criteria for empirical study (research)

Reliability

Empirical reliability XE "reliability(empirical)"  entails that repetition of a measurement under unchanged conditions renders identical results of measurement. A ‘face value’ assessment of the constructive quality of a building is less reliable than measuring its physical shortcomings. ‘internal reliability XE "reliability(internal)" ’ is the parlance if the same investigator judges a particular situation more then once and each time comes to the same conclusion.

‘External reliability XE "reliability(external)" ’ means that different investigators judge the same situation with the same results. Only if reliable instruments of measurement are used can a sufficient degree of objectivity apply. 

Reliability necessitates formulation of a criterion of objectivity XE "objectivity" . Those who study, or are engaged in carrying out a particular project study, should strive to keep personal opinions from influencing the study and refrain from making personal value judgements. Someone else should be able to get the same results when using the same method. The instruments of measurement are thus severely tested. In a study of notions hard to measure, like architectural quality, or importance of a specific intervention in urban design, complete objectivity can hardly be realised. A careful description of concepts and measuring instruments, additional independent measurements (e. g. repetitive measurements by different investigators) and intermediary verification of findings by third parties does increase the probability of objectivity, often alluded to as ‘inter-subjectivity XE "inter-subjectivity" ’. 

A second criterion derived from reliability is verifiability XE "verifiability(empirical)" . In order to qualify as a scientific study the structure of the study, the collecting of data, analysis of the material and interpretation should be made comprehensible to outsiders: it should be clear how the investigator reached his conclusions. This enables scientific debate XE "debate(scientific)" . What is more: it offers other investigators opportunity to repeat the study; in different times, at different places. Naturally the requirement of verifiability requires a clear presentation and publication of the study.

While interpreting the data of a study and drawing conclusions, it is almost impossible to exclude personal (pre-)suppositions. Therefore, it is recommended to separate in the report of the study as much as possible the factual study results from the interpretation and conclusions. This leaves the possibility open to reach different conclusions based on the same material.

The term ‘value free XE "value free" ’ is closely related to objectivity. This entails that the end – scientifically founded knowledge – justifies the undertaking of study, even if its results would clash with prevailing norms and values, or if the study would work out negatively for segments of a community. These days, practically everyone agrees that study can not, and should not, be value-free. Norms and values are important while choosing the inquiries of the study and the application of the study results. This does not preclude that within the given context the reasoning should be valid.

Validity

A second primary criterion for scientific study is validity XE "validity" . Amongst others, it means that what is measured is what is reported to be measured. Does measurement of temperature and humidity entail comfort? Who studies the effect of the presence of a ‘major domus’ (caretaker) on the intensity of vandalism in an apartment building by way of asking his opinion on it runs the risk to study rather the legitimacy of his appointment than the real effect. Measurement of costs of repair before and after his appointment is a more valid instrument of measurement.

This leads to the derived criterion that the investigator should think about the way how he might find efficiently and effectively the answer to the study question: he is looking for a methodical way, allowing research XE "research" . Detours to reach a conclusion should be avoided. They might result in mistakes in the reasoning difficult to verify. Yardsticks are efficiency XE "efficiency"  (using not more measurements, means or pre-suppositions than is necessary) en effectiveness XE "effectiveness"  (the method should be the answer to the question of the study). This requires thorough analysis of the problem, an inventory of sources of information available, a clear and unequivocally formulated statement of the problem and the purpose of the study, and critical reflection on the most appropriate study methods.

Over the years an extensive methodology of research XE "methodology(research)"  has been developed. Presently there is a large variety in methods and techniques of research. For a survey and reflection on advantages and disadvantages as well as considerations as to selection we refer to the professional literature.
 A methodological approach, by the way, does not mean that each step to be taken may be thought out in advance. Often progressing insight XE "progressing insight"  manifests itself while new steps are developed during the study. Additionally, rather accidental finds occur, some of them inspired by creative ‘flashes’ of insight: serendipity XE "serendipity" .

Open to criticism, able to criticise

A study may be reliable and valid, and yet not assessable. An important criterion of demar​cation is Karl Popper XE "Popper, Karl" ’s ‘refutability XE "refutability" ’ (openness to criticism, possibility of negation, falsification) of study results.
 At stake is the possibility of counter-examples undermining the general conclusion.

For a long time the opinion prevailed that it would suffice, if the study results could be checked by others (verification XE "verification" ). However, certain statements have been formulated in such a way that they may be verified always: speaking for themselves and by themselves. A well-known example is: “Everything is tripartite”. When an investigator shows in refutation a safety match, the object is broken into three by way of verification. Statements of that type are adding nothing scientific to existing knowledge, according to Popper. In contrast an example of refutable knowledge is Einstein XE "Einstein" ’s theory of relativity, stating that light is bent by mass. Only in the years following publication of the theory this could have been refuted, if at a solar eclipse it would show that a star behind the sun would appear precisely on the moment predicted by the calculations of its course. The star appeared a little earlier, verifying the theory of relativity. Essential in this is that at that moment the possibility existed that the theory was refuted. The proposition was risky XE "risky(proposition)" 
In adddition to verifiable and open to criticism by third parties, scientific statements should also be critical themselves. The falsification principle of Sir Karl Popper is not only a passive, but also an active one. This means that science is open to both confirming and refuting existing opinions and views, for the time being seen as hypotheses. By checking them empirically or in terms of logical consistency, these hypotheses can be unmasked with more certainty as true XE "true"  or false XE "false" . The potential to get away from myths is an important characteristic of science. This brings the criterion of scientific relevance into view.
Scientific relevance XE "relevance(scientific)" 
Scientific study should widen and deepen development of the scientific discipline. The renewal or deepening may comprise contributing to the development of theory (generation of new knowledge, refuting or amending existing views), new methods and techniques of study, policy instruments and product development. Study limited to inventory of data is widely disregarded as scientific study. Even if the criteria of a methodological approach: reliability (objectivity, verifiability) and validity are honoured, scientific relevance is low, if it cannot criticise any existing suppositions. By itself this has nothing to do with social relevance XE "relevance(social)"  or ethical admissibility XE "admissibility(ethical)" : the contribution to improvement of the quality of life. At a level of low scientific relevance this might be high.

Differences between research and design

In spite of kinship between research and design differences apply:

1 The primary product of research is general knowledge in the form of probability XE "probability" . In a more narrow sense it is also the description of existing reality or truth belonging to it. This know​ledge may, or may not be applied in (design) practice. The primary product of designing is the representation of a possibility XE "possibility" ; also if it is not a likely one. A design demonstrates what is possible and thus may become reality. Knowledge of what is probable is always incorporated in a design, often implicitly; e. g. that a brick can endure a well defined pressure.

2 Research deals mainly with analysis XE "analysis" ; with a design process the focus is on synthesis XE "synthesis" . Analysis (etymologically ‘loosening’) severs a phenomenon from circumstance (context XE "context" , set of conditions XE "conditions" ) and components XE "component"  (reductions XE "reductions" ) that are different elsewhere, in order to retain what may be made comparable fit for study (operational XE "operational" ). That enables (ceteris paribus) statements that may be generalised. Synthesis integrates diverging requirements and interests, but adds in passing also conditions leading to new consequences for use and experiencing. Continuously the design process offers new opportunity, not be described ex ante and often not in words.

3 Research strives towards development of knowledge that may apply in several contexts XE "context" . Research deals mainly with reality and experiences (empiry XE "empiry" ). Thus, this research is empirically orientated and its thrust is towards probability. What the reality should be like may also be subject of research. From social goals and norms (points of departure XE "points of departure" ) one reasons backwards to means for reaching them (normative study XE "study(normative)" ). The personal opinion of the researcher, however, is not allowed to play a rôle in the interpretation of the data of the study (objectivity). In order to restrict an explosion of possibilities caused by combinatorics, designing is almost by definition coloured by personal preferences (selective attention XE "attention(selective)" 

 XE "selective attention"  for empirical facts) of the designer (subjectivity XE "subjectivity" ). Designing may be normatively biased; a characteristic it shares with the arts XE "arts" .

4 Usually different methods and techniques are employed in research and design. For instance: research of the literature XE "literature(research)" , polls XE "polls" , interviews XE "interviews" , measurement XE "measurement"  of characteristics of a building, and experimenting XE "experimenting"  are common study methods. Common design methods include usage of metaphors XE "metaphors" , adapting existing types XE "types" , or application of design principles XE "design(principles)" . Lynch XE "Lynch" 
 proposes for example design principles in order to create a ‘legible built environment XE "built environment(legible)" ’.

Design as a science

Given what was suggested until now, it is obvious, that designing as an activity, and a design as a product of this activity can only pass muster as a science, if the usual criteria for scientific activity have been obeyed. In an Advice of the Working Group Criteria Designing Disciplines (December 1999) this position is taken.
 If a (tentative) design applies for being branded as result of scientific activity, it should comply with general requirements put to the scientific approach, to wit: inter-subjectivity, reliability and verifiability in an empirical sense. ‘Inter-subjective’ was defined by that group as ‘interpreted by different people in the same way’. ‘Reliable’ means here that the design demonstrates under different circumstances determined ex ante, behaviours that also determined ex ante. Verifiable points to the description of the design in terms of the grounds on which the decisions have been taken, including validity and tenability. Additionally, ‘verifiable’ includes, that the design can be specified according to concrete situations and can be generalised to possible applications in different situations or contexts. The working group derived the following concrete criteria:

· Novelty XE "novelty"  vis-à-vis state of the art of technique and originality

· Design methodological approach XE "methodological approach"  with a subjectivity that is argued

· Construction and materialisation XE "construction and materialisation"  in reality, if applicable

· Evaluation XE "evaluation"  of actual performance of the design, compared to the performance intended

· Integration XE "integration"  of design, development and study

· Integration of designing on different levels of scale XE "scale(levels)"  (vertical integration XE "integration(vertical)" )

· Integration of partial designs XE "designs(partial)"  and aspects (horizontal integration XE "integration(horizontal)" )

· A vision on future development of the domain – in terms of design, discipline and science – the programme deals with.

To judge a design on these criteria, its presentation should include a description giving attention to these aspects.

During the EAAE Congress, mentioned earlier, ‘Doctorates in design and architecture’, comparable criteria emerged. Many scientists and designers agree that a design as a produce of scientific work should be based on a transparent process that may be assessed; a logically valid argumentation and accessible source of documentation. Originality, validity, economical use of means, clarity as to the underlying values and openness vis-à-vis verification and refutation are widely accepted criteria.

Nevertheless these conventional criteria allow some remarks. They have been strongly suggested to non-designing XE "non-designing" , truth directed XE "truth directed"  disciplines with a preference for general knowledge XE "knowledge(general)" . This may be a consequence of the fact that a lot of design related study XE "design related study"  has been done by social scientists, organisation experts, historians and technicians, not by the designers themselves. There must be something left over concerning design itself.

Restrictions to reliability

For multi-functional facilities XE "facilities(multi-functional)"  or facilities used during a very long period, leaving open more possibilities of usage XE "usage(possibilities)"  than foreseen, causes the requirement of reliability to be discussed. Someone immediately sees these possibilities, someone else after some time. A great number of possibilities of use and freedom to choose XE "choice(freedom)"  between them restricts reliability. The value of a multi-functional design sometimes increases with the number of possibilities XE "design(value(use(possibilities(number))))"  of use in different contexts (robustness XE "robustness" ). By the same token, a conflict between this robustness and the reliability of the assessment may exist when evaluating an architectural object. Mono-functional facilities like a public water closet on the other hand may be evaluated reliably up to a point. 

Restrictions to validity

Usage of an architectural design is, then, even more context sensitive XE "context sensitive"  than, for instance, usage of a petrol engine and consequently difficult to generalise. What works in one spatial, ecological, technical, economical, cultural and political context needs not to work the same way elsewhere. While architectural designers are hired particularly for solving, in a unique way, problems connected to place and context in a dynamic and many-faceted society, the classic empirical scientific striving towards statements that can be generalised may be frustrated.

There is an important distinction between the modalities “to be” and “can”. Everyone senses the incorrectness of the statement “That is not so, therefore it cannot be done this way”. Between empirical and technical sciences there is an important difference in modality XE "modality" .
 What is probable XE "probable"  inter-subjectively is per definition possible XE "possible" , but what is possible is not always probable. Improbable possibilities XE "possibilities(improbable)"  are seldom inter-subjective, as long as they have not been demonstrated by realisation. Before demonstration just a belief XE "belief"  applies (with the possibility of realisation XE "realisation(possibility)" ).

Designing concentrates on discovering these improbable possibilities. This puts the criterion of inter-subjectivity into jeopardy. Even after realisation proving the possibility of spatial construction inter-subjectively, the use of the facilities built in its parts is in principle unpredictable, as long as one believes in the freedom to choose XE "choice(freedom)"  on behalf of users. The value of an architectural design is determined by the degree in which the design offers its user new possibilities to choose from. A home does not cause XE "cause"  homing, it just makes homing possible. By the same token, design thinking is less focused on causality XE "causality"  than on conditionality XE "conditionality" .

Restrictions to evaluative potential

A final remark regards verifiability in the case of categories which are not to be compared. Each and every design features elements like usefulness, beauty and sturdiness, that cannot be compared.
 Nevertheless, it is precisely the way in which these incomparable categories XE "incomparable categories"  have been unified consistently within a specific context that determines the value of the design XE "design(value)" . Before the building can demonstrate its value on the market ex post, the validity of considerations between these principally incomparable categories and defending them can not be objectified XE "objectified" . Even if a building proves its value this way, this does not ensure that the experiment will lead to the same result somewhere else. In addition, it often happens that context specific reference material XE "reference(context(comparable))"  is lacking against which a design before execution (ex ante) can be checked, when thorough evaluations of comparable cases after realisation (ex post) are absent.

Criteria for design related study ex post

A scientific design should not be required to meet the criterion that its result is probable XE "design related study(probable(design))" , as is the case of a study carried out in an empirical context. This puts a number of scientific criteria mentioned into jeopardy. There is even no need to require that a design is desirable XE "design related study(desirable(design))" , while improbable innovations often may not be imagined before they are proposed in a design. This is a crucial function of scientific design XE "design(scientific)" . As long as one does not know what is possible, one cannot know what one wants.

However, one must require that realisation of the design in one context or another is possible. The question is whether it must be socially possible XE "design related study(possible(socially))"  at the same time. What is socially not feasible at present may become so when the possibilities have been brought into light. Even the question whether a design is economically feasible XE "design related study(feasible(economically))"  at present is no scientific yardstick, although a perspective may be required within which realisation may become possible at a certain time. Associated with this one should not require that the design has also been developed in a goal-directed XE "design related study(goal-directed)"  way based on a statement of problems XE "design related study(problems(statement))"  and aim ex ante (programme of requirements XE "design related study(programme of requirements)"  or brief XE "brief" ). Rather, paradoxically, this pre-supposes an imagination of the result ex ante (hypothesis). It may be an experimental study XE "design related study(experimental)"  orientated to a means with uncertain functions XE "functions(uncertain)"  as a result.

It is in order to ask which criteria remain. There are less of them than in empirical study, but from a viewpoint of the requirement of completeness XE "design related study(completeness)"  there are also more. A suitable and extensive survey has been given by Eindhoven Technical University.
 We restrict ourselves here to a minimum based on experience with evaluating matriculation designs and designs in other educational projects.

The following general criteria for technical university design on the level of a dissertation could apply to all technical sciences:

A. The scientific design should be understandable XE "design related study(understandable)"  to others in the culture given so that it can be judged by them (to be expressed in a rich way) and, therewith, open to control XE "design related study(open to control)" , criticism and XE "design related study(open to criticism)"  refutation XE "refutation" .
 The scientific design has been drawn up, documented XE "design related study(documented(design))"  and discussed by the designer with a clarity sufficing for a potential refutation. A possible refutation by third parties does not need to be a blemish on the proof of academic competence XE "design related study(competence(academic))" . To this criterion belongs the possibility of retrieving the sources XE "design related study(possibility to retrieve sources)"  on which the design and its argumentation is based. The requirements of the design drawing as a document to be judged scientifically are further detailed in Chapter .

B. The academic design should bring possibilities XE "design related study(possibilities)"  to light that are essentially new (‘invention XE "invention" 

 XE "design related study(invention)" ’ or ‘find XE "find" ’). This novelty XE "novelty"  value should show by comparing it to an added, accompanying, inventory of similar existing designs in order to provide the person evaluating with the wherewithal for his task. The technical-scientific design should bring improbable possibilities XE "design related study(possibilities(improbable))" , those not to be deducted by mere prognosis XE "design related study(prognosis)" . With this, the novelty value exceeds new knowledge (discovery XE "discovery" ) of phenomena at empirical study, probable XE "design related study(probable)"  by themselves.

C. It should be made acceptable that these possibilities are presently technically viable XE "design related study(viable(technically))" , at a future time economically and in any perspective XE "design related study(perspective)"  as well as socially XE "design related study(viable(socially))" . The design should include a vision on the range of technical execution XE "design related study(execution(technical))"  and social implementation in that perspective XE "design related study(implementation(social))" .

D. The design should include an effect analysis XE "design related study(effect analysis)"  (for an evaluation ex ante, see Chapter ) of this book). This analysis should minimally include a physical (spatial, ecological, technical) and a social (economical, cultural, political) effect XE "effect(physical(spatial, ecological, technical) social(economical, cultural, political))"  in different perspectives. These effects may be intended XE "design related study(effects(intended))"  in the first stage (potential of the site, intention, social need for the programme) and unintended XE "design related study(effects(unintended))"  afterwards. The effect analysis XE "effect analysis"  comprises particularly the unintended effects; for the intended ones, relevant during the comment on the design and the argumentation, would lead to circular reasoning. Unintended effects may be judged negatively afterwards in certain perspectives. They cannot be a basis for discrediting design and study competence XE "competence(study)" . If demonstrated by the designer himself, on the contrary, it should be regarded as a proof of a scientific propensity XE "propensity(scientific)" . Additional illustration on effect analysis is given in Section .

E. The intended social effect should be admissible in terms of ethics XE "ethics" . Of the unintended effects the ethical admissibility XE "design related study(admissibility(ethical))"  should be checked.

Criteria for design related study ex ante

One should also distinguish – next to evaluations before and after execution – between evaluations of a design related study ex post and a proposal XE "study(proposal)"  for such study to that effect before a design has been made. Judging a study proposal in advance is more difficult since there is less material at hand: it is just a promise of a study. In spite of that many study committees daily face the task of judging the potential and relevance of study proposals. Authorities distributing budgets always wrestle with the difficulty that a study proposal can not yet be judged on its result: the criteria of paragraph 0 can not be applied.

This book was written in the framework of the pilot project ‘The Architectural Intervention’; a number of workshops where teachers and students study and publish together.
 The project proposals have been judged ex ante as a study proposal by the Methodology Committee of the pilot project for admission to the pilot project according to the following criteria.

A Affinity with designing XE "study proposal(designing(affinity))" 
Affinity with designing can be shown from at least two images XE "images(designing(affinity))"  (photo’s, drawings), which are somehow comparable XE "comparable(images)" , or which in previous studies stood for reference XE "study proposal(reference(images))"  or design model for an important field of interest from the participating researchers/graduate(s) and for the studio as a whole. The images may be a portrayal of different locations (at any scale), but also from the same location in two development phases. A correct way to do this is an entry in the Interactief Beeld Archief XE "Interactief Beeld Archief"  (IAAI XE "study proposal(IAAI)" , see the Internet site).

B University latitude

University latitude XE "study proposal(university latitude)"  can arise from a specification of the context and the perspective of the research, from participating disciplines and contacts with (inter) faculty research and graduating in the studio. An external referee XE "study proposal(referee(external))"  can take on the rôle of an imaginary assignment initiator XE "study proposal(assignment initiator)"  if (s)he is prepared to remain involved with the research/ graduation up until the final publication.

C Concept formation and transferability.

Concept formation XE "study proposal(concept formation)"  with regard to design-orientated thinking follows the course of describing to accurate formulation in key-words XE "study proposal(key-words)" . Concepts are defined, or, if they cannot yet be defined, receive a conditional ‘position’ 
(see page 41). Implicit, not commonly accepted assumptions such as the supposedly self-evident conditional and causal connections are made explicit. Scale falsification XE "study proposal(scale falsification)"  and overlapping concepts XE "study proposal(concepts(overlapping))"  are avoided. What is stated as desirable, possible or probable is differentiated as such. That which can be expressed in an image XE "study proposal(expressed(image))" , is not solely verbally expressed XE "study proposal(expressed(verbally))" . In this case an image is made accessible by means of an unambiguous legend XE "study proposal(legend)"  or drawing code XE "study proposal(drawing code)" .

D Retrievability and Accumulating Capacity

A correct way to reach retrievability XE "study proposal(retrievability)"  and accumulating capacity XE "study proposal(accumulating capacity)"  is a personal internet site XE "study proposal(internet site)"  for each individual researcher with respect to the research/graduation and a site for the researcher studios and projects as a whole.

Referring to other authors

Provisional literature lists XE "study proposal(literature lists)"  should be equipped with a number of key-words XE "study proposal(key-words)"  per title, from which it can be deduced that the proposal makes an input, uses, assesses or attempts to reject.

Making one’s own publications retrievable

An accurate, distinct and sigificant title XE "study proposal(title(significant))"  for the project and for the sub-researches within the project should be found. A determination of identity XE "study proposal(identity)" , not a solitary example but the placing within or beside an existing research, as well as a series of key-words, which reproduce the fascination XE "study proposal(fascination)" , knowledge XE "study proposal(knowledge)"  and the presentation XE "study proposal(presentation)"  of the researchers’ questions are required. Reference words or distinguishing features relative to the design in the drawings and sub-projects, allow them to be retrieved in an image archive XE "image(archive)"  by differently orientated researchers. A few of these key-words can be elaborated upon in an explanation, which reproduces the theme XE "study proposal(theme)" , the study question XE "studyproposal(question)"  and the study approach XE "studyproposal(approach)" .

E Methodical accountability and depth

Such accountability XE "study proposal(accountability)" , of the way in which (using which method XE "study proposal(method)" ) one will arrive at a result, should make possible that someone else using the same method can (not: will) arrive at a similar outcome.

There should be evidence to which extent the study is aim-orientated XE "study proposal(aim-orientated)"  or means-orientated XE "study proposal(means-orientated)" , empirically orientated XE "study proposal(empirically orientated)"  or orientated towards the development of means of design XE "means of design" . In the first case the starting points must contain a problem proposition XE "problem proposition"  and an objective proposition XE "objective proposition" . An hypothesis XE "hypothesis"  and a research method XE "research method"  must be specified.

A collective starting point for means orientated study XE "means orientated"  can be perceived as follows: a location or a category of locations should become more meaningful XE "meaningful"  using the design - for whatever purpose - than the current interpretation XE "interpretation(current)" . The hypothesis of means-orientated research is always ‘There are means of design for different purposes to come’, which must be proven by the design.

The depth of means-orientated research can be proven with at least two criteria of each drawing, whereby they can be compared XE "comparison(criteria(drawings))" . Their differences or transformation can be evaluated and an explanation of the manner in which (method used) they can be compared XE "compared(drawing)" .

This explanation can concentrate on the framework, the research field to which the comparison is reduced (for example a building physics, history and functionality comparison). This can also be used in order to specify which internal or external study programmes XE "study proposal(study programmes)"  will be linked to.

F Ability to be criticised and to criticise

Ability to be criticised XE "study proposal(ability to be criticised)"  (ability to be refuted XE "study proposal(ability to be refuted)" ) offers others the opportunity to selectively make progress by building upon technical scientifical know-how and knowledge (accumulation XE "study proposal(accumulation(know how, knowledge))" ) obtained through study. Statements are only of a scientific interest when they are bold XE "study proposal(bold)"  and do not solely use risk-free citations XE "study proposal(risk-free citations)" , self-evident aspects XE "study proposal(self-evident aspects)"  or even clichés XE "study proposal(cliché)" , on the contrary, statements must question these. This daring XE "study proposal(daring)"  must not only be apparent in the project design but in particular during execution.

Ability to be criticised can be shown from a readiness and initiative to expose the results in their consecutive phases, to publish XE "study proposal(publish)"  them for instance on the internet XE "study proposal(internet)"  in a refutable manner, and in this way open them to criticism in all phases of the research even though these phases are unripe. Drawings and arguments must not conceal their weaknesses. 

G Convergence and limitations

5 A proposal for the nature of the end product XE "study proposal(end product)"  is required with a summation of the sub-projects XE "study proposal(sub-projects)" . Questions to be answered in the proposal are:

· Who is ultimately responsible XE "study proposal(responsible)" , who takes part, how often do they meet, what do they organise, how do they divide the common tasks, how is a synergy XE "study proposal(synergy)"  created, which facilities XE "study proposal(facilities)"  are desired?

· How is it to be represented XE "study proposal(representation)"  (on the website XE " study proposal(website)" , in book XE "study proposal(book)"  form, in a conference XE "study proposal(conference)" )? 

· How do the sub-projects converge XE "study proposal(converge)" ?

This methodology book tries to help.

E. Making 7 criteria for study proposals operational

F. Concept advise VCW 2005-03-24

Dear Mr. Beunderman,

We will make a VCW website with a Delft Review of finished graduate studies, finished PHD studies, articles, books or designs relevant to our research portfolio, links to all websites of the Faculty’s PHDs, and relevant VCW documents.

We advise you not to deal with any PHD study proposals as long as the candidates do not have utilised the possibility, currently offered by the Faculty, to make a personal website, with the following contents:

A. their previous personal work analysed as their field of abilities and shortcomings;

B. a summary of references, design and research precedents being object of their personal fascination analysed as field of design means to be utilised or studied in their next projects;

C. their view on probable and desirable futures in terms of management, culture, economy, technology, ecology and space on different levels of scale raising a reported field of problems and a field of aims possibly met by their abilities and the design means of their fascination;

D. their critical view on the research portfolio and scientific climate of our Faculty and the Chair they like to join as context of discovery or invention to realise their ambitions;

E. a critical review of its achievements and possible future advancements compared with those of the international scientific community;

F. their preliminary proposal for a PHD study, expressed in one concise and bold proposition or hypothesis
 to be defended in different scientific fora with no more than one A4 page of explanation
.

By 9 months after the preliminay proposal we will give a negative advise to go on with the PHD project if:

G. the candidate’s website does not contain:

1. an updated version of A-F;

2. reports of own defenses in front of different specified scientific fora and cashed criticism;

3. an updated and elaborated PHD study proposal with all currently required information;

4. all Faculty correspondence about the project;

5. reports of regular guidance or external advise, their conclusions and appointments;

6. 4 contributions per year to our Delft Review;

7. progress;

H. the candidate’s website does not convince us of:

1. affinity with designing;

2. university latitude;

3. ability of concept formation and transferability;

4. retrievability and accumulating capacity;

5. methodical accountability and depth;

6. ability to criticise and to be criticised;

7. ability to converge and limitate;

I. the chosen scientific fora mentioned above did not show the quality of competent, rigorous and constructive criticism;

J. the promotor and candidate did not send us an updated and elaborated PHD study proposal with all currently required information in hard copy.

We will check the websites of PHD candidates in all stages unannounced at irregular times and give you a negative advise to go on, if they are not updated with the items above.

On behalf of the VCW,

Prof.dr.ir. T.M. de Jong, Chairman 

G. Opposability of propositions in the Doctorate Regulations
 

Prof. Taeke M. de Jong, member of the Board for Doctorates

The Board for Doctorates of Delft University of Technology meets once a fortnight and is chaired by the Vice-Chancellor. This Board formally appoints the supervisor(s) for each doctorate, nominates the members of the Doctoral Examination Committee and decides whether the candidate should be granted the title of Doctor. During the public defence of the thesis, it is represented by the Doctoral Examination Committee.

The Board for Doctorates also issues the Doctorate Regulations, and revises these from time to time. The last major revision was that of 1 September 2004. The propositions appended to the thesis were discussed repeatedly by the Board during the 2 years preceding this last revision. Propositions from the theses currently under review have been a constant point on the Board’s agenda for more than a year. To ensure the quality of the propositions, the supervisor is already required to sign a statement confirming that the propositions are regarded as ‘defendable’. This formulation has now been changed to ‘opposable and defendable’
. The author explains the reasons for this change on behalf of the Board. 

Concerns about the quality of the propositions appended to the thesis

The Board for Doctorates has had concerns about the quality of the propositions appended to theses for some considerable time. The Board's concerns were such that it even considered the possibility of removing the obligation to produce such propositions from the new Doctoral Regulations. Weak jokes or statements that might give offence to many people have been submitted as propositions; in the opinion of the Board, these did not contribute to the academic objectives of the graduation ceremony or the good name of our University. This does not mean that none of the propositions appended to a thesis may be humorous. On the contrary, every joke is characterized by a change in assumptions during the narrative, and the primary task of science is to replace existing assumptions by hypotheses that show empirical reality and its technical potential in a new light. The testing or verification of such hypotheses is its second task. A proposition casting new light on our preconceived ideas lends itself very well to a humorous formulation, but humour is not the primary objective of scientific propositions. The origin, purpose and meaning of the propositions appended to a thesis are still relevant today (perhaps more so than ever, in a world where popular myths are disseminated so rapidly), but they do not always receive due appreciation.

The function of propositions

Until the 19th century, theses consisted solely of propositions. (After all, the basic meaning of the word “thesis” is “proposition”.) It was only later that these propositions were preceded by written explanation and empirical testing or logical proof. As the thesis grew into its present form, the propositions came to be regarded as less important and were banished to a separate sheet included with the thesis. Many candidates find it hard, after completion of a prolonged investigation, to go on to formulate propositions that can spark a scientific debate. After so many years of research, they would seem to be left with no unanswered questions. While their thesis then demonstrates their ability as a researcher, it gives no evidence that they are able to formulate hypotheses that would serve as a challenge to further investigation. The hypotheses underlying a doctoral study are developed with the necessary guidance, and are no longer explicitly discussed during long periods of investigation. It is precisely the ability to pose scientific questions oneself that is tested by the formulation of bold propositions and their defence in public.

The importance of opposability

To this end, the propositions appended to a thesis must not be only positive statements that can be defended within a certain field of science, but must also be challenging. For example, the proposition ‘the sun will rise tomorrow’ may be defendable but it is not at all challenging in the current intellectual climate and could never trigger a debate of pros and cons capable of advancing the boundaries of science. The new version of section 17.1 of the Doctorate Regulations therefore states that propositions appended to the thesis must be not only scientifically sound and defendable but also opposable. The supervisors must confirm that the propositions meet both criteria. The Board for Doctorates hopes that this simple requirement will eliminate many half-baked propositions, and give propositions in general more scientific weight. In fact, the demand that propositions must be opposable as well as defendable adds two further requirements: decisiveness and boldness. The Board for Doctorates also permits normative statements, i.e. the proposition may state not only an empirical truth or a technical possibility but also a moral desirability. The criteria of decisiveness, boldness and defendability apply to all three types of statements, though they will be illustrated below mainly with reference to empirical truth.
 

Decisiveness

A proposition may be said to be ‘decisive’ if for example it is true or false (i.e. not a question, exclamation or command) and without tautology or attenuating qualification such as ‘often’, sometimes’ or ‘to a considerable extent’. Vague quantors cannot be refuted by opponents during the public defence of the thesis, and must therefore be regarded as ‘not opposable’. If necessary, a proposition may contain the qualifier ‘generally’ or ‘usually’, since this means literally ‘in more than 50% of the cases’, but such probabilistic quantors make both opposition and defence impossible when the relevant statistical data are not available during the debate. A proposition with existence quantor (there is a case where ... applies) is only opposable when no example is yet known (e.g. before 1988: ‘a proof of Fermat’s last theorem exists’). In fact, such propositions are very appropriate for a university of technology, for inventions and designs. They have the general form “There is a possible method (or technique) to ...”. A generalizing al-quantor (it may be stated in any case that …) challenges the opposition to present counter-examples. When the proposition does not contain an explicit quantor, an implicit al-quantor may be assumed, though the opponent would do well to ask the candidate “Does this apply in all cases?” before producing his counter-example. Such a debate is scientifically productive when it clarifies the assumptions under which the proposition applies and those under which it does not. If a counter-argument is produced, the candidate can reformulate the proposition to “Apart from such and such a case, it may be stated that …” and invite the opponent to find a further counter-example. If the revised proposition stands up to attack, it has been successfully refined and may be regarded as a ‘triumph of science’. It would be appropriate in such cases to reprint the propositions and send all the initial recipients a copy, to demonstrate that the tradition of defending and opposing the propositions appended to a thesis is not merely an empty formality. 

 

The challenging nature of propositions

To state that a proposition is ‘challenging’ means that there is some doubt about its scientific truth or falsehood, so that arguments for and against it can be weighed against one another. If there is absolutely no doubt about the truth of a proposition, it no longer has any relevance for the advancement of science. A proposition assumed by everyone to be true can be defended, but there is no point in investigating it any further. Conversely, a proposition that is clearly false does not come into consideration for further investigation. It only becomes scientifically interesting if some doubt exists as to its truth. A scientific hypothesis (literally sup-position) to be tested by investigation is thus challenging by definition, since otherwise there would be no point in the investigation. The most valuable propositions are those which are generally regarded to be untrue (such as the views put forward by Copernicus in his time) but which, possibly on the basis of new evidence, turn out to be defendable. One would be fortunate to come up with discoveries of this magnitude today! Such propositions demonstrate the candidate’s critical and innovative approach and his or her ability to advance the boundaries of science. It would be useful if the candidate were always to formulate the central hypothesis of the thesis in extreme terms, ‘sailing as close to the wind’ as possible, and to present this as the first proposition. For example, if the thesis offers the solution to a problem, the first proposition could state that this is the only or the best solution. Such a statement would not be appropriate in the body of the thesis, which must aim at scientific exactitude, but is acceptable in a proposition which, as we have noted, should be scientifically sound but also challenging. Subsequent propositions may concern matters not dealt with in the thesis, and indeed belong to other scientific disciplines. For example, the candidate may question the validity of the results of other investigations, possibly in fields other than his or her own, which may be cited in the proposition. If a direct quotation from another investigator’s results is given in a proposition, it would be gracious for the candidate to invite that investigator to oppose the proposition in question from the floor during the public defence of the thesis.

Defendability

The ‘defendability’ of a proposition, on the other hand, means that while the truth of the proposition is not self-evident (i.e. the proposition is challenging in the sense used above), sound scientific arguments can be advanced in its favour. The field of science in which these arguments are valid (not necessarily ‘reliable’) and defendable should be mentioned explicitly in the proposition (e.g. ‘in psychology’). This will serve to limit the number of playful propositions and allows the candidate to show that his or her insights extend beyond the boundaries of his or her own domain (universitas). In this context, ‘defendable’ also means ‘morally acceptable’. When approving the propositions, the supervisor must consider to what extent it is appropriate for the candidate to include normative statements among the propositions to be defended during the graduation ceremony.

The utility of clear-cut formulation

It may be hoped that the new requirement of opposability will reduce the number of propositions that could be appended to a thesis to a subset of the original population that is more useful from a scientific and teaching point of view. It will not however make it any easier to formulate the propositions. The candidate must possess the ability to appreciate both sides of an argument here. Anyone who has ever organized a debate will know how hard it is to formulate a proposition that one person is prepared to defend and another is equally prepared to attack. If moreover one half of the audience supports the proposition while the other half opposes it, it may be concluded that the proposition is socially relevant and the audience will listen to the arguments put forward with full attention. Precisely the same holds true for scientific relevance. While sowing division is regarded as reprehensible in political terms, only propositions that engender strong differences of opinion lead to truly worthwhile scientific debate and research programmes that society is prepared to fund. Too much money has already been spent in the past on underpinning self-evident facts. It is precisely the facts that are not self-evident that are relevant for scientific and technological research.

Prof. Kroes has kindly offered to organize a course that will help candidates to formulate opposable propositions as defined in the new Doctorate Regulations and to train them in scientific debate. The Board for Doctorates recommends candidates to follow this course, in the hope that this will lead to an improvement in the quality of the propositions appended to theses in coming years.
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Theme architecture 

Mission Statement

problem(reflexive practice(architectural knowledge(academic context, professional practice)(social systems(historical genesis))
))

object(architecture, city)(cultural and social systems(condition(postmodernism)))

limitation(modernism, postmodernism)(century20|21)

method(operative criticism(Tendenza(Italy(1970s)), planning a poetical tendency(analysis(architecture)))

poetical
 tendency(anticipated(architecture(structure)),
analysis(historical(program(distorted, finalised)))

cumulation(operative criticism(pragmatic and instrumentalist tradition(results(operative criticism))))

aim(planning future(operative criticism(history)))

Participating Knowledge Areas

Faculty of Architecture(Architectural Intervention(plan analysis(research(education, science, practice))))

research(design)

design(research(programmatic(quantitative), plan-analytical, aesthetic(philosophical)))

critical distance(design, research)(architectural study
(retrospective(hermeneutic practice), prospective(material practice))

scientific design(prospective(urban components, buildings, building elements)(predefined, evaluated))

research(sientific design)(solutions(classes of problems(possible, probable)))(data(collecting, comparing))

result(knowledge, skill)(scientific rules(reliable, valid, critical potential))(definition(context, perspective))

object(architectural design(context, rubustness(perspectives)))

method(context of discovery(team(university, construction)))

architecture(proposal(specific problem
))

design(reduction(complexity)
)

research(reduction(‘everything’), production(complexity)
)
research programme(critical distance)

Et cetera.

I. Syntactic key words
Introduction

Syntactic key-words clarify arguments, they help retrieval, understanding and operationalising scientific texts and images in urban, architectural and related technical design.

In mathematics and formal logic expressions like

y(x)

are used as ‘y as a property (characteristic, quality) of x’. An expression like that is called a ‘full-sentence function’. It is not yet a definition. In mathematics a definition could be expressed in a ‘function’:

y := f(x).

A function defines a property y as a function(working, action, output or result) of x(independent variable, actor, input, condition or cause).

In mathematics a function can be operationalised by ‘operators’ like +, -, x, /, square, root and so on, for example:

f(x) := x2
This paper discusses how to use full-sentence functions as key-words for retrieval, understanding and operationalising scientific texts, images and study proposals in urban, architectural and related technical design.

1.1      Full-sentences

For that aim we interpret a full-sentence function primarily as a full-sentence in every day language.

A full-sentence in daily parlance has an active subject (x), a suffering object (y) and a verb.

The verb in the full-sentence function y(x),  is expressed by brackets.

Form follows function. ~ form(function)
That means, that its meaning, the working itself, is left aside (except its direction). It could be operationalised later. Just this opens great opportunities to name vague workings supposed in texts and images we cannot yet define.

In that way many vague study proposals and more elaborated scientific texts were earlier extracted in full-sentence functions, for example:

landscape(villa).

To emphasise the key-word character of the expression as a whole spaces before and after the brackets in the representation are omitted.This full-sentence function could be read as: ‘A landscape as a working of a villa’.

Whether that working is a visual, psychological or physical working is still left aside.

It could be used naming any characteristic that can be read from an image, a photograph or design.

It could also be used as a short representation of a study proposal that aims to study any impact of a villa in a landscape. In that sense the expression also represents a question: ‘How does a villa influence the landscape?’ This question is different from the one represented in:

villa(landscape).

When a text, image or proposal concerns an interaction without presupposed direction between both one simply uses the key-words both subsequently.

villa(landscape)

landscape(villa)

The concept of ‘property’ is considered as a ‘working’. In the expression y(x), y as a working of x, y is seen as property. Taking reversally the property as a subject: y as a working of its property emphasises our selective cognition (pars pro toto): ‘y as far as to be recognised by its property x’. Within the property we ourselves are the active subject as beholder. The next passage illustrates this reversal use:

‘…“Ex-ante” evaluations are increasingly being carried out as part of the design process XE "design process(ex ante evaluations)" , because their use leads to better insight into the effects of the dynamic properties of the building XE "building(dynamic properties)" 

 XE "dynamic properties of the building"  than the usual static design methods XE "static design methods" …’
dynamic properties of the building  building(dynamic properties)

Negations (‘not’, ‘lacking’) or antitheses (‘versus’) are logical operators. They can be omitted, because they are enclosed in the brackets as verb:

‘…This lack of a direct causal relationship XE "causal relationship(series of actions, result)"  between series of actions and result is a problem in business management XE "business management"  with regard to the empirical model. …’ XE "empirical model" 
causal relationship(series of actions, result)

Operators of formal logic (‘and’, ‘or’, ‘if … then …’ and so on) symbolised by brackets give them a direction of working. To neutralise that pre-supposed direction one have to mention the keyword twice, the second time in reversed order. Normally an index of key-words presoppose operators of set theory (‘part of’, ‘enclosing’). The brackets could furthermore replace the words ‘of’, ‘in’ or ‘by’ if they have an active connotation:

the word ‘of’

variety of visions  visions(variety)

vector of movement  movement(vector)

technology of communication  communication(technology)

focus of research  research(focus)

pattern of urban centres  urban centres(pattern)

methods of decisionmaking  decisionmaking(methods)

portfolio of projects  projects(portfolio)

the word ‘in’

participators in planning  planning(participators)

the word ‘by’

study by design  study(design)

representation by words and/or drawings  representation(words, drawings)

However, the profit of using full-sentence functions is in this case limited. Sometimes it is better to use the form of every-day language. Often normal key-words will be satisfactory. It is not the intention to argue that every-day language can be missed. Full-sentence functions need every-day language to fill the ‘atoms’ in the line of argument clarified by brackets. Any word from every-day language, be it a noun, a verb or an adjective can be used as element in a full-sentence function. Adverbs and conjunctions often could be left aside, represented by the brackets as ‘working’.

The greatest contributions of full-sentence functions to retrieval, understanding and operationalising study proposals appear by the possibility of ‘nesting’.

1.2      Nesting

Suppose we would like to study a villa as a working of the landscape, but on its turn the landscape in so far as it is a working of its water-system and history of the landscape:

villa(landscape(water-system, history)).

In this representation the villa is the ultimate passive object influenced by the landscape. The water-system and history are ultimate active subjects, influencing the landscape at last. The landscape itself is active subject to the villa, but passive object to its watersystem and history.

Here we see an example of ‘nesting’, well known from computer languages, that everyday-language does not afford.

If the study only concerns the history of the water-system (and not, for instance the occupation by people) we have to extend the nesting to the third degree:

villa(landscape(water-system(history))).

Suppose we want to include the history and spatial dispersion of occupation in our study, we could express the whole study in one key-word like:

villa(landscape((water-system, occupation)(history, spatial dispersion))).

As soon as we find a constellation of brackets like ‘)(‘ in a key-word, we have to realise that we can express part of it in a matrix. In this case the matrix would be:

	
	history 
	spatial dispersion 

	water-system
	1
	2

	occupation
	3
	4


 

The study now has 4 primary objects as a working from something else, probably to be seen already as chapters in our study report:

1 water-system(history)

2 water-system(spatial dispersion)

3 occupation(history)

4 occupation(spatial dispersion)

A drawn matrix represents 2 or at the most 3 dimensions represented in 3D, but a full-sentence function can indicate more dimensions. However, it does not fill, but only names the dimensions to be studied. To elaborate its mutual workings we need the study, text or the image it refers to itself.

1.3      Kind and direction of working

The kind of working does not have to be causal: consequence(cause). In the expression landscape(water-system(spatial dispersion)) the water-system is not supposed to be historically caused by its spatial dispersion. The study concerns the spatial dispersion as an actual condition for the water-system and its working to find out how that influences the landscape now. If we were more interested to study the cause of the actual spatial constellation of the water system, hypotheses could be summarised like:

 water-system(drainage(spatial dispersion(occupation(history))))

occupation(spatial dispersion(water-system(drainage(history))))

The difference could be according to the different suppositions (hypotheses) of an urban planner and a civil engineer (occupation caused the water system versus drainage caused special forms of occupation).

Full-sentence functions leave aside the kind of working, but they nevertheless indicate a direction of the working studied or aimed. The sequence of words in a full-sentence function has thereby great impact on the type of study concerned. The type of study from chapter 1.3 changes dramatically when the key-word were:

villa(landscape((history, spatial dispersion)(water-system, occupation))).

The primary objects would be:

1 history(water-system)

2 history(occupation)

3 spatial dispersion(water-system)

4 spatial dispersion(occupation)

Considered as hypotheses these expressions indicate more causal and empirical study (research), while the earlier ones indicate a more conditional, design oriented study.

This becomes the more clear when one substitutes ‘history’ by ‘design’ (try it yourself).

1.4      Operationalisation

Vague study-ideas have to be ‘operationalised’ to result in an effective and perhaps scientific study. Elaborating such vague notions in full-sentence functions R(x, …) can help to make a personal study programme, to formulate hypotheses and determine the first steps.

The operationalising process contains two important scientific criteria, validity and reliability:

	Validity
	Reliability

	[image: image5.jpg]R(X,Y,2)
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Reality





	R = characteristic to be tested

x,y,z = computable variables wherein the characteristic to be tested is operational.


Whether the working of x, y and z represent R consistently (relatively complete, without overlaps, in logical connection) or not, is a question of validity.

Whether these working variables could be measured or realised in reality is a question of reliability.

The operationalisation of a study programme by full-sentence functions contains elaborating objects without a direct relation to reality consistently into testible or realisable subjects.

Lisette Versteeg and Gertjan de Werk would like to study the vague concept of ‘environmental quality’ for their graduation project. They consider environmental quality to be a working of future value, image value and user’s value:

environmental quality(value(future, image, use))

The first question (about validity) is, whether the ultimate subjects of study (future, image, use) are consistent and do represent the ultimate object (environmental quality) indeed:

valid(consistent, representative).

We leave the second semantic part of the question to the reader and concentrate on the first.

Is a building with a future value during 1 second useful? Perhaps for the image value, but for the user’s value it should stay upright at least say 5 years. So we should conclude:

user’s value(future value(<= 5 years)).

The future value we really mean then appears to be:

future value(> 5 years).

Thinking in workings sometimes leads to more precise definitions.

Furthermore, could image perception be considered as a working of use: value(image(use)) or the reverse? A marketing expert could also argument that a shop nobody can imagine is useless: value(use(image)). What kind of study do we have in mind? Supposed that visual and physical use do not overlap a consistent scheme avoiding this dilemma by shift of definition seems to be:

environmental quality(value(future(>5 years), use(<5 years(visual, physical))))

The second question (about reliability) is: ‘Could we measure or realise the ultimate subjects directly in reality?’ The answer here is still negative, so we have to elaborate them further. The user’s value is operationalised in many studies until nowhttp://team.bk.tudelft.nl/Publications/Syntactic keywords.htm - _ftn1. Therefore we concentrate here on further operationlisation of value(future(> 5 years)).

1.5      The ultimate subject should be measurable or realisable

Richard Koekoek would like to study the future value of VINEX districts realised last years for his graduation project, concentrated on Ypenburg and Leidscheveen. He interpreted future value in the long term primarily as a working of adaptability:

future value(adaptability(whishes, costs))

The operationalisation of adaptability is difficult: any district could be adapted if there is enough money, and future whishes in the long term are difficult to predict. Richard could not find any evidence about these future whishes(housing, facilities, enterprises) and thus the future costs to be made to fulfill these whishes: costs(adaptations(whishes)). Redefining the future value we found a solution:

future value(adaptability(costs(whishes)), freedom of choice to move(districts(diversity(r = 30km))))

The future value of a district is also high when you can move to other districts (radius = 1km) in the region where you work (r = 30km) selling your house to somebody motivated by different whishes. That presupposes a diversity of districts in the region, and that diversity can be measured and realised. Richard is now comparing the districts in the region and will make a redesign for the district in Ypenburg or Leidscheveen that resembles other districts in the region most. In that way he contributes most likely to the future value of all districts in the region. Furthermore he has an argument which district should be adapted first.

The subject nested to the highest degree (ulitimate subject) appears to be the start of the study. That subject is independent variable by the designer or by empirical facts influencing the object of study, to be clarified by research. The ultimate object varies dependent on all other subjects and could be interpreted as the aimed result, the objective to be clarified or realised.

2 EXERCISES

2.1      Making abstracts from texts

Make an abstract of following text fragments from ‘Ways to study and research’http://team.bk.tudelft.nl/Publications/Syntactic keywords.htm - _ftn2 in full-sentence functions and try to find the passage via the index of that book. Add the author. First mark the key-words with a marker, then write them down next to the text in the supposed order of working, then add brackets and comma’s.
‘… the choice of installation system must be made at the Preliminary Design stage XE "preliminary design stage" 

 XE "installation(system choice(preliminary dsign stage(data(final stage)))" . In practice, this is only possible when form and characteristics of the façade (glazing percentage XE "glazing percentage" , type of sunshading XE "sunshading(type)" , etc.) and of partition-walls XE "partition walls" 

 XE "walls(partition)"  and finishings XE "finishings"  (heat accumulating mass, false ceiling, and such) are known. However, these aspects are only considered at the Final Design stage, not earlier.’

‘In architectural education fewer design stages are being gone through. Teaching XE "teaching(project definition, design(spatial, preliminary, final), supposed advisors)"  restricts itself usually to the Project Definition XE "project definition"  (PD XE "PD" ), Spatial Design XE "spatial design"  (SD XE "SD" ) and Preliminary Design XE "preliminary design" . In a small number of exercises a Final Design XE "final design"  (FD XE "FD" ) is made.’

‘Solutions to get the ball rolling tend to be characterised by compromise XE "solutions(compromise, synthesis, decision making(autocratic))"  rather than synthesis, XE "synthesis"  as a result of the autocratic XE "autocratic"  way of decision-making by a limited number of expert designers.’

‘The ordering of the positioning and size XE "positioning(size)" 

 XE "size(positioning)"  of the components constitutes the essence of the design, execution and usage of buildings.’

‘It is precisely by not thinking of architecture that you come to see analogies with other situations that incite new ideas (by seeing it more as X you discover its potential fitness for Y XE "potential fitness" 

 XE "fitness(potential)" ).’’

‘In spite of yourself, you measure every new experience XE "experience(new(foregoing))"  against the quality of all foregoing experiences XE "experiences(foregoing)"  of a like nature, so that your chances of finding something new that is better than what you already know keep diminishing, and so for most people the need to continue searching will diminish too.’

‘Despite this division on the process side of things, the architect (designer of the result) XE "architect(result(process(design)))"  has to operate on another level of abstraction with a process (work XE "work(process)" ): the management of con​secutive design actions XE "management of con​secutive design actions"  in order to arrive at a design.’

‘If there is anything that can be generalised about design, this is included, but here this involves generating XE "design(generalising, generating)"  designs and only afterwards analysing their ef​fects XE "effect"  empirically.’

‘At an early stage the alignment and size XE "alignment and size" 

 XE "size(alignment)"  of the structural layout XE "structural layout" 

 XE "layout(structural)"  were already determined. For the direction the east – west parallel to the road was chosen and the size was derived from the sizing of a ‘standard’ office module XE "standard office module" 

 XE "office module(standard)" 

 XE "module(standard, office)" .’

‘Usage of reflecting strips XE "reflecting strips"  for optimising daylight.’ XE "optimising daylight" 

 XE "daylight(optimising(reflecting strips))" 
‘This drawing represents a study of the inter-dependence between the various design ideas XE "drawing(unity(sense of conviction), bits & pieces(various design ideas))" . We came to the conclusion that it was largely an affair of bits and pieces. There was no unity, no sense of conviction. The feeling of the compositions XE "composition(feeling)"  was just no good; so we should start one more time.’

‘‘Technical XE "technical(potential for execution)" ’ relates to the potential for execution (site preparation, roads, sewage, bridges, etc.).’

‘It can involve an inventory of wants XE "inventory of wants(probable(desirable))"  (those of society, of the customer, of the party executing the commission), but here the taking of inventory itself does not form part of the mode of what is desired XE "mode of what is desired" . The inventory involves objectivity with regard to the "probable" desires XE "probable desires"  of others.’

‘Conceived this way, planning is a human activity implying considerable responsibility: XE "planning(responsibility)"  one reason to oppose planning XE "planning(opposition(possible?(future(responsibility)), personal liberty?))" . The most effective way to escape this responsibility is to deny the possibility of planning XE "planning(possible?(Christianity, humanity))" : ‘it is not up to human beings to shape the future’.’

‘The Scientific Council was helpful in commissioning Rob van Engelsdorp Gastelaars XE "Gastelaars" 

 XE "Engelsdorp Gastelaars"  and Leo de Klerk XE "Klerk"  from the University of Amsterdam to write the political scenarios XE "scenario(policy(critical, dynamic, careful, relaxed)(water system, agriculture, international connections, multicentred network systems))" 

 XE "perspective(policy(critical, dynamic, careful, relaxed)(water system, agriculture, international connections, multicentred network systems))"  for the Critical, The Dynamic and the Careful future.’

‘From the start, 1996/97, the initiators knew they should be very selective in their choice of strategic projects XE "strategic projects(choice(importance, urgency, opportunity to take action))" , leaving the bulk of decisions where they traditionally belong.’

Make an abstract of the design process of Weeber, Verheijen, Brouwer, Röling, Bergh, Vollers or Eekhout in full-sentence functions, and check via the index of ‘Ways to study and research’.
2.2      Interpreting full-sentence functions

Write down an argument in every day language concerning the following full-sentence functions and if possible compare via the index of ‘Ways to study and research ’:
working(action, result, characteristic)

module(standard, office)

module(standard office)

module(standard(office))

potential(actual)

actual(potential)

Icarus(Daedalus(Metion))

education(design) <> design(education)

design(proposal) <> proposal(design)

typology(access) <> access(typology)

building(analysis) <> analysis(building)

programme(supply side(critical mass(potentials(area)(design study, study by design)))

potentials(area)(design study, study by design) =

potentials(area)(design study)

potentials(area)(study by design)

design study <> study(design))

transparant roof(closed wall)

closed wall(transparant roof)

architect(result(process(design(consecutive design actions))))

architect(design(result(process(consecutive design actions))))

architectural result(process(design(consecutive design actions(architect))))

architectural result(process)(design(consecutive design actions(architect))))

(architectural result, process)(design(consecutive design actions(architect))))

2.3      Making an image retrievable

Choose your best drawing. Put it in a computer on the Faculty of Architecture of the Technical University in Delft as .BMP, .JPG or .GIF image. Realise what other people could read from it, put this content of the image in full-sentence functions of the first degree. Choose http://iaai.bk.tudelft.nl/ on the internet, download the input programme, unpack it and put your scientifically documented image on the internet. The input programme puts the image automatically on your personal server space every student has in the Faculty and besides that a .txt file with full-sentence functions and a .txt file with your personal image catalogue. Do not change these .txt files, but look how the server has represented all your data in full-sentence functions. The IAAI-server makes the image retrievable on the internet next day. The next input will go much faster, because the IAAI-server remembers all your standard inputs of the first time and fills the input pages automatically. As soon as you have made improvements in your drawing, replace it with exactly the same name on your personal server space. The IAAI server controls the connected server spaces every night and next day your portfolio on the internet is actualised. If you can add more key-words or like to delete existing, the input programme recovers your earlier input easily.
2.4      Making a study proposal

Write down your fascinations and associations in free style. Alcohol will help. First mark the key-words with a marker, then write them down in the supposed order of working, then add brackets and comma’s to make full-sentence functions. Coffee will help. Add new words. Read ‘Ways to study and research’ and choose your methods. Write your study proposal with problem, location, motivation or fascination statement, objectives or means, starting points, method, programme of study phases, elaborating the first step most.

J. De context van de universiteit 

Taeke de Jong

Het 19de eeuws wetenschapsmodel maakt in een veranderend klimaat van universiteiten smeltende, losrakende ijsbergen. Dat verklaart ook de toenemende concurrentie tussen universiteiten met een produkt dat uitéénvalt in een veelheid van context-ongevoelige specialismen waarvoor de maatschappij steeds minder wil betalen. De pers of omroep blijkt voor elk standpunt wel een door zijn specialisme geborneerde hoogleraar te kunnen inhuren en de luisteraar/kijker verliest haar/zijn vertrouwen in de ‘wetenschap’. In gelul kun je niet wonen, niet kakelen maar eieren leggen!

De stuurloosheid van de universiteit zelf komt bijvoorbeeld tot uitdrukking in een om de 5 jaar wisselende keuze voor centralisering of decentralisering
 op alle schaalniveaus tegelijk, maar ik kan ook andere valse alternatieven uit het managementjargon citeren. Beide hebben grote nadelen die altijd vlak na implementatie blijken, zodat de volgende Decaan of Rector/CvB-voorzitter het roer met ieders instemming omgooit. Laveren bij tegenwind sluit vordering weliswaar niet geheel uit, maar je kunt ook een bestemming kiezen die de wind mee heeft. Die bestemming is voor onze Universiteit: Design. Dat wil zeggen: niet langer uitsluitend generaliserend onderwijs en onderzoek in deelgebieden, want dat leidt paradoxaal genoeg door uitsluiting van context tot steeds kleinere onder-ons specialisaties die niemand meer herkent.

Die bestemming is niet generaliserend, maar genererend onderwijs en onderzoek, en dat leidt paradoxaal genoeg - door insluiting van context - tot generalismen met een specialiteit (universi-teit).

Wat door empirisch onderzoek met uitsluiting van context maatschappelijk relevant gegeneraliseerd kan worden is na 200 jaar wel gegeneraliseerd en terugzoekbaar. Voor vergelijkbare vorderingen die in de 19de eeuw een miljoen kostten, moet je nu een miljard neertellen en dat heeft de maatschappij er niet meer voor over. Empirisch onderzoek ceteris paribus heeft een verminderende meeropbrengst. Wat overblijft is een veelheid van contextgevoelige, min of meer unieke probleemcombinaties. Oplossers van dat soort probleemvelden hebben de wind mee. Daartoe leent zich echter geen research driven design, maar design driven research. Research na design
 is evaluatie van een ontwerp als hypothese, niet alleen naar zijn waarheid of waarschijnlijkheid, maar vooral ook naar zijn mogelijkheid en wenselijkheid. De ontwerppraktijk werkt al lang zo, maar de Unversiteit is bevroren in een 19de eeuwse verdeling van specialismen die door oude ijsheiligen die geen ander werk meer kunnen vinden, nu en dan met botte ‘speerpunten’ worden bijgesteld. Die speerpunten heetten in de zestiger jaren alleen anders (nanotechnologie heette toen bijvoorbeeld fijnmechanische techniek).

Nu is het merkwaardige, dat Bouwkunde hier een missie heeft, dat niet beseft, en zich van bovenaf laat ringeloren in een verouderd empirisch wetenschapsmodel dat het ontwerponderwijs en ~onderzoek frustreert. De afstudeerrichtingen zijn benoemd naar oude specialismen en BACs zijn eindeloos bezig deelspecialismen in enkelvoudige leertstoeltitels samen te vatten. Zulke debatten zijn erg grappig, want voorspelbaar. Enerzijds probeert men zoveel mogelijk in de betreffende leerstoeltitel te integreren, want dat is ontwerpen nu eenmaal, tot men merkt zijn identiteit verloren te hebben ten opzichte van andere leerstoeltitels en dan gaat het roer weer om voor men aan lager wal raakt. Vervolgens gaat de leerstoelhouder zijn eigen gang. Helemaal grappig wordt het, wanneer men deze historische hutspot probeert in een ‘duurzaam’ leerstoelenplan vast te leggen dat logisch oogt.

Dat heb ik al zo vaak meegemaakt, dat ook dat proces voor mij voorspelbaar is. Voor de schijn van wetenschappelijkheid wordt altijd een ‘matrix’ ontworpen, waarbij echter op x- en y-as compromisgeneigde, dus onwetenschappelijk overlappende begrippen staan uitgezet. Men vergeet de derde, vierde en vijfde dimensie om het niet te ingewikkeld te maken. Dan worden de cellen, zoals iedereen al vermoedde, maar zorgvuldig geheim hield, - o wonder -  aan personen toegewezen, waarbij de generalisten nergens een plaats kunnen krijgen en de gelukkige under cover specialisten die genoeg tijd over hadden om zich ermee te bemoeien door overlapping op de assen de hele wereld kunnen opeisen en dus met elkaar slaags raken.

Iets soortgelijks gebeurt met onderwijsplannen. Als je nog niet ontslagen bent omdat je jouw vak ineens niet meer in het rooster terugvindt, heb je tijd over om je weer met de volgende reorganisatie te bemoeien, zodat de regerende, te druk bezette lichting op de wip komt. Prachtige hoogleraren zoals Fons Verheijen hebben nooit tijd, zodat die altijd op de wip zitten: alleen de middelmaat heeft tijd voor herhalende discussies. Ik heb natuurlijk vaak over zulke sinusbewegingen nagedacht en heb een oplossing gevonden die zo eenvoudig is dat niemand hem gelooft. Je moet de Universiteit rustig laten smelten, maar alle vrijkomende moleculen met trefwoorden coderen, zodat je ze via internet kunt terugvinden en naar bevind van zaken in altijd tijdelijke leeropdrachten kunt verenigen.

Zo heb ik in 1997 bijna alle toenmalige hoogleraren in opdracht van toenmalig decaan Rosemann gecodeerd
. Eigenlijk had ik alle medewerkers willen labelen, maar dat was te duur. Dat was een leerzame oefening. Ik had alle eerstejaars leermiddelen (zo’n beetje alle leerstoelen hadden daarin toen nog een functie) in trefwoorden gecodeerd en naar leerstoel gesorteerd. Die trefwoorden per leerstoel zond ik naar betreffende leerstoelhouder met de vraag is dit jouw competentie? In een interview vulden we dat aan. De medewerking was geweldig en ik kreeg met niemand ruzie. Dat gaf mooie, unieke plaatjes per leerstoel al leek zijn titel nergens meer op. Eerste wonderbaarlijke conclusie: er waren nauwelijks overlappingen en dus ook nauwelijks aanleidingen tot ruzie. Men vond waarschijnlijk zijn afbakening bij de toen nog multidisciplinaire afstudeerdiscussies. Dat was in de zeventiger jaren wel anders: we hoorden op elk college hetzelfde. Er zat dus vooruitgang in deze Faculteit. In de trefwoordenlijst die ik toen publiceerde kon je bij elk trefwoord de leerstoel vinden die over dat onderwerp iets meende te weten. Dat is handig voor studenten die iets willen leren zodra ze daartoe in hun project geïnteresseerd en gemotiveerd zijn, maar ook rustgevend voor docenten die nooit lezen wat de anderen vertellen. Bij de bouwkundebibliotheek kreeg ik een lijst van meest gevraagde trefwoorden met de code van de plank waar betreffende boeken staan. Die voegde ik toe aan mijn index. Zo had ik een trefwoordenlijst die voorzag in onderwerpen waarvoor wij hoogleraren of boekenplanken hebben. Tweede wonderbaarlijke conclusie: ongeveer 10% van de onderwerpen die we nodig hebben wordt gedekt door leerstoelen, zo groot is ons vak en zo klein onze competentie.

Toen had ik een visioen dat nu door internet realiteit wordt. Talenten aanboren is niet hetzelfde als olie boren, zoals geologen als De Voogd dachten. Onze Raad en ons College van Bestuur zit nog steeds vol geologen (de achtertuin van Shell), maar zo gek als De Voogd zijn ze niet, al zitten ze weer in de centralisatiefase. Bij talenten weet je namelijk nooit of je op het goede punt de diepte ingaat. Dat vergt goed luisteren, en Fokkema is specialist in geo-akoestiek. Nog beter kun je die vissen zelf hun voer laten zoeken voor je ze als fossiel moet aanboren. Ze zwemmen op eigen kracht in een zee van gesmolten universiteiten, browsend met trefwoorden. Die moet je ze wel leren, anders weten ze nooit wat ze wel en niet moeten eten om ons diploma te krijgen. Gewoon woordjes leren uit de Faculteitstrefwoordenlijst, en dan combineren in een eigen project: design driven research. Zo krijg je zelfstandige ontwerpwetenschappers die niet aan het voorgeschreven handje lopen (‘Masters’). Die maken aan de lopende band uitzonderlijke combinaties waarvan je misschen de helft kunt weggooien, maar op 3000 studenten krijg je dan wel een behoorlijke oogst. Je kunt nu alles op het internet volgen
 en bewaren (stel dat we het afstudeerwerk van Berlage konden oproepen!), daar heb ik persoonlijk voor gevochten, want alleen zo voorkom je dat alles altijd opnieuw moet worden uitgevonden.

En de afstudeerrichtingen dan, het leer(stoelen)plan? Wat afstudeerrichtingen. Je studeert af met een gecertificeerde trefwoordenlijst, daar hebben werkgevers bij sollicitatie veel meer aan. Een afstudeerrichting is gewoon een organisatorische eenheid met een deelverzameling van de Faculteitstrefwoordenlijst als leeropdracht. Die kun je snel veranderen als de belangstelling terugloopt. Wat leer(stoelen)plan, dat is weer die trefwoordenlijst, gegroepeerd naar de competentie van aangestelde personen. Je krijgt als docent van je Decaan ieder jaar bij het convenantgesprek een leeropdracht in trefwoorden. Als die dezelfde is als vorig jaar heb je even rust, anders ga je in beroep of je gaat weer eens studeren. Zo wordt competentiestrijd leuk: onderhandelen over trefwoorden die je deelt met anderen. Trefwoorden kun je sinds de index op Ways to Study (10 000 trefwoorden) specifieker aanéénrijgen tot volzinsfuncties volgens Tarski
: syntactische trefwoorden
 die hele redeneerlijnen terugzoekbaar maken. De computer kan even checken met het onderzoeksportfolio. De hele groei van kennis en kunde terugzoekbaar en te wijzigen! Wat een dynamische Universiteit vol cumulerende kunde en kennis zonder eilanden en ijsbergen.

Oplossing: de vrije adviseursfunctie van docenten met pionpunten opwaarderen, vaste afwaarderen, zodat een student met zijn project en strippenkaart bij iedere docent langs kan gaan, zonder aan vaste docenten te zijn gebonden. Vakken, stoeltitels en onderzoeksportfolio’s vervangen door verzamelingen trefwoorden. Sommige trefwoorden moet je op je strippenkaart hebben afgestempeld om de aantekening van een afstudeerrichting op je diploma te krijgen. Altijd door 2 docenten die een project beoordelen laten ondertekenen. En verder: leermiddelen en kritiek daarop belonen met pionpunten als ze een trefwoordenlijst hebben, anders gaat iedereen borrelen in Rio de Janeiro: “Peer jij mij, dan peer ik jou”. Zulke artikelen leest niemand meer en iedereen blijft op reis. Zo lezen we niet alleen die internationale beroemdheden die nooit meer iets schrijven als de buit binnen is, maar ook nog eens elkaar, want we zijn verdomd interessant met z’n allen, als we maar terugzoekbaar zijn.

K. ArtScience
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L. Policy, research and design as different language games
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